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This invention relates to signal controlling and 
duration varying systems and mechanisms there 
for, and more particularly to those for governing 
highway traffic in situations where it is desirable 
to at times vary the duration and/or characteris 
tics of components entering into cycles Of 
changes of signal aspects. 
A novel form of system and mechanism for 

synchronizing and controlling the speed of op 
eration of a traffic signal controller or controllers 
and a novel form of variable circuit making and 
breaking mechanism are described in this appli 
cation in Order to facilitate a Complete under 
standing of this invention, but such system and 
mechanism and such making and breaking mech 
anism are described and claimed in divisions of 
this application, Serial No. 49,766, filed November 
14th, 1935 and Serial No. 52,848, filed December 
4th, 1935, respectively. In this application, it is 
intended to claim the broad features of the inven 
tion and also to claim the novel form of system 
and mechanism for selectively attaining and pre 
Senting a plurality of diverse cycles of signals for 
controlling the movements of traffic. 
Mechanism and systems heretofore available 

for governing highway traffic have embodied 
characteristics which precluded facility of re 
visions of Settings and adjustments after Com 
pletion of manufacture, to render same suitable 
for the varied needs of different locations; but, 
on the contrary, involved extensive and costly re 
designing, as well as revision of assembled mech 
anism. 

Furthermore, the complex and intricate char 
acter of traffic signal controlling mechanism 
which has heretofore been supplied for such serv 
vice has resulted in the adoption of designs and 
methods of manufacture which have rendered the 
resultant mechanism subject to disarrangement 
and, when disarranged, requiring highly skilled 
Services for effecting repair and readjustment. 

It is readily apparent that traffic signal con 
trolling mechanism should be of such type as to 
meet a large proportion of the requirements of 
the many diverse intricate highway traffic con 
trolling situations without involving diversity of 
structural details and without requiring varia 
tions of settings or adjustments other than those 
of a simple nature which can be quickly and con 
Wendently accomplished by persons of ordinary 
training and ability. In contrast with such 
characteristics of standardization of manufac 
ture and simplification of adaptation, the use of 
prior traffic signal controlling mechanisms of 

55 which we are aware has involved the disadvan 

(C. 177-337) 
tages and economic waste incidental to individu 
ally designing and building such controlling 
mechanisms, each to suit conditions of specific 
character and very limited application, as well 
as multiplying costs of adjustment, repair and 
replacement of parts to an extent which has here 
tofore served as a deterrent to prospective users of 
Such Systems. 

It has also been found that, in many locations, 
it is highly desirable to provide for utilization 
of diverse alternative types of cycles of the pres 
entation of signaling aspects, each such type of 
cycle characterized by the establishment of time 
durations for the respective aspects which will be 
Suited for some predictable condition of relative 
traffic density; such as, for example, establishing 
One type of cycle for morning 'residence-to-busi 
ness' and evening "going-to-theatre' traffic, es 
tablishing another type of cycle for opposite pre 
dominating traffic density, and establishing an 
other type of cycle to meet some other condition, 
as when traffic densities lack directional predom 
inance. ' 

Furthermore, it has been found that, under 
circumstances wherein attempts have been made 
to furnish a mechanism capable of providing 
such diversity of types of cycles, difficulties have 
arisen in so maintaining operation of such mech 
anism under supervision of a "master timer' or 
"master controller' as to permit so-called "pro 
gressive movement' of traffic. 

It is, therefore, an important Object of this in 
vention to provide a signal controlling and dura 
tion varying system, and mechanism therefor, 
which is susceptible of adjustment and adapta 
tion, readily accomplished by users of ordinary 
intelligence and without special facilities, for the 
purpose of caring for the greatest practicable 
proportion of the diverse circumstances and con 
ditions presented in effecting the control and reg 
ulation of highway traffic in a manner which will 
promote its Safe and expeditious movement. 

It is another important object of this inven 
tion to provide a signal Controlling and dura 
tion varying system, and mechanism therefor, 
which is capable of governing the display of a 
Sufficient variety of signaling aspects to provide 
for substantially all needful types of sequential 
displayS. 
Another important object of this invention is 

to provide a signal controlling and duration 
varying system, and mechanism therefor, which 
is capable of effecting displays of signal aspects 
in accordance with one or another of a plu 
rality of sets of cycle characteristics each of 

0 

5 

20 

30 

35 

40 

45 

50 



O 

15 

20 

30 

85 

40 

45 

50 

SS 

70 

s 

2 
which sets so differs in the number and/or dura 
tion and/or character of various aspects as to 
be suitable and adequate for governing the flow 
of traffic On occasions when such trafic pre 
sents some certain outstanding characteristic 
as, for example, directional predominance. 
Another object of this invention is to provide 

such a system and mechanism which affords 
ready interchangeability and/or replacement of 
parts. 
Another object of this invention is to provide 

such a system and mechanism which is capable 
of operating under the supervision of a master 
timer or controller for so displaying signal as 
pects as to permit progressive movement of 
trafic irrespective of the set of cycle characteris 
tics then in effective display. 
Another object of this invention is to provide 

such a system and mechanism which is capable 
of at times displaying special characteristic sig 
nals whereby to indicate, to progressively mov 
ing traffic, the need of either an increase or a 
decrease in its rate of movement in order to 
maintain a desired positioning relative to a pro 
gressive display of signaling aspects. 
Another object of this invention is to provide 

such a mechanism capable of being easily and 
readily adjusted to revise the sequence of dis 
play of signaling aspects. 
Another object of this invention is to provide 

such a mechanism capable of easy and ready 
adjustment without special facilities to effect a 
prolongation or shortening of the duration of 
display of any particular aspect. 
Another object of this invention is to provide 

such a system and mechanism capable of being 
so supervised and governed from a master timer 
as to permit effective revision therefrom of cycle 
characteristics both as to component signaling 
aspects and as to the timed duration thereof. 
Another object of this invention is to provide 

such a system and mechanism capable of being 
periodically and automatically brought into a 
synchronical relationship with respect to a mas 
ter timer. 
Another object of this invention is to provide 

such a mechanism capable of being periodically 
and automatically revised as to speed of Opera 
tion to maintain substantially synchronical speed 
between such mechanism and that of a master 
timer. 
Another object of this invention is to provide 

a system and mechanism capable of being pe 
riodically and automatically revised as to speed 
of operation to compensate for any nominal 
change in speed such as may Occur resultant 
from atmospheric temperature variations and 
the like. 

Still other objects of this invention are to 
provide for the maintenance of substantially 
synchronous relationship between One and an 
other of a plurality of traffic signal controllers 
having the foregoing characteristics; to provide 
a type of traffic signal controller which may, in 
less than all of its cycle types, effect recurrent 
display of special signal aspects for directing 
certain traffic (as, for example, "right turn' ar 
rows, “left turn' arrows and pedestrian move 
ment signals); to provide a type of traffic signal 
controller which may be manually operated with 
out affecting the operative characteristics of any 
controller which is either interrelated or gov 
erned by a master controller in common there 
with; to provide a type of traffic signal controller 
which, following a period of manual Operation, 

2,188,157 
will, within a minimum period of time, become 
resynchronized with other inter-related con 
trollers and with a master timer; to provide 
means whereby the number of component pe 
riods in such cycles of signal display may be 
readily adjusted; and to provide traffic signal 
controlling mechanism whereby any or all of 
the foregoing revisions of operating characteris 
tics may be accomplished without utilization of 
change gears or other means of such character 
as to present opportunities for inadvertent dis 
arrangement of intended cycle characteristics 

O 

incidental to substitution of cycles of one char 
acteristic for those of another. 
A further important object of this invention 5 

is to provide improved duration varying systems . 
and mechanism therefor which, for the accom 
plishment of all, any one or of any group of 
the foregoing objects, shall be of greater effec 
tiveness and reliability, composed of a smaller 
number of parts severally characterized by 
strength, durability and facility of assemblage, 
as well as amenable to a lower cost of manu 
facture. 
Other and more specific objects and advan 

tages will appear in the following description of 
an illustrative embodiment of this invention, or 
will be apparent therefrom to those skilled in 
this art. 

In a preferred embodiment of this invention, 
the foregoing objects and others ancillary there 
to are preferably accomplished as follows: 
A series of adjustable cams are provided for 

Opening and closing contacts which control vari 
OUIS signaling circuits. These cams are rotated, as 
by means of a motor, subject to the control of a 
mechanism having several graduated plates or 
faces each equipped with a plurality of members 
(herein referred to as "keys') subject to manual 
placement in diverse relationships, assemblies of 
said plates or faces, with their associated parts, 
being hereinafter referred to as “dial assemblies' 
or "dials'. These dials, together with their as 
sociated members or keys, are simultaneously 
driven by a second motor; certain of said keys be 
ing effective for causing energization of the cam 
motor incidental to changes in the display of sig 
naling aspects. Relays contribute to association 
of the cam motor with the dials for rendering 
energization of said motor responsive to one or 
another of said dials, singly, and subject to deter 
minations effected by a master controller. Other 
means, including certain of the keys associated 
with said dials, serve to maintain predetermined 
relationships between the actuation of said cams 
and the positionings of said dials, as well as mak 
ing provision for maintaining predetermined re 
lationships between said dials and a master timer. 
A further means is provided for response to a 
master timer for effecting regulation of the speed 
of the dial motor to attain substantially syn 
chronous relationships between the timing of said 
dials and that established by such a master timer. 

For the purpose of facilitating a ready under 
standing of this invention and what are consid 
ered to be its novel characteristics, an embodi 
ment thereqf is represented in the annexed draw 
ings and hereinafter described, however, such em 
bodiment, though practical, is by no means the 
only one which the invention may assume, where 
fore the invention is not confined to any strict 
conformity with the more or less diagrammatic 
representations of the drawings but may be 
changed and modified in various particulars so 
long as such changes and modifications make no 
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material departures from the invention, as more 
particularly set forth in the annexed claims. 

In the accompanying drawings, like parts are 
designated by the same reference characters 
throughout the several views in which 

Figure 1 is a front elevation of a trafic signal 
controller embodying this invention; 

Fig. 2 is a schematic representation of mecha 
nism and of circuit connections suitable for as 
sociation with that portion of the traffic signal 
controller shown in the right-hand section of 
Fig. 1; 

Fig. 3 is a schematic representation of mecha 
nism and of circuit connections suitable for as 
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Sociation with that portion of the traffic signal 
controller shown in the left-hand section of 
Fig. 1; 

Fig. 4 is a somewhat diagrammatic isometric 
view of a portion of the mechanism situated 
within the left-hand section of Fig. 1 and in Fig. 3; 

Fig. 5 is a detailed sectional view of certain 
parts of Fig. 4; 

Figs. 6, 7, 8, 9, 10, 11 and 12 are views repre 
sentative of various alternative positionings of 
parts of Fig. 4; 

Fig. 13 is a detailed view of certain parts of Fig. 
2 with certain portions broken away; 

Fig. 14 is a schematic representation of circuit 
connections to a plurality of signal lights at a 
highway intersection and arranged for coopera 
tion with the traffic signal controller of Figs. 1, 
2 and 3; 

Fig. 15 is a detailed view of an alternative ar 
rangement of certain of the parts shown in Fig. 3; 

Fig. 16 is a schematic representation of a 
master timer in association with a plurality of 
traffic signal controllers embodying this inven 
tion; 

Fig. 17 is a composite chart representative of 
various operating characteristics of a traffic sig 
nal controller in comparison with those of a 
master timer Such as indicated in Fig. 16; 

45 

50 

55 

60 

65 

75 

Figs. 18, 19 and 20 are charts representative of 
the traffic movements permitted under diverse 
conditions rendered effective through the associa 
tion of a group of traffic signal controllers as of 
Fig. 1 with a master timer, in accordance with 
Fig. 16; 

Fig. 21 schematically indicates mechanism for 
automatically rendering selectively effective, at 
suitable occasions, the various signal presentation 
schedules of associated local controllers; 

Fig. 22 is a schematic representation of certain 
revisions of circuit connections illustrative of the 
readiness to adaptation to differing operative re 
quirements of systems similar to that indicated by 
Figs. 1, 2, 3 and 14; and 

Fig. 23 is a schematic "across-the-line' repre 
sentation of circuit connections combined with a 
composite diagrammatic presentation of mecha 
nisms and arrangement of parts embodying this 
invention. 
The traffic signal controller of Fig. 1, some 

times referred to as "local controller', comprises 
a panel 50 upon which is mounted a timer dial 
mechanism DM and a signal circuit Controlling 
mechanism CM responsive thereto. 
The timer dial mechanism DM includes means 

for establishing the durations of the respective 
periods or components of a cycle of the operation 
of the controller, together with facilities for 
manually altering same; which facilities include 
the slotted dials 200 and the indicia dials 202. 
(See also Figs. 4 and 5.) 

3 
Three assembles of dials FN, FS and N are 

shown, however, since the dials themselves as well 
as the associated mechanisms are similarly con 
structed and assembled the following description 
will be directed to but one such dial and as sembly. 
As more clearly shown in Figs. 4 and 5, the 

basic dial 203 is fixed upon the hub 206, which 
hub is, in turn, secured to the shaft 204 by the set 
screw 208; and the slotted dial 200 is firmly se 
cured to the basic dial 203 as by rivet pin 205. 

Indicia dial 202 is slidably positioned on the 
threaded extension 20 of the hub 206, and is re 
tained in position by means of the thumb nut 22. 
The spring 24 urges the indicia dial 202 away 

from the slotted dial 200, so that when the nut 
22 is partially withdrawn from the threaded ex 
tension 2 fo, said indicia dial 202 will be moved 
away from the slotted dial 200, for a purpose 
Which will be hereinafter more fully explained. 
The pin 26 serves to maintain the indicia dial 

202, when in its normal axial position, in a fixed 
rotational relationship to the slotted dial 200. 
As further indicated in Fig. 5, the basic dial 

203 has a circular groove 218 formed around one 
face thereof near its periphery, said groove being 
situated in such relation to the slots 220 of dial 
200 that an operating key, such as key 240, hav 
ing projections 242 and 244 thereon, when in 
Serted in one of the slots 220, may be securely 
fastened in position by tightening thumb nut 22 
and thereby carrying indicia dial 202 into engage 
ment with projection 242, which will force the 
tapered edges of the projection 244 against the 
sides of the groove 28. 
From the foregoing it will be seen that estab 

lishment of desired settings of operating keys, 
such as the key 240, is greatly facilitated by the 
construction shown, in that the axial movement of 
the indicia dial 202, which occurs responsive to 
the Spring 24 when the nut 22 is partially with 
drawn from the threaded extension 2 fo, permits 
insertion, transfer or removal of desired ones of 
Such keys without thereby disturbing the settings 
of the others thereof. 

In order to adapt the controller for effecting 
certain durations of signaling aspects, keys hav 
ing projections 242 and 244 corresponding to 
those of key 240, but varying in the contour of 
other portions thereof, are assembled and secured 
in desired positions in the slotted dial 200 to act 
in a manner and for a purpose which will be 
hereinafter more fully described. 
As indicated in Fig. 1, stationary reference 

pointers 230, 230, 230 are closely associated with 
the indicia 202 provided upon the faces of the 
indicia dials 202, in order to facilitate determina 
tions as to required relative settings of keys in 
the dials 200 and as to the positionings of the dials 
relative to a cycle of their operation. 
AS best shown in Fig. 3, the shafts 204 of the 

dial assemblies FN, FS and N, are driven by 
means of an induction type motor Mill comprising 
the electromagnet 290, disc 292, shaft 294, worm 
gear 296, worm wheel 298, driving gears 300, 300, 
300 and idler gears 302, 302; said driving gears 
being fixed upon their respectively associated 
shafts 204, 204, 204. 
Gear 300', driven by one of the gears 300, 

is secured to shaft 304 and acts therethrough to 
drive two cams which will be herein respectively 
referred to as the "synchronizing cam' 306 and 
the "speed control cam” 308. 
It is preferable that the gears 300, 300, 300 and 

300' shall be of such character that simultaneous 
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4. 
and synchronical movement will be imparted to 
the dials 200, 200, 200 of the assemblies FN, FS 
and N, as well as to the cams 806 and 0. 
The motor M has a shading coil 290 rotatable 

with shaft 30 for effecting revisions of the torque 
applied to the disc 292, in a well known manner. 
The disc 322 drives the shaft 30 through the 

beveled gears 34 and 36 and is associated with 
the electromagnets M2 and M3 such that the ex 
citation of one of said electromagnets will cause 
said disc to rotate said shaft in one direction and 
the excitation of the other of said electromagnets 
will correspondingly cause rotation of said shafts 
in opposite direction. For convenience in de 
scription, the electromagnet M2 and the portion 
of the disc 322 associated therewith will be herein 
referred to as “motor M2' and the electromagnet 
M3 and its associated portion of the disc 22 
will be herein referred to as "motor M3'. 
From the foregoing it will be evident that en 

ergization of motor M2 will cause rotation of the 
coil 290 in one direction, and energization of the 
motor M3 will cause rotation of said coil in the 
opposite direction. 
The permanent magnet 38 is associated with 

disc 292, in a manner well understood by those 
skilled in the art, to serve as a magnetic brake 
and thereby maintain a comparatively slow and 
uniform speed of rotation of the disc 292 and to 
further serve to minimize coasting by hastening 
deceleration when driving current has been cut 
off. 
As best indicated in Fig. 1, the timer dial 

mechanism DM is secured to panel 50 by means 
of the hinges 52, 52, so that the entire dial mech 
anism may be so swung as to carry the right 
hand edge of frame plate 232 away from panel 59 
and thereby afford convenient access to all por 
tions of said mechanism. The latch 5 is Se 
cured to the panel 50 for engagement with the 
front plate 232, for maintaining same in normal 
service position. 
The details of the mechanical structure of the 

signal circuit controlling mechanism CM are 
somewhat similar to those of the controlling 
mechanism SC disclosed in a co-pending appli 
cation for Signal controlling mechanism and 
system filed July 20th, 1934, Serial No. 736,266. 
The frame plates OO and O2 of this mecha 

nism are maintained in suitably spaced relation 
by the contact bars 104, 106 and fo8, together 
with the insulating tie strip ff0, and by the in 
sulating rods ft 4, 14. The bars 04, 06 and 
08 and the contact 0 are electrically isolated 

from said frame plates by the insulating plates 
2, 12, ff2, 2. 
The frame plate O2 of the mechanism CM is 

secured to the panel 50 by means of the hinges 
56, 56, in a manner corresponding to that de 
scribed in connection with the mechanism. DMI, 
so that the entire signal circuit controlling mech 
anism may be so swung as to Carry the frame 
plate 100 away from the panel 50 and to thereby 
afford convenient access to all portions of Said 
mechanism. The latch 58 is Secured to the panel 
50 for engagement with the frame plate 100, for 
maintaining same in normal Snug engagement 
with said panel. 

Further details of the mechanical structure of 
the signal circuit controlling mechanism CMI will 
be best understood by referring both to Fig. 1 
and to the diagrammatic representation of Fig. 
2, wherein a general arrangement of partS is 
shown which corresponds substantially with the 
disclosure of Fig. 1; however, it will be noted that 

9,183,157 
certain parts, for example, electromagnet f6, 
have been shown in Fig. 2 in a diagrammatic 
manner, in order to more clearly disclose their 
intended manner of operation, and also in order 
to avoid distortion of representation or obscuring 
of other parts. 
The cam motor M4 is Secured to the frame 

plates 00 and O2 and comprises the metal disc 
22, which is fixed upon the shaft. 24, to drive 

the gear 26 through any well known medium of 
gearing such, for example, as that utilized in the 
disclosure of the aforementioned Copending ap 
plication. 
The permanent magnets 8, f8, are applied 

in a well known manner to effect a slow and 
uniform speed of rotation of the disc 22 and to 
further serve to minimize coasting by hastening 
deceleration when driving current has been cut 
off. 
The motor M4 drives the can shafts 28 and 

30, said shaft 28 being driven by said motor 
through the gears 26 and 32, and said shaft 
30 being driven in even ratio with said shaft 
28 through the gears 34 and 36. 
The cams 60, 62, 64, 66, 68, 70, 72, 74, T6, 78, 

80 and 82 are adjustably secured upon the shaft 
30 between spacers 84, as shown in Fig. 1, and 
each of said cams consists of two relatively mov 
able discs or Sections capable of presenting a 
greater or less angular raised portion, depending 
upon whether the raised portions of the discs are 
in side-by-side or overlapping relationship, as 
more fully disclosed in the aforementioned co 
pending application; thus facilitating wide varia 
tions in the relative settings and durations of the 
effectiveness thereof. 
As indicated by Fig. 2, supervising cam 90, 

the impulse cam 92, the carryover wheel 94, the 
ratchet wheel 96 and the bevel gear 98 are ro 
tated by the shaft 28, for accomplishing results 
which will be hereinafter more clearly pointed 
Out. 
The ratchet wheel 96 and its pawl 358 may be 

provided to prevent rotation of shafts 28 and 
30 in other than the intended direction. 
The contact arm 60 is biased for movement 

to effect closure of an electrical connection be 
tween such arm and the contact bar 08 and is 
arranged to open such connection responsive to 
actuation communicated to said arm, (through 
the lift rod 88' and the insulating member 84) 
from the follower f86 which traces the contour 
of the cam 69. The contact arm 62 is of simi 
lar construction and correspondingly associated 
with the can 62 and the contact 0 which is 
mounted on the tie strip O. The contact arms 
64, 68, 72, 76, 80 and 82 are also of similar 

construction and correspondingly associated with 
the cams 64, 68, T2, 76, 80 and 82, and with the 
contact bar 04; while the contact arms 66, 70, 

4 and 78 are of similar construction and cor 
respondingly associated with cams 66, 70, 74 and 
78 and with the contact bar f06 (see also Fig. 1). 
The contact arms 90, 92 and 94 are biased, 

as by the springs 96, to effect closure of elec 
trical connections between said arms and the 
contact bars 90', 92 and 94, respectively; 
and are associated with the cams 90 and 92 and 
with pins 280 which are carried by the wheel 94, 
through their respective insulating members 84', 
push rods 88' and followers 86'. 
As best indicated by Fig. 1, a rock shaft 40 

extends between the frame plates 00, O2 as well 
as outside of plate 100. A conventional crank 
38 and lever 42 are so associated with the por 
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tion of the shaft 40 which extends outside of 
plate 100, with the electromagnet 6 and with 
the armature 44 thereof, that the rock shaft 
40 is in a certain rotative position during ener 

gization of said electromagnet, and is rocked to 
another position, during deenergization of said 
electromagnet, responsive to the spring 48. The 
shaft 40 is uniformly cut away between the 
plates 00, O2 except at that portion 45 which 
is adjacent the follower 86 associated with cam 
64, where a projecting section of this shaft co 
acts with the projecting end of said follower to 
effect separation of arm 64 from bar 04 when 
ever the rock shaft 40 is rocked to the position 
which it assumes during deemergization of elec 
tromagnet 6. 
While the arrangement of the electromagnet 
6 and its associated parts as indicated in Fig. 

l is based upon actual details of a practical em 
bodiment of this invention, Fig. 2 incorporates 
slight differences in the representations of cer 
tain of these parts in order that they may be 
better suited to its diagrammatic form;" although 
the operative effect of one arrangement is sub 
stantially identical with that of the other. Thus 
in Fig. 2 the armature 44 is represented as asso 
ciated with the arm 64 through the rod 46 and 
its insulating block 84' in such manner that 
retraction thereof responsive to spring 48 will 
Cause movement of said arm to break its con 
nection with the bar f04, and so that when said 
armature is in attracted position said arm will 
be free to assume either open or closed circuit 
relationship with said bar. 
The bevel gear 350 mounted on shaft 352 meshes 

with bevel gear 98 on shaft 28. The pin 354, 
in shaft 352, is adapted to register with the slot 
356 in the manual control handle 360 so that, 
when the handle 360 is applied over the end of 
said shaft, said pin will be engaged by the walls 
of the slot 356, to the end that rotation of the 
handle 360 will cause corresponding rotation of 
the shafts 28 and 30. 
As previously pointed out, the pawl 358 may 

be utilized in conjunction with the ratchet wheel 
96 to prevent unintended directional rotation of 
shaft f28, and therefore of shafts f30 and 352. 
The shaft 30 has fixed thereon a notched 

wheel 362 which cooperates with the spring 364 
in a well known manner, to retain said shaft and 
the shaft 28 in any one of a plurality of index 
positions, as well as Serving to indicate rotation 
of said shafts past Such positions. So-called 
'slugs' 363 are provided for insertion and se 
cure retention within any desired one of the 
notches of the wheel 362, for the purpose of 
"blanketing' or rendering such notches ineffec 
tive for cooperation with said spring 364, for rea 
sons which will be hereinafter more fully ex plained. 

Positioning of the manual control handle 360 
On the shaft 352, as just described, effects en 
gagement between the cam surface 366 on the 
handle 360 and the insulating rod 368. The re 
sultant movement of said rod in a lateral direc 
tion away from the handle 360 causes the separa 
tion of the spring 380 from the spring 378, and, 
through the insulated rod 370, serves to move 
the three contact springs 32, 374 and 376 into 
closed relationship, for reasons which will be 
hereinafter more fully explained. 
A relay 382, having a movable contact 384 

and stationary contacts 386 and 388 is so ar 
ranged that, when energized, contact 384 moves 
into engagement with contacts 386 and 388, 

Thus, when motor MS is energized, contact 400 

S 
Associated with the controller of Fig. 1, is a 

mechanism for formulating intermittent current 
impulses. As best shown in Fig. 2, this mecha 
nism comprises a motor M5 which drives a shaft 
390 through gears 392 and 394. Secured to the 5 
shaft 390 are cams 396 and 398, which, in rotat 
ing, engage the movable contacts 400 and 402 
and move them away from their respectively as 
Sociated stationary contact members 404 and 406. 

10 is continuously acting to alternately make and 
break with contact 404 and, correspondingly, 

tact 402 is making and breaking with contact 
Referring again to Figs. 3, 4 and 5, as well 

as to Figs. 6, 7, 8, 9, 10, 11 and 12; as herein 
before described, keys (such as key 240 of Fig. 5) 
may be firmly secured in selected slots of dial 
200. Each slotted dial 200 may preferably have 
one hundred uniformly spaced slots about its 20 
circumference. . 
The indicia 202 on dial 202 assists in deter 

mining the location of any given setting of a key 
in terms of percentage of an operative cycle. 

It will be noted that the keys 240, 250, 252, 25 
254, 256 and 258, as shown in Figs. 7, 8, 9, 10, 
11 and 12, respectively, differ from one another 
as to certain details of their contour, in order 
that each of these types of keys will, when as 
sembled in a dial 200, perform its own character- so 
istic function of operation as may be understood 
by reference to Fig. 4, in connection with more 
detailed descriptions thereof which are herein 
after set forth. 
Associated with each dial 200 are six finger 35 

ends 500, 502, 504, 506, 508 and 50', which 
are formed at the ends of the fingers 500, 502,504, 
506, 508 and 50, respectively. In addition, the 
end 506' has secured thereto a secondary end 
506', the purpose of which will be hereinafter 
more fully explained. 
The fingers 500, 502, 504 and 506 are secured 

to the insulating mounting blocks 52, 54, 56 
and 58, respectively, each of which blocks is 
free to rotate in an intended manner about its 
associated pivot shaft 520, 522, 524 or 526. 

Also secured to contact block 52 is a con 
tact member 530, having a contact 530' for at 
times engaging the contact 528 of a stationary. 
contact member 528. 

secured to the contact block 54 is a contact 
member 532, carrying a contact 532 adapted for 
at times engaging the contact 528' of the mem 
ber 528. 
The contact members 534 and 536 are secured 55 

to the contact mounting block 56 in insulated 
relationship and carry the contacts 534' and 536', 
respectively. 
The contact member 538 is Secured to the con 

tact mounting block 58 and carries the COntacts 
538, 538'' and 538' for at times engaging the 
contacts 534, 536' and 540', respectively. Said 
contact 540' is carried by the stationary contact 
member 540 and is normally engaged by con 
tact 538'. 
A stop 542 serves to limit the downward move 

ment of the finger 504 and hence of the members 
534 and 536. Contact 540' serves to limit such 
movement of the finger 506 through its asso 
ciated member 538 and the contact 538'. Con- 70 
tacts 528' and 528' correspondingly serve to limit 
such movement offingers 500 and 502. 

Fingers 508 and 50 are free to swing about 
their respectively associated pivot shafts 544 and 
46, 
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The pins 550 and 552 are secured in fingers 500 

and 502, respectively, and are arranged to extend 
into the path of movement of fingers 508 and 
sfo. The shoulders 508' and 50' are formed in 
the upper edges of the fingers 508 and 50, re 
spectively, for engagement with the associated 
pins 550 and 552. When the pin 550 engages the 
shoulder 508’’, the block 52 will be in a raised 
position such that contact 530' will be separated 
from contact 528. 
pin 552 engages the shoulder 50', the block 54 
will be in a raised position such that contact 
532' will be separated from contact 528'. 
The spring 554 urges movement of the block 

58 to effect engagement between the contacts 
538'' and 540'; the spring 556 urges movement 
of the block 56 to bring finger 504 against the 
stop 542; the spring 558 urges movement of the 
block 54 to bring the contact 532' into engage 
ment with the contact 528'; the spring 560 
urges movement of the block 52 to bring the 
contact 530' into engagement with the contact 
528; and, the springs 562, 562 maintain fingers 
508 and 50 against their respectively associated 
pins 550, 552 to bring the shoulders 508' and 
50' in position to be engaged by the pins 550 
and 552 for a purpose which will be hereinafter 
more fully explained. In this connection it 
should be noted that the springs 558 and 560 are 
of sufficient tension to prevent the springs 562, 
562, acting through the fingers 508 and 50 and 
the pins 550 and 552, from lifting the fingers 500 
and 502. 

During intended operation, the closure and 
separation of certain contacts are effected by 
the movement of the keys, carried by dial 200, 
past the finger ends 500, 502', 504, 506, 506', 
508 and 50’. Each key passes above the ends 
508, 50' and below the ends 500, 502, 504, 
506 and 506', and each key is of such contour 
that it either depresses or lifts a certain end or 
ends as predetermined by the characteristics of 
its contour. 

Fig. 6 shows the relative positionings of the 
finger ends of Fig. 4, as normally assumed by 
them, in the absence of actuation thereof by any 
of the keys. 

Fig. 7 differs from Fig. 6 in that it indicates the 
revised positioning of the end 504 resultant from 
engagement thereof by the projecting portion 
260 of the key 240. However, in the operation of 
this mechanism, just before the end 504 has been 
lifted to the positioning here shown, the main 
body portion of the key 240 will have acted to 
slightly raise the end 506', with the result that 
the contact 538' will be slightly separated from 
contact 540 just before engagement of contact 
534' With contact 538'. 

Fig. 8 shows how the contour of the key 250 
acts, through its projecting portion 262, to de 
press the end 508, while the cut-away portion 
262" of its main body passes beneath the ends 
504" and 506 without raising them. Such de 
pression of the end 508 causes the finger 508 to 
withdraw the shoulder 508' from the path of the 
pin 550, whereupon the block 52 is rotated by 
the spring 560 so as to bring the contact 530' into 
engagement with the contact 528. 

Fig. 9 shows how the contour of key 252 acts 
through its projecting portion 264, to depress the 
end 5 f O', while the cut-away portion 264 of its 
main body passes beneath the end 506' without 
raising it. Such depression of the end 50’ causes 
the finger 50 to withdraw the shoulder 50' 
from the path of the pin 552, permitting the block 

Correspondingly, when the 

2,188,157 
54 to rotate responsive to the spring 558 and 
thereby bring contact 532' into engagement with 
contact 528'. 

In Fig. 10, the key 254 is shown acting through 
its projecting portion 26 to lift the end 502' and 
thereby rotate the block 54 and carry the con 
tact 532 away from the contact 528'. Such 
lifting of the end 502' tends to carry the pin 552 
away from the finger 50, which finger will then 
be raised by its spring 582 until its shoulder 
50' engages said pin 552; so that, when said 
projecting portion 266 of key 254 is withdrawn 
from the end 502, said finger 50 will act, 
through the shoulder 50', to latch and thereby 
maintain the finger 502 in its raised position. As 
a result, the contact 532 will remain away from 
the contact 528 until the finger 50 is depressed 
(as, for example, by engagement of key 252 with 
the end 50' of said finger 50), whereupon the 
shoulder 50' will be disengaged from the pin 
552, as hereinbefore more fully explained. 
In Fig. 11, the key 256 is shown acting through 

its projecting portion 268 to lift the end 500' and 

O 

5 

20 

thereby so rotate the block 52 as to carry the 
contact 530' away from the contact 528'. Such 
lifting of the end 500' tends to carry the pin 550 
away from the finger 508, which finger will then 
be raised by its spring 562 until its shoulder 508' 
engages said pin 550; to the end that, when said 
projecting portion 268 of key 256 is withdrawn 
from the end 500', said finger 508 will act, through 
its shoulder 508', to latch and thereby maintain 
the finger 500 in its raised position. As a result, 
the contact 530' will remain away from the con 
tact 528 until the finger 508 is depressed (as, 
for example, by engagement of key 250 with the 
end 508 of said finger), whereupon the shoulder 
508' will be disengaged from the pin 550, as here 
inbefore more fully explained. 
In Fig. 12, the upper edge 270 of the key 258 

is shown supporting the finger end 506 in such 
position as to cause the block 58 to carry the 
contact 538' away from the contact 540' and 
to carry the contact 538' into engagement with 
the contact 56'. 

It will be noted that, throughout the operation 
of the various keys, as just described, given keys 
actuate but one or, at most, two of the finger ends, 
leaving the other fingers undisturbed. 

It should also be understood that the repre 
sentation of certain key contours in the accom 
panying drawings, and the foregoing description 
thereof, are presented for purposes of illustra 
tion; as it will be evident to those skilled in the 
art that various other key contours may be de 
vised for effecting different operative results, 
as may be required in order to cause a display 
of desired signals. 

In the interest of clearness of disclosure, fin 
gers, finger ends, springs, keys, etc., are omitted 
from Fig. 3. On the other hand, several relays 
and contacts which have been omitted from 
other views for like reasons, are here diagram 
matically indicated, as follows: 
Relay 410 has individually insulated movable 

contacts 42, 44 and 46 for engaging the front 
contacts 48, 420 and 422, respectively, during 
energization, and for correspondingly engaging 
the back contacts 424, 426 and 428 during deen 
ergization. 

Relay 430 has similar movable contacts 432, 
434 and 436 for like cooperation with the front 
contacts 438, 440 and 442 and the back contacts 
444, 446 and 448. 

Relays 450 and 456 have the electrically inter 
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connected movable contacts 452 and 458, respec 
tively, for cooperation with their respective front 
contacts 454 and 460. 

Relays 462 and 468 have electrically intercon 
nected movable contacts 464 and 470, respec 
tively, said contact 464 for cooperation with the 
front contact 466 and said contact 470 for coop 
eration with the pair of back contacts 472 and 
474. 
The contact 480 of the timer dial mechanism 

DMI is situated between the contacts 482 and 484 
and is biased for movement away from the former 
and into engagement with the latter; said con 
tacts 482 and 484 being SO positioned with rela 
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tion to said contact 480 that, in the course of 
the movement thereof, it will make with one 
before breaking with the other. The cam 306 is 
situated in the path of the free end of said con 
tact 480, for holding same in engagement with 
said contact 482 except when the cut-away por 
tion 306' of said cam is situated in the path of 
the end of said contact 480, when its bias will 
cause it to move into engagement with contact 
484 and away from contact 482. 
The contact 490 of the timer dial mechanism 

DM is situated between the contacts 492 and 
494 and is biased for movement away from the 
former and into engagement with the latter; said 
contacts 492 and 494 being so positioned with 
relation to said contact 490 that, in the course 
of the movement thereof, it will break with one 
before making with the other. The cam 308 is 
situated in the path of the free end of Said con 
tact 490, for holding same in engagement with 
said contact 492 when the full raised portion 308' 
of said cam is situated in the path of the end of 
said contact 490; for holding said contact 490, 
against the urge of its bias, in an intermediate 
or non-contacting position when the semi-raised 
portion 308' of said cam is situated in the path 
of said end; and for permitting said contact to 
move, responsive to the urge of its bias, into en 
gagement with contact 494 and away from con 
tact 492 when the depressed or cut-away por 
tion 308' of said cam is situated in the path 
of said contact. 

Referring now to Fig. 13, there is here shown 
a detailed view of the carryover wheel 94 pre 
viously referred to in connection with Fig. 2. 
This wheel 94 is secured to the shaft 28 and 
has twelve openings in equidistant spacing near 
the periphery thereof for receiving a desired 
number of pins such as the pins 280. As clearly 
indicated at the portion of the wheel 94 shown 
cut-away, the retaining disc 282, hub 284 and Se'. 
screw 286 serve to retain the pins 280 in intended 
position and to provide means which permit ready 
removal or insertion of such pins for purposes 
which will be hereinafter more fully pointed out. 

Eight of the pins 280 are shown in the wheel 
94 of Fig. 2 positioned for effecting separation of 
arm 94 from bar 94' at occasions in suitably 
timed relation to the closures of the contact 92 
with bar 92', as hereinafter more fully explained. 

Referring next to Fig. 14, the signal lamps 568, 
570, 572, 574, 576, 578, 580 and 582 are for indi 
cating, by the display of the arrows marked 
thereon, permitted movements of pedestrian 
traffic. w 

The signal lamps 584, 586, 588 and 590 are 
situated in main highway, the signals 584 and 
588 facing traffic in one direction on main high 
Way approaching the intersection with cross 
highway, and the lamps 586 and 590 facing traf 
fic approaching said intersection from the oppo 

7 
site direction. The signal lamps 592, 594, 596 
and 598 are correspondingly situated in cross 
highway, so that the lamps 592 and 596 face 
traffic approaching said intersection from one 
direction, and the lamps 594 and 598 face trafic 
approaching from the opposite direction. In 
each of said highway approaches, there are also 
provided a "stop' lamp R, a "caution' lamp A 
and a "go' lamp G or G'; such letters R., A and 
Galluding to the conventionally used colors for 
such signaling. aspects of red, amber and green. 
The lamps 584,586, 592 and 594 display arrows 

when lighted for indicating that vehicular traffic 
approaching lighted ones thereof may make left 
hand turns. Correspondingly, the lighting of the 
lamps 588, 590, 596 and 598 indicates that ve 
hicular traffic approaching lighted ones thereof 
may make right-hand turns. 

Fig. 15 discloses an alternative form of th 
driving connection showing in Fig. 3 between the 
shaft 320 of motors M2 and M3 and the torque 
revising shaft 30 of motor M. Utilization of 
this form of connection may be desirable in in 
stances in which the ratio of gearing needed be 
tween these shafts is greater than readily ob 
tainable with the form of Fig. 3. 
Such alternative form of connection comprises 

0. 

5 

a worm gear 324 fixed upon the shaft 320; a 
worm wheel 326 loosely mounted on the shaft 
30, meshing with said worm gear, and held in 
place by the spacing collar 328; the cup-shaped 
spring 330 pressed against said wheel 326 by the 
hub 332, which hub is fastened to said shaft by 
the set screw 334, so that the shaft 30 is fric 
tionally driven responsive to rotation of said 
wheel. The amount of friction may be regul 
lated by moving the hub 332 along shaft 30 
either toward or away from the wheel 326. As 
previously explained, rotation of shaft 320 effects 
rotation of coil 290' and said frictional connec 
tion facilitates manual adjustment of coil 290', 
effected by rotating the knob 32. 
The master timer or controller T, indicated 

within the confines of the dash line h of Fig. 16, 
is associated with a plurality of traffic controllers 
X, Y, Z, each embodying characteristics of the 
controller of Fig. 1. 
In the instance of the traffic controller Z, the 

panel 50 is shown partially withdrawn from its 
outer casing Z' to permit the mechanisms DM 
and CM to be swung about their respective hinges 
52, 52 and 56, 56, as previously mentioned in 
connection with the description of Fig. 1. 
Such withdrawal of panel 50 and mechanisms 

DM and CM may be accomplished through the 
utilization of any one of a number of well known 
types of supporting structure, whereby said panel 
may be moved directly out of the casing Z' a 
sufficient distance to allow the Swinging of the 
mechanisms DM and CM to substantially the 
positions indicated in Fig. 16. 
The master timer T comprises a motor MI6 

for driving a gear 600 which, in turn, drives the 
gear 602 which is secured to the shaft 604. The 
cams 606 and 608 are also fixed on said shaft, 
and have the cut-away portions 606 and 608' 
and the raised portions 606' and 608', respec tively. 
The tracer contact 60 is so associated with 

the cam 606 and with the contact 62 that, when 
rotation of said cam carries its raised portion 
606' into the path of said tracer contact, said 
contact 60 is moved into engagement with said 
contact 62; and, when said raised portion 606' 
is withdrawn and said cut-away portion 606 is 
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presented, said contact 60 is moved out of en 
gagement With said contact 62. 
The tracer contact 64 is so associated with 

the cam 608 and with the contact 66 that, dur 
6 ing presentation of the raised portion 608'' of 

Said cam, said tracer contact is separated from 
Said contact 66; and, when said raised portion 
608'' is withdrawn and said cut-away portion 
608 is presented, said tracer contact is moved 

10 to engage said contact 66. 
Circuit connections 

The electrical connections provided between 
the mechanism thus far described and the series 

15 of terminals indicated in the upper central por 
tion of Fig. 2 are as follows: 
From terminal 702-conductor 756 leads to 

novable contact 400; conductor 52 leads to con 
tact 07; and conductor 754, branching from 

20 conductor 752, leads to contact spring 376. 
From terminal 704-conductor 752 leads to 

movable contact 402; conductor 758 leads to con 
tact bar 08; and conductor 760, branching from 
conductor 758, leads to contact spring 372. 

25 From terminals 706, 708, 7 O, 72, 74 and 76 
conductors T64, 766, 768, TTO, TT2 and TT4 lead, 
respectively, to contact arms 78, 14, 70, 66, f62 
and 60; conductors TT 6, 778, 780, 782, 784 and 786 
lead, respectively, to correspondingly marked con 

80 ductors relatively shown in Fig. 14; and, in ad 
dition, conductors 788 and 790 lead, respectively, 
from the terminals 74 and 76 to correspondingly 
marked and relatively positioned conductors 
shown in Fig. 3. 

85. From terminal 7 &,-conductor 792 leads to a 
correspondingly marked and relatively positioned 
Conductor shown in Fig. 3; conductor 94 leads 
to contact spring 374; and conductor 796 con 
tinues on from spring 374 to the movable con 

40 tact 384. Contact bar 04 is connected to, and 
is therefore a branch from, conductor 794. 
From terminals 720, 722, 724, 726, 728 and 730, 

conductors 798, 800, 802, 804, 806 and 808 lead, 
respectively, to contact arms f82, 80, 76, 72, 68 

45 and 64. Furthermore-conductors 810, 82, 84 
and 8 (6 lead, respectively, from terminals 720,724, 
726 and 728 to correspondingly marked and rela 
tively positioned conductors of Fig. 14; conductors 
88 and 820 lead, respectively, from terminals 722 

50 and 730 to correspondingly marked and relatively 
positioned conductors of Fig. 3; and, in addition to 
the foregoing conductor 822 is for association of 
the terminal 730 with one side of a suitable source 
of electric current supply. 

55 From terminals 732, 734 and 736, conductors 824, 826 and 828 lead, respectively, to correspond 
ingly marked conductors of Fig. 16. In addition, 
conductor 830 leads from terminal 732 to one end 
of the winding of the electromagnet 6; and con 

60 ductors 832 and 834 lead, respectively, from ter 
minals 734 and 736 to correspondingly marked 
and relatively positioned conductors shown in 
Fig. 3. 
From terminals 738, 740, 742 and 744-con 

ductors 836, 838,840 and 842 lead, respectively, 
to correspondingly marked and relatively posi 
tioned conductors shown in Fig. 3; from terminals 
738, 740 and 742, conductors 844, 846 and 848 lead 
to correspondingly marked and relatively posi 

70 tioned conductors shown in Fig.16; conductor 850 
leads from terminal 738 to the remaining end of 
the winding of the electromagnet 6; conductor 
852 is for association of the terminal 744 With the 
other side of a suitable current source; conductor 

75 854 leads from terminal 744 to a correspondingly 

marked and relatively positioned conductor shown 
in Fig. 14. Furthermore, conductor 856 leads from 
terminal 744 to one terminal of motor M4, while 
the branch conductor 858 leads from conductor 
856 to one end of the winding of relay 382. 
From terminals 746, 748 and 750-conductors 

860, 862 and 864 lead, respectively, to correspond 
ingly marked and relatively positioned conductors 
shown in Fig. 3; conductors 866, 868 and 870 lead, 
respectively, to the stationary contact 388 of relay 
382, to the contact arm 94, and to the contact 
arm 90. Conductors 872 and 874 branch from 
conductor 866 and lead, respectively, to contact 
bars 90' and 92'; while conductor 876 branches 
from conductor 856 and leads to one terminal of 
motor M5. 
Other conductors are shown in Fig. 2, as foll 

OWS: 
Conductor 878 connects the contact bar 04 

With the contact bar 06, conductor 880 connects 
the contact bar 06 with the stationary contact 
406, conductor 882 branches from conductor 880 
and Connects With the stationary contact member 
404, and conductor 884 connects the stationary 
contact member 404 with the remaining terminal 
of motor M5. Conductor 886 leads from the sta 
tionary contact 386 of relay 382, to the contact 
Spring 378, conductor 888 leads from the contact 
Spring 378 to the contact bar 1947, conductor 890 
connects the contact spring 380 with the remain 
ing terminal of motor M4, and conductor 892 con 
nects the remaining end of the winding of relay 
382 with the contact arm 92. 

Referring now to continuations in Fig. 3 of the 
conductors which have been described in con 
nection with Fig. 2: 
Conductor 792 leads to the contact 482 of the 

group aSSOciated with the cam 306. Conductors 
894 and 896 branch from conductor 792, the 
former leading to the movable contact 432 of relay 
430 and the latter leading to the contact 472 of 
relay 468. w 
Conductor 840 leads to one end of the winding 

of relay 462. Conductor 838 leads to one end of 
the winding of relay 468. 
Conductor 842 leads to one end of the winding 

of motor M, and conductors 902 and 904 branch 
from conductor 842, the former leading to an end 
of each of the windings of relays 450 and 456 and 
the latter leading to the conductor 906 which con 
nects to one end of each of the windings of motors 
M2 and M3. 
Conductor 820 leads to the movable contacts 464 

and 470 associated with relays 462 and 468. 
Conductor 836 leads to the remaining end of 

the Winding of relay 468 as well as to the remain 
ing end of the winding of relay 462. Conductors 
898 and 900 branch from conductor 836, the form 
er leading to one end of the winding of relay 40 
and the latter leading to one end of the winding 
of relay 430. 
Conductor 790 leads to contact 454 of relay 

450, conductor 88 leads to the movable con 
tacts 452 and 458 of relays 450 and 456 and 
conductor 788 leads to contact 460 of relay 456. 
Conductors 832 and 834 lead to the remain 

ing ends of the windings of relays 430 and 410, 
respectively. 
Conductor 862 leads to the contact members 

540, 540, 540 associated with the assemblies of 
dials FN, FS and N, respectively; and, corre 
spondingly, conductor 860 leads to the contact 
members 534, 534, 534, and conductor 864 to the 
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respective ones of the assemblies of dias FN, FS 
and N. 
Other conductors are shown in Fig. 3 as 

follows: 
Conductors 960, 90 and 92 respectively lead 

from the contacts 48, 42D and 422 of relay 4D 
to the contact members 538, 53 and 532 asso 
ciated with the dial assembly FN. A branch con 
ductor 94 leads from conductor 98 to the con 
tact member 528 of said dial assembly FN. 
Conductors 96, 98 and 92 respectively lead 

from the movable contacts 42, 44 and 46 of 
relay 40 to the contacts 444, 446 and 448 of the 
relay 430. 

ls 

20 

30 

45 

55 

60 

70 

s 

Conductors 922, 924 and 926 respectively lead 
from the stationary contacts 424, 426 and 428 
of relay 40 to the contact members 528, 530, 
and 532 associated with dial assembly N. A 
branch conductor 928 leads from conductor 922 
to contact member 538 of said dial assembly N. 
Conductors 930, 932 and 934 respectively lead 

from the contacts 438, 440 and 442 of the relay 
430 to the contact members 538, 530 and 532 
associated with dial assembly FS. A branch con 
ductor 936 leads from conductor 930 to contact 
member 528 of said dial assembly FS. 
Conductors 938 and 946 respectively lead from 

the movable contacts 434 and 436 of the relay 
430 to the remaining ends of the windings of 
relays 450 and 456. 
Conductor 942 leads from the contact 466 of 

relay 462 to the tracer contact 490 associated 
with the cam 308. - 
Conductor 944 leads from contact 474 of relay 

468 to the contact 484 associated with the can 
306. 
Conductors 946 and 948 lead, respectively, from 

the remaining ends of the windings of motors 
M2 and M3 to the contacts 492 and 494 associated 
with cam 308. 
Conductor 950 leads from the remaining end 

of the winding of motor Mi to the tracer con 
tact 480 associated with cam 306. 

Referring now to continuations in Fig. 14 of 
the conductors which have been described in 
connection with Fig. 2: 
Conductor 86 leads to one of the terminals 

of the lamp G' which is shown in the lower 
portion of main highway. 
Conductor 84 leads to one termina of the 

lamp G which is shown in the upper portion of 
main highway. 
Conductor 82 leads to one terminal of left 

turn arrow lamp 586 and to one terminal of left 
turn arrow lamp. 584. 

Correspondingly, conductor T80 leads to the 
amber signal lamps A, A for main highway, con 
ductor TT 8 leads to the arrow lamps 588, 590,592, 
594, 596 and 598, conductor 776 leads to the 
cross highway signal lamps G, G and to the 
main highway signal lamps R., R., Conductor 86 
leads to the pedestrian signal lamps 568, 574, 
576 and 582, conductor 84 leads to the pedes 
trian signal lamps 570, 52, 578 and 580, con 
ductor 82 leads to the cross highway signal 
lamps R., R., and conductor 80 leads to the 
cross highway signal lamps A, A. 
Conductor 854 (which is sometimes herein re 

ferred to as a 'common return conductor') leads 
to the remaining terminals of all of said signal 
lamps. 
Referring now to Fig. 16, conductors 000 and 
002 are for conducting energy from a suitable 

source of current supply to the terminals 984 
and 990. Such source of Current Supply as is 

9 
associated with these terminals may either be 
the same as that to which the conductors 822 
and BS2 of Fig. 2 are connected or one which is 
independent thereof. 
The conductor 004 leads from conductor 000 

to one terminal of the motor MS, the remaining 
terminal of motor MI6 being connected to con 
ductor 12 through conductor 100, closed switch 08, and adjustable resistance of 0. 
The conductor O2 leads from conductor OO2 

to the contact 2 associated with cam. 606, and 
to the tracer contact 64 associated with cam 
6. Conductors 04 and 06 lead from con 
tacts So and 66 to the terminals 986 and .988, respectively. 
The conductor 002 also connects with the 

Switch points of 8 and 020 which points are 
respectively positioned to cooperate with the in 
dependently operable switch arms 022 and 024. 
Conductors 026 and 0.28 lead from the switch 
arms O22 and 024 to the terminals 992 and 994, respectively. 
The bus conductors OSO, 032,034,036, fo8 

and O40 are respectively connected to the ter 
minals 984, 986, 988, 990, 992 and 994. The con 
tinuations of the conductors 844, 846,848, 824, 
826 and 828 of the controller of Fig. 2 are con 
nected to said respective bus conductors, and the 
controllers X, Y and Z, as well as any other con 
trollers which are to be supervised by the master 
timer T, are correspondingly connected to the 
aforementioned bus conductors. 
ASSuming that the density of traffic upon main 

highway is considerably greater than that upon 
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cross highway, and further assuming that the var- is 
ious parts are positioned as shown in Figs. 2, 3, 
14 and 16, and that the adjustments are such as 
to cause the dial mechanism DM and the mas 
ter timer T to operate substantially in synchro 
nism, current flow would be effective through 
paths as follows: 
In Fig. 16, from current source conductor OOO, 

through conductor 004, motor MI6, conductor 
f006, switch 008, adjustable resistance of 0 to 
Current Sorce conductor 002. 
Other current paths effective from current 

Source conductor 000 are as follows: 
To terminal 984, bus conductor 030, conductor 

844 to terminal T38 (Fig. 2); from whence one 
branch path leads by way of conductor 850, elec 
tromagnet f6, conductor 830, terminal 732, con 
ductor 824, bus conductor f036, (Fig. 16) termi 
nal 990 to source conductor OO2; another branch 
leads through conductor 836 (Fig. 2), winding of 
relay 462, (Fig. 3) conductor 840, terminal 742 
(Fig. 2), conductor 848, bus conductor 034 (Fig. 
16), terminal 988, conductor 06, contacts 66 
and 64 and conductor O2 to source conductor 
f002; still another branch leads through conduc 
tor 836 (Figs. 2 and 3), winding of relay 468, con 
ductor 838, terminal 740, (Fig. 2), conductor 846, 
bus conductor f032 (Fig. 16), terminal 986, con 
ductor 04, contacts 60 and 62 and conductor 
of 2 to source conductor 002. 
Establishment of the current paths thus far 

described will cause the motor M6 to drive the 
cams 606 and 608 at a speed determined by the 
adjustment of the resistance of O (Fig. 16); the 
electromagnet 6 (Fig. 2) will be energized, thus 
causing the armature 44 to be so positioned as to 
permit the engagement of arm 64 with bar f04; 
the magnet of relay 462 (Fig. 3) will be energized 
causing the contact 464 to engage the front cOn 
tact 466; and contact 470 of relay 468 will be dis 
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engaged from its contacts 2 and 474 responsive 
to energization of its magnet. 
From the current source conductor 22 a cur 

rent path is provided through terminal T, Con 
ductor 88 and contact arm 4 to contact bar 
04, from which numerous parallel paths are ef 

fective as follows: 
For causing motor M to drive the dial assen 

blies FN, FS and N, together with the cams 
and 308, at such speed as is determined by the 
adjustment of the shading coil 29', a path is es 
tablished from source conductor 22 (Fig. 2) to 
and through bar as already described, thence 
through conductor 794, terminal 7, conductor 
92, (Fig. 3) contact 482, tracer contact 480 as 

sociated with cam 306, conductor 95, motor M, 
conductor 842, terminal 44 (Fig. 2) and thence 
back to the other side of the source by way of 
conductor 852. 
For the energization of motor MI5, another cur 

rent path is effective from source conductor 822, 
to and through bar 04, as already described, 
thence through conductor , bar ft, conduc 
tors 880, 882 and 884 to and through motor M5, 
conductors 876 and 856, terminal 744 and con 
ductor 852 to the other side of the source. It will 
be noted from the path just traced that motor M5 
will be constantly energized to rotate cans 39 
and 398 as long as arm 64 remains in engage 
ment with bar 04. 
For effecting display of the signal lamps of 

Fig. 14, current paths are provided from source 
conductor 822 (Fig. 2), to and through bar 4, 
as previously described, as follows: . 
One path leads through contact arm 2, con 

ductor 798, terminal 720, conductor 8 (Fig. 14), 
to the amber lamps A, A located in cross high 
way; another path leads through conductor 878, 
contact arm 74, conductor 766, terminal 708, 
conductor 778 (Fig. 14), to the arrow lamps 592, 
594, 596 and 598 located in cross highway as well 
as to the arrow lamps 5 and 59 located in 
main highway; another path leads through con 
ductor 878, contact arm , conductor 764, ter 
minal T06, conductor TT6 (Fig. 14), to the green 
lamps G, G located in cross highway as well as to 
the red lamps R, R located in main highway; and 
still another path leads through conductor 878, 
bar 06, arm 70, conductor 768, terminal 70, 
conductor 80 to the amber lamps A, A located in 
main highway. 
The return current path for the signal lamp 

circuits just traced leads through the various in 
dicated signal lamps (Fig. 14) to conductor 854 
and thence to terminal 44 (Fig. 2) and back to 
the other side of the source by way of conduc 
tor 852. - 
From the foregoing, it will be seen that the six 

arrow lamps 588, 590, 592, 594, 596 and 598; the 
amber lamps A, A, A, A; the green lamps G, Glo 
cated in cross highway and the red lamps R., R. 
located in main highway will be lighted. 

For convenience in description, the lamps just 
referred to will be hereinafter collectively desig 
nated as "Aspect Group XII', and the lighting of 
this or any other aspect group will be referred to 
as a "Signal presentation'. 
As will be readily apparent, throughout pres 

entation of aspect Group XI, traffic movements 
through the intersection are permitted as foll 
lows: 
The lighting of the cross highway green lamps 

G, G, the left-hand turn lamps 592, 594, the 
right-hand turn arrow lamps 596,598 and amber 
lamps A, A signifies that vehicles are permitted 

ergization of relay 468. 
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to complete movements along cross highway di 
rectly through the intersection or turning to the 
right or left, but should proceed with caution 
and, if approaching the intersection should be 
prepared to stop short of it upon the display of 
the red light; while, for main highway, the light 
ing of the red lamps R, R, the amber lamps A, A 
and the right-hand turn arrow lamps 588, 590 
indicates that vehicles approaching the inter 
section along main highway should stop before 
reaching cross highway, except in that vehicles 
which have already undertaken a right-hand turn 
may, driving cautiously, complete same, and the 
drivers of waiting vehicles may prepare to start. 
The energization of the motor M (Fig. 3), 

previously referred to, Causes rotation of the 
shaft 294 and of the dial assemblies FN, FS and 
N, together with the cams 306 and 308. Such 
rotation causes the cut-away portion : 306' of 
the cam 306 to be presented to the tracer con 
tact 480, whereupon the previously effective cur 
rent supply path for the motor M is interrupted 
at contacts 480, 482; the contacts 480, 484 having 
previously been closed in preparation for the es 
tablishment of another current path for subse 
quent restarting and/or continued operation of 
Said motor. 

If, at the time of the interruption of such 
previously effective current supply path of the 
motor MI, the dial assemblies of Fig. 3 are some 
what in advance of synchronism of the master 
timer T, the relay 468 will be energized, so that 
its movable contact 470 will be separated from 
the stationary contacts 472, 474, and such other 
current path will not be immediately available. 
The motor M will therefore be brought to and 
maintained at rest until such time as such other 
current path is rendered available through deen 

This stage in the oper 
ation of this dial mechanism is sometimes re 
ferred to as "the re-synchronizing period’. 
Assuming that the master timer T of Fig. 16 

and the dial assemblies of Fig. 3 are in synchro 
nism at the re-synchronizing period, as would 
ordinarily be the case-the cam 606 of the mas 
ter timer T will, as the re-synchronizing period 
is about to become effective, withdraw its raised 
portion 606' and present its cut-away portion 
606' to the tracer contact 60, thus permitting 
this contact to separate from the contact 62, 
and thereby breaking the previously effective cur 
rent path for energization of the relay 468. 

Following such deenergization of said relay, its 
contact 40 moves into engagement with the 
contacts 472, 474. Two paths are thus made 
available for supplying energizing current for 
motor MI. One of these paths leads from the 
source conductor 822 (Fig. 2) to terminal 730, 
thence through conductor 820 (Fig. 3), contacts 
470 and 474, conductor 944 to contact 484; and 
the other path leads from said source conductor 
to and through contact bar 04, as previously de 
scribed, thence through Conductor 794, terminal 
78, conductors 792 and 896, contacts 472 and 
474, conductor 944 to contact 484. The purpose 
of these two paths in parallel will be hereinafter 
more fully explained in connection. With the de 
scription of the operation of the traffic controller 
of Fig. 1, without the Supervision of a master 
timer. 
When the motor MIf thus resumes rotation of 

the dials and cams, the cut-away portion 306' 
will be withdrawn and the raised portion of the 
cam 306 will be presented for engagement with 
the tracer contact 480; which contact 480 will 
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therefore move into engagement with the con 
tact 482 and thereby close the originally de 
scribed energizing current path for motor M, 
which path will thereafter remain closed until 
the cut-away portion 306 of cam 3 is again 
presented to the tracer Contact 480, at the next 
re-synchronising period; contact 48 being moved 
away from contact 484 after it has engaged con 
tact 482. 

Ensuing operation of the motor MI, driving 
the associated shafts, dials and cams, will cause 
the then effective dial to act through a key 258 
(Fig. 12) carried thereby, to lift the finger end 
506 and thereby separate contact 538' from 
contact 540', while causing momentary engage 
ment between the contacts 538' and 536'. 
Pursuant to the assumption hereinbefore re 

ferred to, the switches of 8-022 and O2C 
024 will be deemed, for the purposes of this de 

scription, to be positioned as shown in Fig. 16; 
i. e. for breaking their respective circuits. For 
reasons which will be hereinafter more fully ex 
plained such positioning of these switches ren 
ders dial assembly N (Fig. 3) exclusively effec 
tive. 

Following this assumption, such momentary 
engagement between contacts 538' and 536' 
renders effective a current path from the source 
conductor 822 (Fig. 2) to and through bar 04, 
as already described, thence through conductor 
794, terminal 78, conductor 792 (Fig. 3), 
through conductor 894, contacts 432, 444 as 
sociated with relay 430, conductor 96, contacts 
42 and 424 associated with relay 40, conductors 
922 and 928, contact member 538, contacts 538' 
and 536, contact member 536, conductor 864, 
terminal 750 (Fig. 2), conductor 870, contact arm 
90, bar 90’, conductors 872, 866 and 874, bar 
92', contact arm 92, conductor 892, relay 382, 
conductors 858, 856, terminal 744 to source con 
ductor 852. 
The establishment of this latter path effects 

energization of relay 382 (Fig. 2) causing its 
contact 384 to close with its contacts 386, 388, 
and thereby effecting energization of the mo 
tor M4 through the following current path: 
From source conductor 822, to and through 

contact bar 04, thence through conductors 794 
and 796, movable contact 384, stationary contact 
386, conductor 886, contact springs 378 and 380, 
conductor 890, motor M4, conductor 856, and 
terminal 744 to the source conductor 852. 
The closure of contact 384 with contact 388 

further establishes a lock-up path for said relay 
382, supplemental to the path through which 
said relay was Original energized, as follows: 
From source conductor 822, to and through 

Contact bar 04, thence through conductors 794 
and 796, contacts 384 and 388, conductor 866, 
thence through conductor 874 and remainder of 
previously described path including relay 382, 
to the other Source conductor 852. 
Operation of the motor M4 resultant from its 

aforesaid energization, rotates the shafts 28 and 
30, causing one of the raised portions of impulse 
cam 92, acting through the follower 86', to move 
contact arm 92 away from bar 92 and thus 
terminate energization of relay 382. Contact 
384 of said relay thereupon leaves contacts 386 
and 388, and thereby breaks the current path 
therethrough for the motor M4. 

During the rotation of the cam 92 which cul 
minated in the separation of the contacts 92, 
92, the accompanying rotation of the carry 
over wheel 94 reaches a stage which permits 

11. 
closure of t 94, 94', and the concurrent 
operation of motor M. (Fig. 3) causes one of 
the dials (as, for example, that of the assembly 
N) to withdraw its previously engaging key 258 
and thereby permit reclosure of its associated 
contacts 538', S40; thus establishing a path for. 
prolonging operation of motor M, following 
separation of contacts f$2, 92', through a path 
as follows: 
. From source conductor 822 (Fig.2), to and 
through contact bar 04, thence through con 
ductor 794, terminal 7 f, conductor 792 (Fig. 3), 
conductor 894, contacts 432, 444 of relay 430, 
conductor 96, contacts 42, 424 of relay 40, 
conductors 922, 928, contact member 538, con 
tacts 538' and 540', contact member 540, con 
ductor 862, terminal 748 (Fig. 2), conductor 868, 
contact arm 94, bar 94, conductor 888, con 
tact springs 378 and 380, conductor 890, motor 
M4, conductor 856, terminal 744 to source con- 2 
ductor 852. 
Such prolonged operation of motor M4 will 

continue until the next pin in carryover wheel 94 
effects separation of contact arm 94 from bar 
94, and thereby interrupts the energizing cur 
rent path of said motor; and, during this pro 
longed operation, the motor M will supplement 
the effect of the operation of motor M4 so that 
five functional stages will be successively at 
tained, each accompanied by a distinctive aspect 
group of signal presentation, as follows: 
The first of said stages, involving signal pre 

sentations of aspect Group I, is attained when 
presentation of raised portions of the cams TO, 
74, 78 and 82 will have effected separation of 
contact 70 from 06, 74 from O6, 78 from 
f06, and 82 from 04, respectively, and with 
drawal of the raised portions of the cams 60, 62, 
72, T6 and 80 have permitted closure of the con 
tacts f60 with 08, 62 with 107, 72 with 04, 
f6 with 04, and 80 with 04, respectively. It 
is desirable that all the changes in contact po 
sitionings as just described, shall occur at or 
about the same time. 
The separation of contacts just referred to ef 

fects interruption of the previously described 
current paths in which they are respectively in 
cluded and thereby causes extinguishment of the 
main highway amber lamps A, A, the arrow lamps 
588, 590, 592, 594, 596 and 598, the cross highway 
green lamps G, G, the main highway red lamps 
R, R and the cross highway amber lamps A, A. 
Closure of contact arm f 60 with contact bar 

08, as just described, establishes a current path 
for effecting intermittent display of the main 
highway green lamps G', as follows: 
From source conductor 822 to and through bar 

04 (Fig. 2), thence through conductor 878, bar 
06, conductor 880, intermittently closed contacts 

406 and 402, conductor 762, terminal 704, con 
ductor 758, bar 08, arm 60, conductor TT4, 
terminal 76, conductor 786 (Fig. 14), green 
lamp G', conductor 854, terminal 744 (Fig. 2), 
to Source conductor 852. 

Closure of contact arm 62 with contact bar 
07, as just described, establishes a current path 

for effecting intermittent display of the main 
highway green lamp G, as follows: 
From source conductor 822 to and through 

bar 04 (Fig. 2), thence through conductor 878, 
bar f06, conductors 880 and 882, intermittently 
closed contacts 404 and 400, conductor 756, ter 
minal 702, conductor 752, insulated contact O, 
arm 62, conductor 772, terminal 74, conductor 
84 (Fig. 14), main highway green lamp G, con 
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ductor 854 (Fig. 2), terminal 744, to the source 
conductor 852. 

Closure of contact arm 72 with contact bar 
f04 establishes a current path for lighting the 
pedestrian arrow lamps 570, 572, 578 and 50 
(Fig. 14), as follows: 
From source conductor 822 (Fig. 2), to and 

through bar 04, thence through arm 2, con 
ductor 804, terminal 726, conductor 84 (Fig. 
14), arrow lamps 570, 572, 578 and 580 in paral 
lel, thence through conductor 854 (Fig. 2), ter 
minal 744, to the source conductor 852. 

Closure of contact arm 76 with contact bar 
04 establishes a current path for lighting the 

cross highway red lamps R., R., as follows: 
From source conductor 822 (Fig. 2), to and 

through bar 04, thence through arm T6, con 
ductor 802, terminal 724, conductor 82, Cross 
highway lamps R., R., and thence through con 
ductor 854 (Fig. 2), and terminal 744 to the 
source conductor 852. 
The closure of contact arm 80 with contact 

bar 04, incidental to attainment of the first 
stage, does not complete the establishment of 
any current path, but is for a purpose which 
will be hereinafter more fully explained. 
The signals of aspect Group I, the presentation 

of which has just been described, indicate, by 
the lighting of the cross highway red lamps 
R, R, that vehicles should not enter the inter 
section therefrom; by the lighting of pedestrian 
arrow lamps 570, 572, 578 and 580, that pedes 
trian movements are permitted paralleling the 
movement of main highway vehicular traffic, 
although the failure to light pedestrian arrow 
lamps 568, 574, 576 and 582 withholds permis 
sion for pedestrians to cross main highway; 
and the flashing of the main highway green 
lamps G', G, immediately following the light 
ing of the red and amber lamps (which Occurred 
during aspect Group XII) indicates that vehi 
cles may pass through the intersection on main 
highway without turns, and that the green or 
'go' period for main highway is at or near its 
inception, and, hence, that there is ample time 
for vehicles to paSS. 

Rotation of the slotted dial 200, of assembly 
N, during presentation of aspect Group I, will 
lead to attainment of the second functional 
stage during which aspect Group II will be pre 
sented when the next effective dial key 250 
(Fig. 8) has been carried to a position where it 
depresses finger end 508' and thereby causes 
withdrawal of the shoulder 508' from the path 
of the pin 550 (see Fig. 4), thus causing the 
closure of the contacts 530, 528, and the es 
tablishment of a current path for effecting ener 
gization of the relay 450, as follows: 
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From source conductor 822 (Fig. 2), through 
terminal 730, conductor 820 (Fig. 3), contacts 
4TO and 472 of relay 468, conductors 896, 792 
and 894, contacts 432 and 444 of relay 430, con 
ductor 96, contacts 4 f2 and 424 of relay 40, 
conductor 922, contact member 528, contacts 
528’ and 530, contact member 530, conductor 
924, contacts 426 and 44 of relay 40, conduc 
tor 98, contacts 446 and 434 of relay 430, con 
ductor 938, winding of relay 450, conductors 
902, 842, terminal 744 (Fig. 2), to source con 
ductor 852. 
The resultant energization of relay 450 (Fig. 

3) causes closure of contacts 452, 454, thereby 
establishing a short-circuit around the inter 
mittently closed contacts 402, 406 associated with 
the flasher motor M5 (Fig. 2), to the end that 

a, 183,157 
the lighting of the main highway green lamp G' 
will thereafter be continuous. Such circuit leads 
as follows: 
From source conductor 822 (Fig. 2), to and 

through bar 4 as previously described, thence 
through arm 80, conductor 800, terminal .722, 
conductor 88, contacts 452, 454 of relay 450 
(Fig. 3), conductor 790, terminal 76 (Fig. 2), 
conductor 786 (Fig. 14), the main highway green 
lamp G', return conductor 854, terminal 744 
(Fig. 2), to source conductor 852. 
From the foregoing it will be evident that the 

signals now being presented differ from those 
of aspect Group I only in the change of the 
lighting of the main highway lamp G' from a 
flashing display to a continuous display; and, 
with this change, constitute aspect Group II 
which is effective during the second of the afore 
said functional stages. Such continuity of the 
lighting of the main highway green lamp G' 
indicates that vehicles approaching the inter 
Section along that portion of main highway may 
pass through the intersection without turns, and 
that the green or 'go' period for that direction 
of main highway travel is to continue long 
enough to afford ample time for vehicles to pass. 

Rotation of the slotted dial 200, of assembly 
N, during presentation of aspect Group II, will 
lead to attainment of the third functional stage, 
during which aspect Group III will be presented. 
This will occur when the next effective dial key 
252 (Fig. 9) has been carried to a position where 
it depresses finger end 50’ and thereby causes 
withdrawal of the shoulder 50’ from the path 
of the pin 552 (see Fig. 4), thus causing the 
closure of the contacts 532', 528' and the estab 
lishment of a current path for effecting ener 
gization of the relay 456, as follows: 
From source conductor 822, to and through 

terminal 780 (Fig. 2), conductor 820, contacts 
470, 472 of relay 468 (Fig. 3), conductors 896, 
792 and 894, contacts 432, 444 of relay 430, con 
ductor 96, contacts 42, 424 of relay 40, con 
ductor 922, contact member 528, contacts 528’’ 
and 532', contact member 532, conductor 926, 
contacts 428, 4f of relay 4 ?o, conductor 920, 
contacts 448, 436 of relay 430, conductor 940, 
winding of relay 456, conductors 902, 842, termi 
nal 744 (Fig. 2) to source conductor 852. 
The resultant energization of relay 456 (Fig. 

3) causes closure of contacts 458, 460 thereby 
establishing a short-circuit around the intermit 
tently closed contacts 400, 404 associated with 
the flasher motor M5 (Fig. 2), to the end that the 
lighting of the main highway green lamp G will 
thereafter be continuous. Such circuit leads as 
follows: 
From source conductor 822 (Fig. 2) to and 

through bar 04 as previously described, thence 
through arm, f, conductor 800, terminal 722, 
conductor 88, contacts 458, 460 of relay 456 
(Fig. 3), conductor 788, terminal T4 (Fig. 2), 
conductor 784 (Fig. 14), the main highway green 
lamp G, return conductor 854, terminal 744 
(Fig. 2), to source conductor 852. 
From the foregoing it will be evident that the 

signals now being presented differ from those of 
aspect Group II only in the change of the light 
ing of the main highway lamp G from a flashing 
display to a continuous display; and, with this 
change, constitute aspect Group III which is 
effective during the third of the aforesaid func 
tional stages. Such continuity of the lighting 
of the main highway green lamp G indicates that 
vehicles approaching the intersection along that is 
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portion of main highway may pass through the 
intersection without turns, and that the green 
or 'Go' period for that direction of main high 
way travel is to continue long enough to afford 
ample time for vehicles to pass. w 

Rotation of the slotted dial 200, of assembly 
N, during presentation of aspect Group III, Will 
lead to attainment of the fourth functioning 
stage, during which aspect Group IV will be 
presented. This will occur when the next effec 
tive dial key 256 (Fig. 11) has been carried to a 
position where it lifts the finger end 500', per 
mitting re-engagement of the shoulder 508' with 
the pin 550 (see Fig. 4), with consequent separa 
tion of the contacts 530, 528, causing deener 
gization of relay 450 with the resultant inter 
ruption of the short-circuit around the flasher 
contacts 402, 406 for main highway lamp G'. 
From the foregoing it will be evident that the 

signals now being presented differ from those 
of aspect Group II only in the change of the 
lighting of the main highway lamp G' from a 
continuous display to a flashing display; and, 
With this change, constitute aspect Group IV 
Which is effective during the fourth of the afore 
said functional stages. Such flashing of the main 
highway lamp G', immediately following its con 
tinuous lighting, indicates that the green or 
'Go' period for that direction of main highway 
travel is approaching its end, So that vehicles 
which are to then cross the intersection from 
that portion of main highway should attain or 
maintain an adequate speed. 
Rotation of the slotted dial 200, of assembly 

N, during presentation of aspect Group IV, will 
lead to attainment of the fifth functional stage, 
during which aspect Group W will be presented. 
This will occur when the next effective dial 
key 254 (Fig. 10), has been carried to a position 
where it lifts the finger end 5042, permitting 
re-engagement of the shoulder 50' with the 
pin 552 (see Fig. 4), with consequent separation 
of contacts 532', 528' causing deemergization of 
relay 456 with the resultant interruption of the 
short-circuit around the flasher contacts 400, 
404 for main highway lamp G. 
From the foregoing it will be evident that the 

signals now being presented differ from those of 
aspect Group IV only in the change of the light 
ing of the main highway lamp G from a continus 
ous display to a fashing display; and, with 
this change, constitute aspect Group W which 
is effective during the fifth of the aforesaid func 
tional stages. Such flashing of the main high 
way lamp G, immediately following its continu 
Ous lighting, indicates that the green or 'Go' 
period for that direction of main highway travel 
is approaching its end, so that vehicles which 
are to then cross the intersection from that por 
tion of main highway should attain or maintain 
an adequate Speed. 

It is desirable that the rotational speed of the 
motor M4 (Fig. 2) be such that, within a con 
paratively brief time, it will move the shafts 
28 and 30 from one to another of the stopping 

positions determined, in the manner hereinafter 
explained, by the pins 280 in wheel 94. On the 
other hand, the shading coil 290 (Fig. 3) should 
be so adjusted that the motor M will move the 
dial assemblies FN, FS and N at a speed Suited 
for effecting desired signaling aspect dura 
tions by available settings of keys such as 249, 
250, 252, 254, 256, 258. 

It will be noted that the representation of the 
wheel 94 in Fig. 2 indicates that, after the fol 

lower 86 has been disengaged by one of the 
pins 280 there shown in engagement therewith, 
the four pin holes which will be next moved to 
ward said follower are vacant, so that said foll 
lower will not be moved by any of said pins until 5 
the wheel 94 has moved through five spaces, rep 
resenting this or 150 of a complete cycle of 
signaling aspects. 

Rotation of the wheel 94, to the position where 
the follower fis' is engaged by the pin in the hole 10 
immediately flying the four vacant holes, will 
move contact 94 away from bar 94' and thereby 
discontinue the current Supply for the motor M 
through the path hereinbefore traced. At the 
same time, the raised portion of the cam 90 will 15 
be brought to a position where it will effect sep 
aration of the contact arm 90 from the bar 90'. 
Such contact Separation will SO condition the 
hereinbefore described current paths as to pre 
went reenergization of the motor M4 resultant 20 
from the lifting of the end 56' by any key such 
as key 258 of Fig. 12. 

Rotation of the slotted dial 20, of assembly N, 
during presentation of the aspect Group W, will 
lead to the signal presentation of aspect Group 25 
WI. In attaining this result, the next effective 
dial key 240 (Fig. 7) will first be carried to a posi 
tion where it slightly lifts the secondary end 506' 
and thus separates the contacts 538',540. Said 
key will next lift the end 504' and thereby close 30 
contacts 53,538, to thus formulate what will be 
hereinafter referred to as a "supervising impulse' 
in an energizing current path for the relay 382, 
as follows: 
From source conductor 822 (Fig. 2), through 85 

terminal 30, conductor 82), contacts 470, 472 of 
relay 468 (Fig. 3), conductors 896, 792 and 894, 
contacts 432, 444 of relay 43, conductor 96, con 
tacts 42, 424 of relay fle, conductors 922 and 
928, contact member 538, contacts 538, 534, con- 40 
tact member 534, conductor 860, terminal T46 
(Fig. 2), conductors 866 and 874, bar 92', arm 
92, conductor 892, winding of relay 382, con 
ductors 858 and 856, terminal 744, to source con 
ductor 52. 45 
The resultant energization of relay 382 causes 

closure of contacts 384, 386 and 388, thereby es 
tablishing the current paths for initially energiz 
ing notor M, and for maintaining energization 
of relay 382, as previously described. Rotation of 50 
motor M4 now continues in the manner herein 
before explained, until the next pin assembled 
in wheel 9 effects the separation of contact arm 
9 from bar 94'. 
During the prolonged running of motor M4 55 

(Fig. 2) just described, resultant rotation of the 
cams assembled on shaft 30, was insufficient to 
bring about any change in the contact arm-and 
bar relationships as controlled by said cams. 
However, following the restarting of motor M4, 60 
just referred to, the shaft 30 and the cams 
thereon are rotated to effect changes in the cir 
cuits controlled thereby, as follows: 
Cam 2 withdraws its cut-away portion from its 

associated follower 86, separating contact arm 5 
2 from contact bar 06, with resultant interrup 

tion of the path for lighting the pedestrian arrow 
lamps 570, 572, 578 and 580. 
Cam 66 withdraws its raised portion from the 

associated follower 6, thereby permitting en- to 
gagement between contact arm 66 and bar 06, 
with resultant establishment of a path for light 
ing the main highway left turn arrow signal 
lamps 584 and 56, as follows: 
From source conductor 822 (Fig. 2), to and is 
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through bar 04 as previously described, thence 
through conductor 878, bar f06, arm it, conduc 
tor 770, terminal 72, conductor 782, main high 
way left turn arrow lamps 584, 586 (Fig. 14), con 
ductor 854, terminal 744 (Fig. 2) to source con 
ductor 852. 
From the foregoing it will be evident that the 

signals now being presented differ from those of 
aspect Group W in the extinguishment of the pe 
destrian arrow lamps 570, 572, 578 and 58, and 
in the lighting of the main highway left turn 
arrow lamps 584 and 586; and, with these changes, 
constitute aspect Group VI. Such display of the 
main highway left turn arrow lamps 584 and 586 
indicates that vehicles approaching the intersec 
tion along main highway may make left turns 
into cross highway; while the extinguishment of 
all of the pedestrian lamps indicates that pedes 
trians should defer crossing either highway. 

Rotation of the wheel 94, following establish 
ment of aspect Group VI, as just described, will 
bring another of the pins 280 into engagement 
with the follower 86' and thereby effect separa 
tion of contact arm 94 from bar 94, so as to 
interrupt the operation of motor M4, as previously 
described. Thereafter, rotation of the slotted 
dial 200, of assembly N, will lead to the presen 
tation of aspect Group WTI. This will occur when 
the next effective dial key 258 (Fig. 12) has been 
carried to a position where it lifts the finger end 
506, thus withdrawing contact 538' from con 
tact 540, and bringing contact 538' into engage 
ment with contact 536, as hereinbefore more fully 
explained, causing energization of relay 382 with 
resultant establishment of a lock-up path for said 
relay and a restarting path for the motor M4, as 
hereinbefore more fully explained in connection 
with aspect Group XII. 

Following the restarting of the motor M, just 
referred to, the cam 70 is rotated by the shaft 
30 so as to withdraw its raised portion from 

its associated follower 86, thereby permitting 
closure of arm 70 with bar 06, to thereby es 
tablish a current path for lighting the main 
highway amber lamps A, A-from source con 
ductor 822 through the path already described 
in connection with aspect Group XI. 
From the foregoing, it will be seen that this 

signal presentation differs from that of aspect 
Group VI in the lighting of the main highway 
amber lamps A, A, to provide a warning that 
a change is imminent which will be restrictive 
of previously permissible movements. 
The signal presentation, with this change, con 

stitutes aspect Group VII; during which, in the 
manners already more fully explained, the motor 
M4 will be stopped by one of the pins 280 and 
restarted through the action of a key 258 in dial 
200, and the cam 66 will be caused to present its 
raised portion to its associated follower E6 and 
thereby effect separation of contact arm 66 from 
bar 06, to extinguish the main highway left 
turn arrow lamps 584 and 586. 
The signal presentation, with this change, con 

stitutes aspect Group VIII; during which stop 
page and restarting of motor M will occur in 
accordance with preceding detailed explanations, 
and the rotation of the cams 60, 62, 0, 6, 80 
will result in lifting their associated followers 
86, thereby causing extinguishment of the main 
highway green lamps G, G' and amber lamps 
A, A, as well as the cross highway red lamps 
R., R. Furthermore, the lifting by cam 8 of 
its associated follower 86 assures continued in 
terruption of the supply current path for the 
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main highway green lamps G, G', irrespective of 
accidental or unintended energization of either 
or both of the relays 4S, 456, such as might, 
for example, occur incidental to revisions of ad 
justments or settings, or to placing a key in a 
position in one of the dials 2DD to which a key 
of that type was unsuited; the purpose being 
to render it impossible to effect lighting of the 
main highway lamps G, G' at a time when the 
cross highway green lamps are lighted. 
At or about the time that the followers 86 

associated with the cams D, 62, TD, TB and 8 
were lifted, as just referred to, the raised por 
tions of cams is and TB were withdrawn from 
their associated followers, whereupon the con 
tact arms 6 and 8 moved into closed circuit 
relationship with their associated bars 64 and 
06, respectively. 

. Such closure of contacts 8, 104 caused light 
ing of the pedestrian arrow lamps 568, 574, 576, 
582, through establishment of a current path 
from Source conductor 822, to and through bar 
04 as previously described, thence through arm 
68, conductor 806, terminal 28, conductor 86 
(Fig. 14), lamps 568, 574, 576, 582, conductor 
854, terminal 744 to source conductor 852. 
Such closure of contacts 8, 106 caused light 

ing of the cross highway green lamps G, G and 
the main highway red lamps R, R through es 
tablishment of a current path from source con 
ductor 822 to and through bar 04 as previously 
described, thence through conductor 878, bar 06, 
arm 78, conductor 764, terminal TOS, conductor 
776 (Fig. 14), cross highway lamps G, G and 
main highway lamps R, R, conductor 854, termi 
nal 44 to Source conductor 852. 
The signal presentation as thus changed con 

stitutes aspect Group IX, indicating that ve 
hicles should not enter the intersection from 
main highway, but that vehicles and pedestrians 
may cross main highway, although no vehicle 
turns are permitted. 

During presentation of aspect Group IX, the 
motor M4 will be stopped by one of the pins 280 
and restarted through the action of a key 258 
in the dial 200 as previously explained; and the 
follower associated with the cam 68 will be lifted, 
with resultant extinguishment of the pedestrian 
arrow lamps 568, 574, 576, 582; while the cam 
4 will permit its associated follower to move to 
the position which will cause lighting of the 
right turn arrow lamps 588, 590, 596, 598 and 
the left turn arrow lamps 592, 594, through cur 
rent paths previously described in connection 
with aspect Group XII. It is thus indicated that 
pedestrians should defer crossing either high 
way and that right and left turns are permitted 
from cross highway, while right turns only are 
permitted from main highway. 
The signal presentation just described consti 

tutes aspect Group X, during which will occur 
the stopping and restarting of the motor M4 in 
the manner already explained. After such re 
starting, the follower 86 associated with the 
cam 82 will be permitted to move to the posi 
tion effecting establishment of the path previ 
ously described in connection with aspect Group 
XI for lighting the cross highway amber lamps 
A, A, thus to provide warning that a change of 
signal presentation is imminent which will be 
restrictive of previously permissible movements. 
During the signal presentation just described, 

which constitutes aspect Group XI, Will occur 
stopping and restarting of the motor M4 as 
already described, and thereafter the follower 
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86 associated with the cam TO will be permitted 
to move to a position which will cause lighting of 
the main highway amber lamps A, A, thus restor 
ing the various parts and circuit conditions to 
those already described in first referring to aspect 

. Group X. . . . . " 
A cycle of signal presentations is thus con 

pleted, repetitions of which will be effected in 
cidental to each succeeding revolution of the dials 
200 and of the shafts 28, 30. 
The foregoing detailed description of operation 

may be summarized as follows: 
The cams 60, 62, 64, 66, 68, TO, T2, 74, T6, 78, 

80 and 82 on the shaft 30 (Fig. 2) may be 
variously relatively positioned so that displays of 
differing signal aspects will be effected as desired. 
These cams are moved by the motor M4 from 
one to another of the positions significant of the 
differing signal aspects. Pins in the carryover 
wheel 94 cause interruption of the current supply 
to said motor during respective ones of such 
positionings. Keys (such as key 258, Fig. 12) 
serve to restart said motor following such inter 
ruption of its current supply, with the exception 
that, once in each cycle, at or about the time 
that one of said pins acts to cut of the current 
supply of said motor, the follower 86' associated 
with the cam 90 is lifted by the raised portion of 
said cam, following which said motor is restarted 
only responsive to the engagement of finger end 
504 by a special key 240 (Fig. 7) thereby closing 
contacts 534, 538' and thus formulating a "super 
vising impulse' as hereinbefore more fully ex 
plained. Keys, such as 254 and 256 of Figs. 10 
and 11, serve to initiate Special signal displays 
(e.g. flashing green) while keys, such as 250, 252 
of FigS. 8 and 9, Serve for terminating such dis 
playS. 

Having described the operation of a controller 
such as that of Figs. 1, 2 and 3, in connection with 
signals such as those of Fig. 14, without special 
reference to the governing of such a controller 
by a master timer such as the timer T of Fig. 16; 
the details of such governing action will now be 
taken up. 

Referring to Fig. 16, it will be observed that 
the contour of the cam 606 is such as to main 
tain the contacts 60, 62 in closed relationship 
throughout approximately A of each revolution 
of the shaft 60, upon which said cam is fixed; 
and that the contour of the cam 608 is such as 
to permit closure of the contacts 6 f4, 66 during 
approximately 6% of its rotation, incidental to 
the latter portion of the closure of the contacts 
60, 62. 
During the closure of the contacts 6, 62, 

just referred to, a current path is effective from 
source conductor 000, through terminal 984, bus 
conductor 030, conductor 844 (Fig. 2), terminal 
T38, through the current path hereinbefore de 
scribed for energizing relay 468, to terminal 40, 
thence through conductor 846, bus conductor 
O32, terminal 986, conductor 04, contacts 60, 

612, conductor of2, to source conductor 002. 
Similarly, during closure of the contacts 64, 

66, a current path is effective from source con 
ductor 000, through terminal 984, bus conductor 
O30, conductor 844 (Fig. 2), to terminal 738, 

thence through the current path hereinbefore de 
scribed for energizing relay 462, to the terminal 
742, thence through conductor 848, bus conductor 
1034, terminal 988, conductor 6, contacts 66, 
64, conductor of 2 to source conductor f002. 
The relative times of occurrence and durations 

of energizations and deemergizations of the relays 
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462 and 468, as well as the consequences thereof 
under various conditions, are graphically rep 
resented in the charts of Fig. 17. 
Between horizontal dashed lines 650 and 652, in 

the upper portion of the chart of Fig. 17, are 
lines 660, B60' and 652 representative of the 
significant results of the operation of the master 
timer T in establishing times of occurrence and 
durations of resynchronizing and speed regulat 
ing periods; between horizontal dashed lines 652 
and 654, the lines 64, 66B, 68 and BTO are rep 
resentative of the significant results of the opera 
tion of a local controller in synchronism with the 
master timer T, in terms of the conditioning 
thereof for response to the current path revisions 
incidental to the operation of said timer; between 
horizontal dashed lines 654 and 656 the lines 64, 
668" and 670' correspondingly indicate results 
effective in a local controller operating at a speed 
slower than that which would maintain an in 
tended relationship thereof with the master. 
timer; and between horizontal dashed lines 656 
and 58 the lines 664'', 666'', 668" and Be' 
correspondingly indicate results effective in a local 
controller operating at a speed faster than that 
which would maintain an intended relationship 
thereof with the master timer. 

O 

20 

The Space between the dashed vertical lines 
620 and 520' is representative of the time of one 
revolution of the shaft 604 together with the cams 
60s and 608 moving therewith, and hence of the 
intended time for a cycle of signal presentations. 
The vertical dashed lines 622, 624, 626, 628, 
630, 832 and 634 are spaced from the line 620 at 
distances respectively representative of approxi- 3 
mately 4%, 25%, 50%, 75%, 90%, 92% and 98% 
of the duration of a signal presentation cycle. 

Returning now to a consideration of the sig 
nificant results of the operation of the master 
timer T, and associating such results with the 
representations thereof in Fig. 17-the line 660, 
extending from vertical line 620 to the vertical 
line 624, is representative of the time of occur 
rence within the cycle, and the duration, of the 
separation of the contacts 80, 62 due to with 
drawal of the raised portion of the cam 606, to 
gether with the consequent deenergization of the 
relay 468 (Fig. 3) the contact 40 of which there 
fore moves into engagement with its contacts 42 
and 474. For want of a better term, the phrase 
"Special supply for motor M" has been applied 
to this line On the drawings. 
The portion of the cycle during which the con 

tact 470 is out of engagement with the contacts 
42, 44 is indicated by the line 660. The line 
662, extending from vertical line 632 to vertical 
line 6, is representative of the time of occur 
rence within the cycle, and the duration, of the 
closure of the contacts 464, 466 of the relay 462, 
resultant from withdrawal of the raised portion 
of the can 608 from the contact 64, which there 
upon engages the contact 66. 
The line 666, exending from vertical line 622 

to vertical line 634, is representative of the por 
tion of the time occupied by one cycle of the op 
eration of the master timer T, during which por 
tion a local controller operating in synchronism 
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with Said timer will have its contact 480 held in 
connection with its contact 482 by the raised por 
tion of its cam 386; the line 664, extending from 
vertical line 620 to vertical line 622, is represen 
tative of the portion of such cycle during which 
the contact 480 is permitted (by withdrawal of 
the raised portion of the cam 306) to engage the 
contact 44. 75 
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The line 668, which also extends from vertical 

line 620 to the vertical line 622, is representative 
of the portion of said cycle during which the full 
raised portion 308' of the cam 308 causes the 
contact 490 to engage the contact 492; and the 
line 670 is representative of the portion of said 
cycle during which said contact 490 is permitted 
to engage the contact 494, through presentation 
of the depressed portion 308' of said cam 308 
thereto. In the portion of such cycle represented 
by the space between the vertical lines 630 and 
620', the contact 490 is supported by the semi 
raised surface 308' in such a position that it does 
not engage either contact 492 or 494, and for 
this reason neither line 668 nor line 670 extends 
through this Space. 

Lines 664', 666', 668" and 670 are representa 
tive of lines 664, 666, 668 and 670, respectively, for 
a local controller which is operating at a Speed 
insufficient to maintain it in Synchronism, with 
the master timer; and the lines 664'', 666 '', 668' 
and 670' are correspondingly representative for 
a local controller which is operating at a Speed 
exceeding that which would maintain it in Syn 
chronism with the master timer. 

Results of relay and contact positionings just 
described, in view of the current paths estab 
lished therebetween as hereinbefore more fully 
explained, may be summarized as follows: 
A local controller Operating in Synchronism 

with the master timer will maintain continuous 
operation of its motor M, and its motors M2 
and M3 will not be energized. The continuous 
operation of the motor M will be effected for the 
reason that (as represented by the Synchronous 
inception of the lines 660' and 664 in Fig. 17) 
upon each occurrence of the resynchronizing 
period, the current path through the contact 484 
will be completed because the relay 468 is de 
energized whenever the cut-away portion 306 of 
the cam 306 is presented to its contact 480, and 
said contact 480 has thereupon moved into en 
gagement with said contact 484 and away from 
the contact 482. Furthermore, the non-energiza 
tion of the motors M2 and M3 will result from 
the positioning of the contact 490 (by the Semi 
raised portion 308 of the cam 308) out of en 
gagement with the contacts 492 and 494, 
throughout the time when relay 462 is energized 
by closure of the master timer contacts 64, 66, 
resultant from presentation of the cut-away por 
tion 608 of its associated cam 608. Such cyclic 
reationship is indicated by the absence of lines 
668 and 670 in the portion of the cycle occupied 
by the line 662, and by recurrence of the lines 
664 and 668 in relationship to vertical line 620 
identical with that of Such lines to the vertical 
line 62. 
A local controller Operating at a speed. Some 

what less (say not more than 20% slower) than 
that necessary for keeping it in Synchronism with 
the master timer T, will maintain continuous 
operation of its motor M and its motor M2 will 
not be energized. However, its motor M3 will be 
energized during a portion of the cycle for the 
purpose of revising the adjustment of the shaft 
30, and parts controlled thereby, in order that 
the speed of the motor M may be accelerated. 
The continuous operation of the motor M will be 
effected for the reason that whenever the cut 
away portion 306' of its associated cam 306 is 
presented to its contact 480, and said contact 
480 has thereupon moved into engagement with 
the contact 484 and away from the contact 482, 
the current path through the contact 484 will be 

2,183,157 
Completed because the relay 468 is at such time 
deenergized due to the contacts 6f O, 62 of the 
master timer being separated by withdrawal of 
the raised portion of the cam 606. This is rep 
resented by the line 664 which, starting at ver 
tical line 620 simultaneously with line 660", falls 
entirely within the portion of the cycle occupied 
by the latter line; and, in the recurrence of the 
line 664 to the right of the vertical line 620, 
although not having its inception simultaneously 
with that of the corresponding line 660, never 
theless falls entirely within that portion of the 
cycle which is represented by said line 660'. The 
non-energization of the motor M2 results from 
positioning of the contact 490 away from the con 
tact 492, throughout the energization of the relay 
462 caused by closure of master timer contacts 
64, 6, because the full raised portion 308' of 
the can 308 does not at that time engage said 
contact 490. Inasmuch, however, as the time re 
quired from the start of the cycle for the cam 308 
to carry its semi-raised portion 308' into engage 
ment with the contact 490 exceeds that intended 
therefor (as represented by line 670') to the ex 
tent which said line 670 projects to the right 
of the vertical line 630, the contact 490 is per 
mitted to remain in connection with the contact 
94 during a portion of the closure of the con 

tacts 46, 466 of relay 462, throughout which 
portion the motor M3 will act through the shaft 
320, the gears 36, 34 to so rotate the shaft 30 
as to cause acceleration of the motor M. Such 
accelerating action will be thereafter repeated, at 
the corresponding point in each succeeding cycle, 
until the Speed of the motor M has been so in 
creased as to cause the cycle of the local con 
troller mechanism operated thereby to catch l) 
with its intended relationship with the cycle of 
the master timer. It is evident that, in bringing 
about this result, the speed of the motor M will 
have been so increased that, once the cycle of the 
local controller has overtaken its intended rela 
tionship to the master timer, the speed of the 
notor Mf will exceed that which would maintain 
Such relationship. Action will therefore ensue, in 
a manner which will hereinafter be more fully explained, for suitably decreasing the speed of 
said motor Mt. 
The current path for energizing the motor M3, 

as just referred to, is as follows: 
From source conductor 822, through terminal 

730, conductor 820, contacts 464, 466 of relay 462, 
conductor 942, contacts 490, 494, conductor 948, 
motor M3, conductors 906, 904 and 842, through 
terminal 744 to source conductor 852. 
A local controller, operating at a speed greater 

than that necessary for keeping it in synchro 
nism with the master timer T, will have the op 
eration of its motor M suspended during a por 
tion of each cycle, and its motor M3 will not be 
energized. However, its motor M2 will be en 
ergized during a portion of the cycle for the pur 
pose of revising the adjustment of the shaft 30 
and the parts controlled thereby, in order that 
the Speed of the motor M may be retarded. The 
Suspension of the operation of the motor M. Will 
occur, when the cut-away portion 306 of its as 
sociated cam 306 is presented to its contact 488, 
and such contact has thereupon moved into en 
gagement with the contact 484 and away from 
the contact 482; because the current path 
through the contact 484 will then be interrupt 
ed at the relay 468, energization of which will be 
Sustained due to the contacts 60, 62 of the 
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master timer T remaining closed pending with 
drawal of the raised portion of the can 66. 
Upon deemergization of the relay 468, energi 

Zation of the motor Mf will be resumed, so that 
it will drive the mechanism operable thereby un 
til a corresponding stage is attained in the next 
Succeeding cycle. This is represented in Fig. 17 
by line 664', which is shown as starting at a 
point in the cycle corresponding with the termi 
nation of the line 666' and extending to the ver 
tical line 622. The portion of the line 664’ be 
tween its inception and the vertical line 620 rep 
resents that portion of the cycle of the master 
timer during which the motor Mf is deemergized, 
and that portion of said line 664' which extends 
between lines 620 and 622 represents that portion 
of said cycle during which the motor M is en 
ergized through the retracted positioning of the 
relay contact 40, as represented by line 660. 
The non-energization of the motor M3 results 
from positioning of the contact 490 away from 
contact 49 throughout the energization of the 
relay 462, as represented by the line 662. 
The energization of the motor M2 results from 

the closure of the contacts 490, 492 during a por 
tion of the energization of the relay 462, as 
indicated in Fig. 17 by the distance which the 
line 668' extends to the left of the vertical line 
634. Throughout such energization, said motor 
M2 will so rotate the shaft 30 as to cause re 
tardation of the motor M. Such retardation 
Will thereafter be repeated in the corresponding 
Stage of each Succeeding cycle until the speed of 
the motor M has been so decreased that such 
stage of the cycle of the local controller mech 
anism operated thereby assumes its intended 
relationship to the cycle of the master timer. It 
is evident that, in bringing about this result, the 
speed of the motor M will have been so de 
creased that, once the cycle of the local con 
troller has thus attained intended relationship 
with the master timer, the speed of said motor 
M will be insufficient to maintain such relation 
ship. Action will therefore ensue in a manner 
already fully described for suitably increasing 
the speed of motor M. 
The current path for energizing the motor 

M2 as just referred to is as follows: 
From source conductor 822, through terminal 

30, conductor 820, contacts 464, 466 of relay 4.62, 
conductor 942, contacts 490, 492, conductor 946, 
motor M2, conductors 906, 904 and 842, through 
terminal 744 to source conductor 852. 
Under ordinary operating conditions, the reg 

ulating actions which have just been described 
are not of extensive amplitude. If, however, a 
local controller has, by any means, gotten great 
ly out of step with the master timer, so that ex 
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tensive rotation of the shaft 30 occurs before 
an approximation of synchronism is attained, 
a so-called “hunting' action of the Speed con 
trolling mechanism of progressively decreasing 
amplitude will continue until an adjustment of 
the shaft 30 has been attained which will cause 
operation of the motor M at a Speed such that 
the cycle of the local controller will Substan 
tially coincide with that of the master timer. 
As hereinbefore referred to, traffic conditions 

along arterial highways have been found to 
vary in density characteristics at different times 
of the day. For example, during the greater 
part of a day it may be desirable to give trafic 
movements in one direction or the other along 
a main highway equal opportunity. Such an 

rangement is diagrammatically indicated by Fig.highWays. 

17 
18. On the other hand, there are certain por 
tions of the day during which the schedule of 
signal presentations should give predominance 
to traffic in one direction or the other, such, 
for example, as what are termed the "Residence 
to-business' or morning rush hour, the “Busi 
ness-to-residence” or afternoon rush hour, the 
"Residence-to-theatre'or early evening rushhour, 
and the "Theatre-to-residence' or late evening 
rush hour. Obviously, it is desirable to provide 
for most expeditious movement of traffic from 
suburban areas to a business center during the 
morning and early evening rush hours, as dia 
grammatically indicated by Fig. 19, and in the op 
posite direction during the afternoon and late 
evening rush hours, as indicated by Fig. 20. 

In utilizing local traffic controllers, such as 
those of Figs. 1, 2 and 3, along an arterial high 
way for obtaining results such as those just 
indicated, it is of course obvious that all of 
such controllers should be associated with a single 
master timer, or otherwise so arranged that the 
periods of deenergization of their relays 468, as 
represented by line 660 of Fig. 17, will initiate 
simultaneously. Furthermore, the cams on the 
shaft 30 of each controller should be so ad 
justed as to bring about the desired sequence as 
Well as the number of signal presentations at 
its aSSOciated interSection, and the number and 
positioning of the pins 280 in the wheel 94 (Fig. 
2) should be such as to correspond with the 
number and relative stopping positionings of the 
cams of shaft 30 for effecting presentation of 
the signals involving the diverse aspect groups. 
In order that differing schedules of signal pres 
entation shall be effected to correspond with the 
needs as to directional predominance of traffic 
density occurring during certain portions of the 
day, a Corresponding One or another of the dias 
at each controller should be rendered effective 
throughout respective ones of such day portions, 
and the key positionings in each dial should be 
arranged so as to cause the beginning and the 
ending of each aspect group of signal presen 
tations to occur in timed relationship suited for 
the characteristics of directional predominance 
expected to occur during the portions of the day 
When that dial is to be effective. Thus, for ex 
ample, during the morning and early evening 
rush hours, the dials FN of all of the controllers 
could be rendered effective; during the after 
noon and late evening rush hours, the dials FS 
of all of the controllers could be rendered effec 
tive, and during the remainder of the day the 
dials N of all of the controllers could be ren 
dered effective. 
To the end that each dial shall cause signal 

presentations such as will facilitate the type of 
"progressive' or “ripple' traffic movements in re 
spective directions suitable for the directional 
predominance of the traffic anticipated for the 
portions of the day when such dial is to be effec 
tive, the positioning. Of the keys in each dial of 
each controller should bear suitable relationship 
to the positioning of like keys in Corresponding 
dials of other controllers. 

Desired relationships of the positionings of 
the keys in the dials of the controllers, along 
main highway at the cross highways may be 
determined by the use of charts such as those of 
Figs. 18, 19 and 20. 
The following preliminary explanations will 

facilitate discussion of these charts. The bands 
S, S2, S3, S4 and S5 represent a series of Cross 

Portions X of each of the cross high 
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way bands are shaded to represent red, thus in 
dicating occasions when red "stop' signals are 
presented for main highway, accompanied by 
green "go' signals for cross highway. Short 
dash lines g and g in the cross highway bands 
are representative of occasions during which a 
fashing green signal is presented respectively to 
in and 'out' bound traffic on main highway. 
The spaces between the cross highway bands are 
representative of distance, and the spaces be 
tween the light horizontal lines extending across 
these charts are representative of time intervals 
(say ten seconds from line to line). The heavy 
vertical dashes 660 at the left of these charts 
are representative of periods of deemergization of 
the relays 468 of the local controllers, the lower 
end of each of Said dashes being representative 
of the inception of the period represented there 
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by, and therefore corresponds to the ends of the 
lines 660' of Fig. 17 at vertical lines 620 and 
620. It will be seen that, because of the dis 
tances between cross highways and the arrange 
ment and durations of aspect groups selected 
for presentation thereat, continuous movement 
of traffic along main highway is permitted upon 
occasions the time of occurrence and duration of 
which are indicated in Fig. 18 by the band B 
for 'in' bound traffic and the band B2 for 'out' 
bound traffic; such traffic movement opportuni 
ties being similarly indicated by the bands B 
and B2 of Fig. 19 and B’’ and B2’ of Fig. 20. 
In the interest of clearneSS, representations of 
incidental signal displays Such as amber, right 
turn arrows, left turn arrows and pedestrian 
arrows have been omitted from the charts; how 
ever, it will be obvious that, those cams herein 
before designated as the ones for effecting such 
displays may be so adjusted as to bring about the 
display of Such signals in proper Sequence; that 
proper keys may be positioned in the dials and 
that pins 280 may be positioned in the wheel 94 
to cause the display of aspect groups involving 
Such signal presentations in the manner most 
expeditious for, corresponding traffic movements. 
From the foregoing it will be observed that the 

time of occurrence and extent of opportunities 
for movement of main highway traffic, as well 
as the speed at which Such movements can oc 
Cur, are dependent upon proper selections as to 
Sequence of presentation of signals as well as 
times of OCCurrence and durations of aspect 
groups of the signals at the various cross high 
Ways, giving due consideration to the distances 
between Such highways and to the purpose of 
making provision for any anticipated directional 
predominance of traffic movements. 

Referring now to Fig. 18, it will be observed 
that the bands B and B2 provide for a constant 
Speed movement of traffic along main highway 
in either direction within a time period of nearly 
30 seconds; Such speed enabling a vehicle to move 
from the entry of the interSection of cross high 
way S to the entry of the intersection of cross 
highway S5, or vice versa, within about 160 
Seconds. 
With the foregoing explanations in mind, it 

- will be seen that, in order to obtain the results 
indicated by Fig. 18, the positioning of keys in 
the dials N of the controllers associated with 
cross highways St and S4 (the effectiveness of 
which dials are assumed to be indicated by this 
chart) should each be as follows: 
Assuming, for convenience, that the zero posi 

tioning of indicia dial 202 of assembly N with 
relation to the reference pointer 23 on the front 
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plate 232 (Fig. 1) is representative of cycle in 
ception, a key 256 should be placed in the 0% 
slot, a key 25 in the 8% slot, another such key 
in the 38% slot, a key 252 in the 40% slot, a key 
250 in the 70% slot, and a key 254 in the 71%, slot. 

In addition to keys just referred to, a key 24 
should be placed in Some slot representative of 
a signal presentation which could be best pro 
longed, should prolongation be necessary for the 
purpose of bringing the cams of the signal cir 
cuit controlling mechanism CM (Fig. 1) into step 
with the timer dial mechanism DM, after they 
had been subjected to manual actuation. Under 
most circumstances, some point between signal 
presentations X, Xseems preferable, as this would 
permit continued movement of main highway 
traffic throughout any such period. Thus, the 
key might well be placed in some slot between 
40% and the end of the cycle. 

Keys 25 in slots representative of the term 
nations of the first 8% and 38%, respectively, of 
the cycle, are for causing presentation of the red 
'stop' signal X for main highway (which is 
accompanied by the green "go' signal for cross 
highway) to start at about eight seconds from the 
Cycle inception and to end about 38 seconds from 
the cycle inception. 

Keys 252 and 254 positioned in the 40% and 
71% slots are for respectively causing the ter 
mination and resumption of the flashing green 
Signal g for 'in' bound main highway trafic. 

Key 250 positioned in the 70% slot is for caus 
ing the termination of the fashing green signal 
g' for "out" bound main highway trafic, while 
key 256, placed in the 0% slot (which may like 
wise be considered as the 100% slot) is for caus 
ing the resumption of such signals. 
With keys positioned as thus far described, 

each revolution of the dials and cams effects one 
complete cycle of aspect group presentations, dur 
ing which supervising, synchronizing and speed 
adjusting activities will occur when needed, as 
hereinbefore more fully explained. 
From the foregoing it will be observed that, 

under these assumed conditions, the main high 
Way red "stop' signal X (Fig. 18) will be dis 
played for about 3G seconds and the green or 
'go' signals of one form or another will be dis 
played for about 70 seconds. Furthermore, dur 
ing display of the main highway "go' signals 
there will be two periods each having a duration 
of Somewhat less than 30 seconds, wherein steady 
green "go' signals will be respectively presented 
to each direction of main highway traffic. These 
periods combine with like periods effected by the 
key positionings of the controllers at the cross 
highways S2, S3 and S5 to establish the time 
durations of the bands B and B2. 

In the dials N of the controllers at cross high 
Ways S2 and S5 (Fig. 18) the keys 252 and 25 
for terminating and resuming the flashing green 
signals g should be positioned in approximately 
the 72% and 0% (or 100%) slots, respectively, 
and the keys 25 and 256 for controlling the 
flashing green signals g’ should be correspond 
ingly positioned in the 40% and 73% slots. 
Otherwise the key positionings at these control 
lers should be substantially the same as those 
described for the controller of cross highway S. 
As indicated by the chart of Fig. 18, the posi 

tionings of the keys in the dial N of the co 
troller at Cross highway S3 should, in many re 
Spects, be unlike the positionings of the keys at 
the other cross highways, in that, at cross high 
Way S3 the "stop' signal X and the "go' signals 
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g, g’ should occur much later in each cycle, in 
order that they shall bear suitable timed rela 
tionship to the signal presentations at the other 
cross highways, and thus facilitate a continuous 
movement of traffic along main highway. Fur 
thermore, inasmuch as the times of occurrence 
within the cycle as well as the durations of the 
various signals represented on the chart for cross 
highway S3 correspond to those which have been 
hereinbefore described in connection with the 
operation of a single controller embodying this 
invention, the various key positionings for the 
"go" and "stop' signals, as well as for effecting 
other previously described aspect group signal 
presentations, will be assumed to be as follows: 
For the purpose of effecting the signal presen 

tations comprising aspect Groups I, V, W, X, 
X, XI and XI, keys 258 should be placed in the 
0%, 61%, 64%, 67%, 86%, 94% and 97% slots. 
For the purpose of effecting the signal presen 
tations comprising aspect Groups II, II, V and 
W, keys 250, 252,256 and 254 should be placed in 
the 8%, 10%, 32% and 37% slots, respectively. 
For supervising in accordance with preceding ex 
planations, and for effecting presentation of the 
signals Comprising aspect Group VI, key 24 
should be placed in the 42% slot. 
With the foregoing arrangement, the signals 

of aspect Group II will be presented for a period 
of approximately tWO Seconds (assuming opera 
tion of the controller on a basis of a 100 second 
cycle), those of Groups VII, VIII, IX and XI 
for 3 seconds, those of Groups IV and W for 5 
Seconds, those of Groups I and X for 8 seconds, 
those of Groups VI and IX for 19 seconds and 
those of Group III for 22 seconds. 
As a result of key positionings in conformity 

with the chart of Fig. 18, 'in' bound trafic, if 
moving in suitable time relation to the signaling 
aspects, may traverse the intersections along 
band B from cross highway S to cross highway 
S5 without encountering a red or "stop' signal. 
This is also true of 'out' bound trafic moving 
within the limits of band B2. Furthermore, 
should such traffic movements be slower or faster 
than intended, they would encounter a flashing 
signal at One or more of the intersections and 
be Warned that proper speed should be regained 
by acceleration or deceleration as already de 
Scribed. 

Referring now to the chart of Fig. 19, it will 
be noted that certain of the green or "go' periods 
have been expanded with relation to the corre 
sponding periods of Fig. 18, others of such periods 
have been contracted and still others have been 
“shifted' or moved to occupy a position either 
earlier or later in the cycle relative to the point 
of cycle inception. Such expansion, contraction 
and shifting of green "go' periods are arranged 
for the purpose of permitting an increase in the 
time duration of the "in' bound band and are 
accomplished, in a manner hereinafter more fully 
explained, by placing the dial FN of each con 
troller in condition to exclusively control, by its 
keys, the signal aspect presentations associated 
therewith. 
Thus, for example, dial N of the controller at 

cross highway S will cause a signal presentation 
as indicated in Fig. 8 while dial FN of the same 
controller will cause a signal presentation such 
as indicated in Fig. 19. 
The key positionings for the controller at cross 

highway S. (Fig. 19) should be substantially as 
follows: 
Key 254 should be placed in the 0% slot, keys 

19 
28 in the and 40% slots, key 252 in the 43% 
slot, key 2 in the 73% slot, key 256 in the 88% 
slot, and, as described in connection with the dia. 
assembly N of the controller at cross highway S. 
(Fig. 18), a key 24 should be placed in some slot 
representative of a signal presentation which 
may best be prolonged. 
As indicated by the foregoing, the greatest 

difference in key positionings between the dial 
assemblies N and FN of the controller associated 
with cross highway S occurs as to the keys 254 
and 256 which, in dial assembly FN, are so posi 
tioned as to greatly increase the width of the 
"in' bound band which is representative of time 
duration, and to correspondingly decrease such 
width of the "out” bound band, thus forming the 
bands B, B2, respectively. 
As the keys of the controllers situated at cross 

highways S2, S3, S4 and S5 are positioned in 
their respective dial assemblies for correspond 
ingly providing for the bands B and B2, it 
will be obvious that heavy “in” bound traffic may 
move through the intersections from cross high 
way S to cross highway S5 at a constant prede 
termined speed and in much greater volume than 
would be permitted pursuant to the chart of Fig. 
18 without encountering a red "stop' signal 
while, correspondingly, light 'out' bound trafic 
will be restricted, for such "non-stop' movement, 
to a comparatively light volume, as represented 
by the narrow band B2. 
The positionings of the keys, in dials such as 

FS, for accomplishing the signal presentations 
indicated by the chart of Fig. 20, Will be obvious, 
from the foregoing, to those skilled in the art - 
further detailed description thereof will there 
fore be onited. 
that the width of the bands Bl' and B2'' permit 
"non-stop' movement of "out' bound and 'in'' 
bound traffic in approximately the same propor 
tion as permitted for 'in' and "Out' bound trafic, 
respectively, in Fig. 19. 
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it should be noted, however, 

The various dials of an associated group of 
local controllers may be selectively rendered ef 
fective as follows: 
Assuming that, as indicated in Fig. 3, the relays 

4 and 43. are deemergized, the relay 450 will 
be rendered responsive to closures of contacts 
530,528 of assembly N, relay 456 will be rendered 
responsive to closures of contacts 532, 528’’, 
and the current supply for motor M4 will be 
rendered dependent upon contacts 538', 540, 
536, 538', 538 and 534 of said dial assembly. 
The Current path rendered effective for ener 
gization of relay 45, upon closure of contacts 
530, 528, extends from source conductor 822 
(Fig. 2), through terminal 30 to bar 04, as pre 
viously described, thence through bar 04, con 
ductor 94, terminal 8, conductor 792 (Fig. 3), 
conductor 894, contacts 432, 444 of relay 430, 
conductor 96, contacts 42, 424 of relay 40, 
conductor 922, contact member 528, contacts 
528, 53 of dial assembly N, conductor 924, con 
tacts 425, 44 of relay 4, conductor 98, con 
tacts 446, 434 of relay 43, conductor 938, wind 
ing of relay 45, conductors 902 and 842, ter 
minal 4 (Fig. 2) to other source conductor 852. 
The current path rendered effective for the ener 
gization of relay 456, upon closure of contacts 
528, 532, extends from source conductor 822, 
through Sane path as just described to and in 
cluding contact member 528, thence through 
contacts 52', 532, conductor 926, contacts 428, 
4f6 of relay 4, conductor 920, contacts 448, 436 
of relay 43D, conductor 940, winding of relay 456, 
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to conductor S2, and thence through same path 
as that for relay 45 to other source conductor 

2. 
Inasmuch as the manner of control of the 

operating current path for the motor M4, by the 
contacts provided therefor in this dial assembly 
has been hereinbefore described in detail, such 
description will not be here repeated. 
From the foregoing it will be evident that so 

long as the relays 4D and 43 remain deener 
gized, the relays 45 and 456, and the motor M, 
will be exclusively responsive to the contacts as 
sociated with dial assembly N. 

Should it be desired to terminate such respon 
siveness, and to substitute therefor responsive 
ness to dial FN, the switch 02-24 should be 
closed (Fig. 16), thereby establishing an ener 
gizing current path for relay 4, as follows: 
From source conductor G (Fig. 16) through 

terminal 984, bus conductor 30, conductor 844 
(Fig. 2), terminal 738, conductor 836 (Fig. 3), 
conductor 898, winding of relay 4, conductor 
34 (Fig. 2), terminal 736, conductor 28 (Fig. 
16), bus conductor 840, terminal 994, conductor 

28, switch arm e24 and switch point (02 to 
the other source conductor 2. 
The resultant energization of relay 40 will 

cause its contacts 42, 44, 6 to move away 
from its back contacts 424, 426, 28 and into en 
gagement with its front contacts 4, 42,422, re 
spectively; thereupon, relay 45 will be rendered 
responsive to closures of contacts 53, 528 of 
assembly FN, relay 456 will be rendered respon 
sive to closures of contacts 532', 52', and the 
current supply for the motor M will be rendered 
dependent upon contacts 538', 540, 536', 538', 
538 and 534’ of said dial assembly. 
The current paths thus rendered effective for 

energization of relays 450 and 456 and for oper 
atting the motor M4 are the same as those ren 
dered effective prior to energization of the relay 
4, to and including contacts 42, 44 and 46 
of said relay. From relay contact 42, a current 
path is provided through the associated contact 
48 and conductor 98 to contact member 538 of 
dial assembly FN, and a branching path from 
conductor 908, through conductor 94 to contact 
member 528 of said assembly. From relay Con 
tact 44, a current path is provided through 
contact 42 and conductor 9 to contact member 
53), and from relay contact 45 through contact 
422 and conductor 92 to contact member 532 of 
said assembly. The remaining ones of the con 
tacts associated with dial assembly FN are ar 
ranged for controlling the operating current path 
for the motor M, as heretofore more fully de 
scribed. 
From the foregoing it will be seen that energi 

Eation of the relay 4f), during deemergization of 
relay 43D, renders the relays 45 and 456, as well 
as the motor M, exclusively responsive to the 
contacts associated with the dial assembly FN. 
Should it be desired to render said relays and 

motor exclusively responsive to dial assembly FS, 
the switch 8-022 should be closed (Fig. 16). 
Such closure of the switch - 22 estab 

lishes an energizing current path for relay 430 
from source conductor (Fig. 16) through 
termina 984, bus conductor 3D, conductor 84 
(Fig. 2), terminal T38, conductor 36 (Fig. 3), 
conductor 90, winding of relay 43, conductor 
882 (Fig. 2), terminal T34, conductor 826 (Fig. 
16), bus conductor 38, terminal 992, conductor 
f25, switch arm 22 and switch point to 
the other source conductor 2. 
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The resultant energization of relay 43 will 

cause its contacts 432, 44, 436 to move away 
from its back contacts 444, 44t, 448 and into en 
gagement with its front contacts 438, 440, 442. 

Positioning of the contacts of relay 43, 
throughout energization thereof, will subject the 
relays 45 and 456, and the motor M4, to control 
by the contacts associated with the dial assem 
by FS, in a manner corresponding to that in 
Which they were rendered responsive to similar 
contacts of dial assembly FN, through energiza 
tion of relay 40, as previously described. 
When it is desired to terminate responsive 

ness to dial assembly FS, the switch Of 8-022 
should be moved to its open position. If it is 
desired that, at such time, responsiveness to the 
dial assembly N shall be rendered effective, the 
switch 020-024 should also be open. 
Should any transfer of responsiveness be made 

from one dial to another, at a time when the po 
sitioning of the cams which had been estab 
lished by the discontinued dial is not the same 
as that then intended for the dial rendered ef 
fective; the cans will thereafter be moved to one 
after another of their various stopping positions 
responsive to the action of the impulse keys 258 
in the dial then effective, until the motor M4 has 
been brought to rest to await a supervising im 
pulse, as previously explained. It may thus hap 
pen that the timing of signal presentations from 
the start of the effectiveness of a dial assembly 
to the occurrence of such supervising impulse 
may deviate from those intended; however, the 
cams will be operated in intended relationship to 
the newly effective dial assembly after the motor 
M4 therefore has so awaited a supervising im 
pulse. 
Although the dials of assemblies FS, FN and 

N rotate continuously, so that their respectively 
asSociated Sets of contacts are moved by the keys 
secured therein, irrespective of which set of con 
tacts may, at any time, be effective-such actu 
ation of contacts at a time when they should be 
ineffective Will not bring about nintended re 
suits, for the reason that the relays 40 and 430 
are each equipped with three sets of contacts, 
to the end that the current paths of contact 
members 528, 530 and 532 associated with any 
given dial assembly may be independently iso 
lated; and, not only are contact members 53 of 
inactive dials correspondingly isolated but, 
through the presence of the finger ends 506', the 
contacts 538' are invariably moved away from 
their cooperating contacts 540' before the contact 
538 of the associated dial is engaged by contact 
534, thus avoiding any opportunities for feed 
back which might otherwise be presented. 

If it is desired to automatically transfer re 
sponsiveness between dials of the associated local 
controllers, as just described, so that it will be 
unnecessary to manually operate the switches 
efe-1022 and 1020-1024, suitable time switch 
mechanism may be employed. 
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A mechanism shown by Fig. 21 is particularly 
adapted for rendering selectively effective, at 
suitable occasions, signal presentations pursuant 
to the schedule contemplated by the various dials 
of the local controllers, and comprises parts 
which may be manufactured interchangeably 
with and which are subject to utilization substan 
tially identical to parts of the dial assembly of 
Fig. 4. 
The dial 20' has a suitable number of slots 

formed therein, so that the effectiveness of the 
various dials of local controllers may be initiated 
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and terminated at suitable times; ninety-six slots 
being a convenient number for such purpose. 
Approximately one-half of the periphery of this 
dial is representative of daylight hours and the 
remainder is representative of night hours, as 
marked thereon. m 

In the interests of clearness and convenience 
of illustration, a key 250' is shown in the slot 
representative of 7:30 a.m. for depressing the 
end 508 so as to remove the shoulder 508’’ 
from the path of the pin 550 and thereby permit 
closure of contacts 530, 1528, to cause energiza 
tion of relay 40, as if switch 020 024 had been 
manually closed, and key 256' is shown in the 
slot representative of 3:00 p.m. for lifting end 
SDO to cause deemergization of said relay by lift 

ing the contact member 530 to a position where 
the pin 550 will be reengaged by the shoulder 
58' and thereby supported in an elevated posi 

tion so that contact 530 will be held out of en 
gagement with contact 528. Under practical 
working conditions, it would probably be deemed 
desirable to place key 256' in a slot nearer to key 
250' as, for example, in the slot representative of 
10:00 a.m.; however, if So shown in these draw 
ings, it would be difficult to clearly indicate the 
outline of this key. 
The key 252 is shown in the slot representative 

of 4:30 p.m. and serves to depress the end 50 
to effect disengagement of the shoulder 50' 
from the pin 552, in order that contact 532 
may move into engagement with the contact 
528' to cause energization of relay 430, as if 

switch 08-022 had been manually closed; and 
key 254 is shown in the slot representative of 
6:00 p.m., for engaging end 502 to effect sepa 
ration of contact 532' from contact 528' and to 
carry pin 522 to a position where it will be sup 
ported by shoulder 50'. 
The dial 200' is rotated once during each 

twenty-four hours, as by the time clock motor TC, 
acting through the gears 960, 962 and the shaft 
204''. m 

From the foregoing it will be seen that, with the 
construction and arrangement of parts hereinbe 
fore assumed, (the switches (20-024 and 
08-022 standing open) the time Switch of Fig. 

21 will render effective the dial assemblies of local 
controllers associated therewith upon occasions 
as follows: assemblies FN for 'in' bound trafic 
predominance (Fig. 19) between 7:30 a. m. and 
3:00 p.m., assemblies FS for 'out' bound traf 
fic predominance (Fig. 20) between 4:30 p.m. 
and 6:00 p.m., and assemblies N for occasions 
lacking directional predominance (Fig. 18) at all 
other times. 

It is obvious that other conditions of direc 
tional traffic predominance may be correspond 
ingly provided for, by inserting other keys of 
respectively corresponding contours at other 
points in the dia. 

If desired, the automatic time switch of Fig. 21 
may be rendered ineffective by opening manual 
Switch 002' shown therein; and while said 
Switch stands open, the switches 020-024 and 
f08-022 may be manually operated. 

If it is desired to lengthen or shorten the cycle 
time of the associated controllers, this may be 
done by varying the resistance OO (Fig. 16), 
Whereupon the Speed of the motor MI6 will be cor 
respondingly altered, with resultant revision of 
the positionings of the speed regulating shading 
coils 290 of the motors Mt of all local con 

2. 
trollers, in a manner hereinbefore more fully ex 
plained. 

the normal schedules of signal presentation at 
any local controller may be suspended, if at any 
time desired, and manual actuation of the signal 
aspect controlling cams thereat may be accom 
plished, as, for example, during some exceptional 
or abnormal traffic condition. In such an event, 
a traffic officer or other responsible person may 
place the manual control handle 360 (Fig. 2) on 
the shaft 352, and thereby rotate, in the usual 
direction and at will, the cams assembled on 
shaft 30. 
When the manual control handle 36 is thus ap 

plied to the shaft 352, the cam surface 366 formed 
On said handle will act through the insulating rod 
368 to bring the contact springs 32, 34 and 376 
into engagement with one another and, at the 
Same time, to move the contact spring 380 away 
from contact spring 38. Such separation of con 

y 

tact spring 380 from spring 378 interrupts the cur 
rent supply for motor M4, so that it will not be 
electrically driven while the handle 360 is being 
used for the manual actuation of the cams. 

Because of the connection established between 
the contact springs 372, 374 and 376, provision 
is made for establishment of current paths for 
aSSuring avoidance of flashing of the main high 
Way green lamps G, G, irrespective of possible 
reoccurring action of dial keys which would, un 
der normal operation, cause fashing of these sig 
nal lamps. Thus, during engagement of the con 
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tact arms Ge, 62 with their associated contacts 
08, 0, the main highway green lamps G, G' 

Will be continuously lighted, through a current 
path from source conductor 822 (Fig. 2), to and 
through bar 04, as previously described, thence 

35 

through conductor 794 to spring 374, thence 
through two alternative paths, one of which in 
cludes contact spring 372, conductor T60, contact 
08, arm 60, conductor 774, terminal T16, con 

; ductor 86 (Fig. 14), main highway green lamp 
G', and conductor 854; and the other of said al 
ternative paths from contact 34, includes con 
tact 376, conductor 754, conductor T52, contact 
f07, arm f62, conductor TT2, terminal T4, con 
ductor 78 (Fig. 14), and main highway green 
lamp G, thence joining the first named one of 
said alternative current paths and continuing 
through terminal 4 (Fig. 2) to source conduc 
tor 852. 

During actuation of the cams assembled on 
shaft 30, the ratchet wheel 96 and its co-acting 
pawl 358 prevent inadvertent rotation in reverse 
direction, and the notched wheel 362, with its 
slugs 363 and cooperating locating spring 364, 
assists the user in stopping rotation of the cams 
in desired positions. 
From the foregoing it will be evident that man 

ually effected positionings of the can shaft 30 
will result in signal presentations corresponding 
to those resultant from like positionings effected 
by the motor M, except that, during manual ac 
tuation, there will be no fashing green signal 
presentations, and, although the aspect groups 
will be presented in the same sequential order as 
during motor operation, the duration of each 
presentation will be in accordance with the wishes. 
of the operator. 
Throughout manual control, the motor M con 

tinues to drive its associated dials, subject to 
speed control and re-synchronizing from the 
master timer, and the relays 40 and 430 are sub 
ject to such actuation as would transfer respon 
siveness from one to another of said dials. When 
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the handle 360 is withdrawn from the shaft 352, 
the contact springs 372, 374 and 376 move out of 
engagement with One another, and the contact 
spring 380 moves into engagement with the con 
tact spring 378. 
The connection thus established between con 

tact springs 38 and 380 makes possible restora 
tion of current supply for motor M4, pursuant to 
routine operation of the controller mechanism; 

0 and the separation of contact springs 372, 374 
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and 37.6 makes possible the subjection of main 
highway green lamps G, G' to the flasher mecha 
nism operable by motor M5. 
From the foregoing it will be seen that when 

the handle 360 has been withdrawn from the 
shaft 352, if the contacts 94-94' associated 
with wheel 94 are closed, the motor M4 will im 
mediately start, and the same will be true if the 
relay 382 is then energized. Thereafter, the op 
eration of the parts will continue as hereinbefore 
more fully described; the operation of the motor 
M4 being interrupted for a suitable period, if 
necessary, in order to bring the positionings of 
the cams on shaft 30 in the intended relation 
ship to the then effective dial. 
The foregoing descriptions have been, for the 

most part, based upon the assumption that mech 
anism such as that of Fig. 1 is to be utilized in 
conjunction with a master timer Such as the 
timer T of Fig. 16; however, controllers con 
structed in accordance with this invention may 
be placed in service without providing any con 
nection therefrom with a master timer, as when 
installed at an isolated intersection or location 
so remotely situated with reference to other in 
tersections or points needing traffic control as to 
in no way require master timer Supervision. In 
any such case, switches corresponding to switches 
Of 8-022 and 020-24 of Fig. 16, or an auto 

matic time switch such as that of Fig. 21, may be 
suitably associated with each such local Con 
troller. 

Furthermore, controllers constructed in ac 
cordance with this invention, as hereinbefore 
more fully described, will maintain efficient op 
eration even in the event of discontinuance of a 
previously effective resynchronizing or other con 
nection with a master timer. Thus, should the 
'..conductors leading from the local controller of 
Figs. 1, 2 and 3 to its associated master timer T 
(Fig. 16) be in any wise ruptured, or should the 
current supply for such master timer be inter 
rupted, such controller would continue to cause 
the display of its associated traffic signals in ac 
cordance with the positionings of the keys in its 
dial assembly N, and subject to the speed ad 
justment for motor Mf effective at the time of 
such interruption; and, upon resumption of such 
connections and/or of the current supply for the 
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master timer, such local controller will be caused 
to respond to the one of its dials which should 
then be effective and will be brought into desired 
operative relationship with the master timer, as 
hereinbefore more fully explained. 

In other words, if a local controller mecha 
nism CMI gets out of intended relationship with 
the master timer because of its being subjected 
to manual actuation, because of interruption of 
connecting conductors, because of failure of cur 
rent supply from the master timer, or otherwise, 
it will not, after restoration of normal conditions, 
remain out of step with its own then effective 
dial mechanism DM more than the time required 
for one revolution of its cam shaft 30, nor re 
main appreciably out of step with the master 
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timer for much more than one revolution of its 
dials. 

For example, assuming that all of the conduc 
tors 824, 826, 828, 844, 846 and 848 (Fig. 2) are 
disconnected from the master timer T of Fig. 
16,-the electromagnet 6 (Fig. 2) will then 
immediately become deenergized, and the re 
sultant retraction of its armature will effect sepa 
ration of contact arm 64 from contact bar 04. 
Such contact separation does not, however, ap 
preciably disturb the current flow from source 
conductor 822 (Fig. 2) to the contact bar 04, 
for the reason that, disconnecting the master 
timer conductors also assures deenergization of 
the relay 468 (Fig. 3) so that a path is pro 
vided for continuing the supply of energy to the 
various signal lamps through the respective con 
tact arms, as previously described, from con 
ductor 822 (Fig. 2) to terminal T30, thence 
through conductor 820 (Fig. 3), movable contact 
470 associated with relay 468, stationary contact 
472, conductors 896 and 792, terminal 78 (Fig. 
2) and conductor 794 to contact bar 04. 

Since all of the conductors leading to the mas 
ter timer T are, in this instance, disconnected; 
the relay 468 (Fig. 3) will become and at all 
times will remain deenergized thereby maintain 
ing a path for current to bar 04 (Fig. 2). 
During operation of the controller of Fig. 1, 

as an independent unit, its speed of operation, 
and therefore the extent and duration of the dis 
play of signal aspects, is determined by the speed 
of Operation of the motor M (Fig. 3) as governed 
by the positioning of the coil 290'. Desired po 
sitioning of the coil 290' may, as previously 
stated, be accomplished by manually adjusting 
the knob. 32. 
Although the foregoing description has been 

particularly directed to an arbitrarily selected 
application thereof, this invention is suited for 
many other applications, with and without modi 
fication of number, form and/or arrangement of 
parts, as will be readily understood by those 
skilled in this art. Thus, by merely re-arrang 
ing certain Connections and providing minor 
modification of certain parts of the mechanism, 
Systems comprising parts like those hereinbefore 
described in detail may be suited to distinctly 
differing operative requirements. 
An example of such a re-arrangement is indi 

cated in Fig. 22, whereby, at certain times of 
the day, signal presentations are made which 
permit both right and left-hand turns, while, at 
other times, left-hand turns are not permitted. 
In the interests of clearness of presentation 

and simplicity, only such parts and connections 
are indicated in Fig. 22 as are needful to facili 
tate comprehension of the respects in which the 
application there shown differs from those here 
in before described and referred to; and the en 
Suing description will be correspondingly re 
stricted. 

In Fig. 22, the shaft 30, together with the 
parts moving therewith and operable responsive 
thereto, are assumed to be identical with parts 
identified by like reference characters as shown 
in the other drawings and hereinbefore referred 
to in greater detail. 

It is further assumed that the shaft 30 of 
this view is in operative relationship with other 
parts, including a driving motor M4, such as 
indicated by Fig. 2. Correspondingly, the dial 
N of Fig. 22 is assumed to be associated with one 
or more additional dials, as may be required, to 
gether with operating and controlling mechanism 75 
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therefor, and each equipped with suitably placed 
keys and cooperating contacts, together with fa 
cilities whereby the signal presentation control 
ling mechanism, as typified by the representation 
of shaft fo and its associated parts, will be ren 
dered responsive to the contacts associated with 
one or another of the dials in a manner such, for 
example, as that indicated in Fig. 3 and here 
in before more fully described. 
The relay 450 is provided with a back contact 

454 in addition to its front contact 454, and the 
relay 456 is provided with a back contact 460 
in addition to its front contact 460. 

Signal lamps are provided at the intersection 
of the highways such as those indicated by Fig. 
14, and are identified by corresponding refer 
ence characters and symbols; and, in addition 
thereto, there is a lantern I having translucent 
faces presented to approaching traffic from each 
direction along each of the highways and bear 
ing the legend "No left turn", each of which leg 

30 
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endis is rendered visible only incidental to light 
ing of its associated lamp. 
The interior of the lantern I is divided into 

four compartments, as by the partitions 050; 
lamps LM, LM being provided in the compart 
ments associated with the faces presented to main 
highway, the lamps L.C, LC being correspondingly 
associated with the faces presented to croSS high 
Way. 
Conductors are indicated in Fig. 22, differing 

from those hereinbefore described, as follows: 
conductor TT 8' connects terminal 08 with a ter 
minal of each of the right turn lamps 588, 590, 
596, 598. Conductor 88 connects terminal 78 
to the movable contacts 452, 458 of relays 450 
and 456, respectively. Conductor 854 connects 
conductor 854 to one terminal of each of the 
lamps LM, LM, LC, L.C. Conductor 922 forms 
part of a current path from contact member 528, 

- which path is extended from said conductor, as 
indicated by a dotted line representative of the 
various contacts of relays 40 and 430 shown in 
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Fig. 3, and conductor 894 continues such path to 
terminal 78. Conductors 924 and 938' corre 
spondingly connect contact member 530 with one 
terminal of the winding of relay 450. Conductor 
926 forms part of a current path from contact 
member 532, which path is correspondingly ex 
tended therefrom through conductor 940 to one 
terminal of the winding of relay 456. Conductor 
052 connects terminal 704 with one terminal of 

each of the cross highway left turn lamps 592,594. 
Conductor 054 connects terminal O2 with One 
terminal of each of the main highway left turn 
lamps 584, 586. Conductor iO56 connects the 
terminal of the winding of relay 450 to which 
conductor 938 is also connected, to contact 
spring 376; and conductor 058 connects the ter 
minal of the winding of relay 456 to which con 
ductor 940 is also connected, to the contact 
spring 372. Conductor 1060 connects the back 
contact 454 of relay 450 to the terminal 066, 
and conductor 062 connects the back contact 
460 of relay 456 with terminal 1064. Conductor 
O68 connects terminal 064 with the remain 

ing terminals of the lamps LM, LM, and con 
ductor OTO connects the terminal 066 with the 
remaining terminals of the lamps L.C, LC. Other 
conductors shown in Fig. 22 correspond with 
those identified by like reference characters in 
Figs. 2, 3 and 14. 
The operation of a system such as that indi 

cated by Fig. 22, insofar as same differs from that 
hereinbefore described, is as follows: 

23 
Assuming that the manta handle is not 

in use and that the dial to which the system is 
at the time responsive has not caused energiza 
tion of either relay 450 or relay 456, the rotation 
of the shaft will cause presentation of sig 
naling aspects in the order established by the 
setting of the cams upon said shaft and upon 
occasions as determined by the positionings of 
the keys in the then effective dial 200, all as here 
inbefore more fully explained. However, the 
lamps in the lantern I, will be lighted, and the 
left turn lamps 54, 586, 592, 594 Will not be 
lighted at the point in the cycle at which provi 

O. 

sion for lighting thereof may have been estab 
ed through the setting of the cams on shaft 

Such lighting of the lamps M, LM is effected 
through a current path from source conductor 
822, through terminal 730, conductor 808, con 
tact arm 64, bar 04, conductor T94, terminal 

8, conductor 88, movable contact 458 and 
back contact 460 of the relay 456, conductor 
062, terminal 64, conductor foss, lamps LM, 
LM in parallel, conductors 854 and 854, and 
terminal 44 to other source conductor 852. 
Such lighting of the lamps L.C, LC is effected 

through a current path from the source conduc 
tor 822, through the path just described to and 
through conductor 88, thence through mov 
able contact 452 and back contact 454 of relay 
450, through conductor O60, terminal. O66, con 
ductor f00, and the lamps L.C, IC in parallel, to 
conductor 854, and thence through the path just 
described to the other Source conductor 852, 
From the foregoing it will be apparent that, so 

long as the relays 450 and 56 remain deener 
gized, the signal presentations will be such as to 
provide for all of the traffic movements herein 
before described in detail in connection with 
Figs. 1, 2, 3 and 14, except that left turn lamps 
will not be lighted and the green lamps will be 
continuously lighted throughout extinguishments 
of the red lamps respectively associated there 
with. Furthermore, throughout each cycle, the 
drivers of vehicles approaching the intersection 
on both highways will be warned that they are 
not, at this time, permitted to make left turns, 
and most expeditious movement of traffic for 
Occasions such as are usually termed "rush 
hours' is thus assured. 
Although, at a given intersection, it may be 

desirable to prohibit all left turns during cer 
tain portions of the day, it is likely to be found 
that left turns are not unduly objectionable in 
sofar as traffic entering the intersection from 
cross highway is concerned during certain other 
portions of the day; and, furthermore, that there 
are still other portions of the day throughout 
which left turns of all traffic entering the inter 
section may be properly permitted. In still other 
instances, it may be found that there are por 
tions of the day during which left turns should be 
permitted from main highway although none 
are permitted from cross highway. 
In order to condition the system so as to cause 

signal presentations permitting left turns from 
cross highway during the effectiveness of a given 
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one of the dial assemblies, the contacts 528, 530' . 
associated with such assembly should be closed. 
In order to cause signal presentations parmitting 
main highway left turns the contacts 528’’, 532 
of such assembly should be closed, and in order 
to permit left turns from both cross and main 
highways the contacts 528, 530' and 528', 532 
of such assembly should be closed. 
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Although such contact closures may be manu 

ally effected, it is desirable to guard against in 
advertently causing reopening of such contacts, 
by having in the dial a key of such contour as 
would cause closure of the desired contacts in the 
manner hereinbefore more fully explained. Such 
a key may be placed in any desired slot, although 
it may be preferable that it shall be so positioned 
as to be rendered effective in the cycle just prior 
to the stage at which the intended left turn signal 
presentation or presentations should occur. 
During the effectiveness of a given dial assem 

bly, closure of its contacts 528, 530 establishes 
an energizing current path for the relay 450 from 
the source conductor 822, through terminal 30, 
conductor 808, contact arm 64, bar 04, conduc 
tor 794, terminal 18, conductor 894, conductor 
922, contact members 528, 530, conductor 924, 
conductor 938, winding of relay 450, conductor 
902, conductor 842, terminal 744, to other source 
conductor 852. Correspondingly, closure of its 
contacts 528',532 establishes an energizing 
current path for the relay 456 from the source 
conductor 822, to contact member 528 as just de 
scribed, thence through contact member 532, 
conductor 926, conductor 940', winding of relay 
456, conductors 902, 842 and terminal 744 to the 
other source conductor 852. 

During energization of relay 450, a current 
path for lighting cross highway left turn lamps 
592, 594 is established throughout each closure of 
contact arm 60 with contact fo8, through a path 
from the source conductor 822, through terminal 
730, conductor 808, contact arm 64, bar 04, 
conductor 794, terminal if 8, conductor 88, the 
contacts 452, 454 of relay 450, conductor 790, 
terminal 76, conductor 74, contact arm 60, 

40 

contact 08, conductor 758, terminal 04, con 
ductor 052, cross highway left turn lamps 592, 
594 in parallel, conductor 854, and terminal 44 
to the other source conductor 852. 

During energization of the relay 456, a current 
path for lighting main highway left turn lamps 
584, 586 is established throughout each closure 
of contact arm 62 with contact foll, through a 
path from source conductor 822, to and through 
conductor 88’ as just described, thence through 
the contacts 458, 460 of relay 456, conductor 788, 
terminal T 14, conductor TT2, contact arm 62, 
contact 07, conductor 752, terminal 702, con 
ductor -054, main highway left turn lamps 584, 
586 in parallel, conductor 854 and terminal T4 
to the other source conductor 852. 
From the foregoing it will be apparent that 

whenever, during energization of relay 450, the 
raised portion of the cam 60 is withdrawn from 
the follower 86, incidental to rotation of the 
shaft 30, the contact arm. 60 will move into 
engagement with the contact 08, and the Cross 
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highway left turn lamps 592, 594 will be lighted; 
the lamps L.C, LC for cross highway translucent 
faces of lantern L being then extinguished. 

Correspondingly, during energization of the 
relay 456, when the raised portion of the cam 
62 is withdrawn from its follower 86, the main 
highway left turn lamps 584, 586 will be lighted 
and lamps LM, LM associated with the translu 
cent faces of the lantern L, facing main highway 
will be extinguished. 
Inasmuch as it may well be assumed that, dur 

ing control of signaling aspects through the use 
of the handle 360, it is unnecessary to light the 
lamps in the lantern L, but it is desirable that the 
operator shall be enabled to permit left turns 
at will, the contact springs 32, 86 are brought 
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into engagement with the contact spring 84 
during use of the handle 360, thereby continu 
Ously establishing energizing current paths for 
the relays 450 and 456. 
Upon discontinuance of use and removal of 

the handle 360, the energization of the relays 450 
and 456 will be terminated, unless then main 
tained through their respectively associated con 
tacts of the effective dial assembly. Correspond 
ingly, when responsiveness of the controller is 
transferred from a dial assembly whose contacts 
had caused energization of either or both of these 
relays, to a dial assembly whose contacts are not 
positioned for continuing such energization, the 
previously energized relay or relays will become 
deenergized. 
The accompanying drawings and the foregoing 

description assume the use of three dial assem 
blies at each local controller, but it will be evi 
dent that a greater or lesser number of such dial 
assemblies may be employed, the number of re 
spectively associated relays, such as the relays 
40 and 430, being correspondingly altered. 

It will be evident from the foregoing that this 
invention might have been illustrated in the 
accompanying drawings as embodied in any one 
of many different kinds of mechanism. That 
which has been selected for use as illustrative 
of the invention has been chosen as a matter of 
convenience, and not because it exhausts the 
Scope of the invention in its application to the 
various uses for which it is suited. Furthermore, 
it should be remembered that various features 
of this invention may be advantageously utilized 
singly or in groups containing less than all of said 
features. 
The explanations hereinbefore given as to illus 

trative applications of this invention to cer 
tain of the many possible uses thereof, when con 
sidered in connection with the accompanying 
drawings, are believed to be fully sufficient to 
enable those skilled in this art to readily apply 
this invention to all situations to which it is 
suited. 
Claim is made to, and it is desired to secure 

by Letters Patent of the United States of Amer 
ica, all generic and specific features of the in 
vention shown by the accompanying drawings 
and as hereinbefore more fully described, in 
cluding all features which may, as a matter of 
language, be said to fall between the scope of 
any of the following 
We claim: 
1. In a signal system having "stop' and "go' 

signals for facilitating progressive movements of 
traffic through a plurality of street intersections, 
the combination of a plurality of controllers, each 
having associated therewith signaling means for 
displaying diverse signal aspects toward the traf 
fic travelling in diverse directions at the respec 
tive street intersections, switching means for 
causing such display in a definite order, at least 
one signal aspect at each intersection being in 
tended to indicate to approaching traffic the 
necessity for a change in speed in order that the 
traffic may keep in step with the signals, mech 
anism for causing intermittent display of the 
"go' indication of the last mentioned signalling 
aspect, and synchronizing means for causing the 
signal aspect displays effected by each controller 
to occur in a predetermined relationship with re 
spect to each other. 

2. In traffic signal system having "stop' and 
“go' signals for facilitating progressive move 
ments of traffic, the combination of a plurality of 
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controllers each having associated therewith traf 
fic signals for displaying diverse signal aspects 
for controlling the movements of traffic through 
a series of street intersections, one of said aspects 
indicating "go' upon One street and "stop' upon . 
an intersecting street, means for causing the dis 
play of the diverse signal aspects in a predeter 
mined order, and synchronizing means for caus 
ing the signal aspect displays effected by each 
controller to occur in a predetermined relation 
ship with respect to each other, one of said signal 
aspects being displayed to indicate "go' to a 
progressing "band' of trafic and to indicate that 
approaching traffic, for which progressing 
movement is to be provided, is in step with the 
signals, part of the first mentioned means causing 
a different signal aspect to be displayed to in 
dicate to approaching traffic the necessity for a 
change in speed in order that the traffic may 
keep in step with the signals. 

3. In a traffic control system comprising groups 
of "stop' and "go' signals at a plurality of traf 
fic lane intersections along a highway, a master 
controller having a primary timing unit, a plu 
rality of local controllers, one of which is located 
at each signalized intersection, each comprising 
a secondary timing unit having a cycle dial, a 
switch device associated therewith, adjustable 
means associated with said dial for actuating the 
associated switch device at variable intervals dur 
ing a recurring cycle, a switching mechanism 
responsive to actuation of said switch device for 
step-by-step activity for effecting step-by-step 
conditionings of traffic signal circuits, a Syn 
chronizing means for maintaining a predeter 
mined phase relation between the cycles of the 
master controller and each of the said secondary 
timing units whereby the "go' signal is displayed 
at each intersection to provide for traffic move 
ment in one direction or another along the high 
way in continuously progressing "bands', 
means associated with the individual local con 
trollers for intermittently displaying one of said 
signal indications in advance of the time for dis 
playing said "go' signals to indicate to approach 
ing vehicles that they are in advance of the 
movement of said progressing "band'. 

4. In a traffic control system comprising groupS 
of “stop' and "go' signals at a plurality of traffic 
lane intersections along a highway, a master con 
troller having a primary timing unit, a plural 
ity of local controllers, one of which is located at 
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each signalized intersection, each comprising a 
secondary timing unit having a cycle dial, a 
switch device associated therewith, adjustable 
means associated with said dial for actuating the 
associated switch device at variable intervals dur 
ing a recurring cycle, a switching mechanism 
responsive to actuation of said switch device for 
step-by-step activity for effecting step-by-step 
conditionings of traffic signal circuits, a Syn 
chronizing means for maintaining a predeter 
mined phase relation between the cycles of the 
master controller and each of the said secondary 
timing units whereby the "go' signal is displayed 
at each intersection to provide for traffic move 
ment in one direction or another along the high 
way in continuously progressing "bands', means 
associated with the individual local controllers 
for intermittently displaying one of said signal 
indications after the display of the said "go' 
signals to indicate to approaching vehicles that 
they are behind the movement of said progress 
ing "band'. 

5. In a traffic control system comprising groups 

2S 
of "stop' and "go' signals at a plurality of traf 
fic lane intersections along a highway, a master 
controller having a primary timing unit, a plu 
rality of local controllers, one of which is located 
at each signalized intersection, each comprising 
a secondary timing unit having a cycle dial, a 
Switch device associated with said dial, adjust 
able means also associated with said dial for ac 
tuating the associated switch device at variable 
intervals during a recurring cycle, a switching 
mechanism responsive to actuation of said switch 
device for step-by-step activity for effecting step 
by-step conditionings of traffic signal circuits, a 

. Synchronizing means for maintaining a predeter 
mined phase relation between the cycles of the 
master controller and each of the said secondary 
timing units whereby the “go' signal is displayed 
at each intersection to provide for traffic move 
ment in one direction or another along the high 
way in continuously progressing "bands', means 
associated with the individual local controllers 
for intermittently displaying one of said signal 
indications in advance of the time for displaying 
Said "go' signals to indicate to approaching ve 
hicles that they are in advance of the movement 
of Said' progressing "band' and to intermittently 
display one of said signals after displaying the 
"go" signal to indicate to approaching vehicles 
that they are behind the movement of said pro 
gressing "band'. Y 

6. In a traffic controlling system, a plurality 
of traffic control signals comprising, in part, 
"stop' and "go" signals located at a succession 
of intersecting traffic lanes along a vehicle high 
Way, a cycle timer located at the signalized inter 
Sections for controlling the operation of said sig 
nals, Synchronizing means for maintaining a pre 
determined phase relation between the cycles of 
said timers whereby the "go' signals are operated 
at each intersection to provide progressing move 
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40 ment of "bands' of traffic along the highway, the 
Said "go' signals being continuously displayed for 
an interval timed by the cycle timer to indicate 
the width of the "go' band, and means associated 
with each cycle timer for intermittently display 
ing a signal indication, in advance of said “go' 
Signal, to indicate to approaching traffic that it 
is in advance of said "go' band. 

7. In a traffic controlling system, a plurality of 
traffic control signals comprising, in part, 'stop' 
and "go' signals located at a succession of inter 
secting traffic lanes along a vehicle highway, a 
master timer, a cycle timer located at the sig 
nalized intersections for controlling the opera 
tion of said signals, synchronizing means for 
maintaining a predetermined phase relation be 
tween the cycles of said timers whereby the 'go' 
signals are operated at each intersection to pro 
vide progressing movement of "bands' of traffic 
along the highway, means for causing the initia 
tion of the display of the various signals asso 
ciated with each cycle timer in a predetermined 
phase relation with the master timer so the “go' 
signal will be displayed to vehicles moving along 
the highway to divide the traffic into progressing 
"go" bands, and means associated with each cycle 
timer for displaying a signal indication, after 
the display of said "go' signal, to indicate to ap 
proaching traffic that it is behind the movement 
of said "go" band. 

8. In a traffic controlling system, a plurality of 
traffic control signals located at a succession of 
intersections along a highway and comprising, 
in part, individually operable "go' signals for 
controlling traffic moving in each direction along 
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26 
the highway, a cycle timer located at the sig 
nalized interSections for controlling the operation 
of Said signals, synchronizing means for main 
taining a predetermined phase relation between 
the cycles of said timers whereby the "go' sig 
nals are operated at each intersection to provide 
progressing movements of "bands' of traffic along 
the highway in each direction, the said 'go' sig 
nals being continuously displayed for an interval 
timed by the cycle timer to indicate the width of 
the "go' band, adjustable means in connection 
with said cycle timer for independently adjust 
ing the time of initiation and duration of each 
"go' period controlling traffic moving in each di 
rection along the highway, and means for caus 
ing intermittent display of each of said "go' sig 
nals in advance of the intervals when the 'go' 
Signals are continuously displayed to indicate 
to approaching vehicles that they are in ad 
vance of the movement of said 'band'. 

9. In a traffic controlling system, a plurality of 
traffic control signals located at a succession of 
intersections along a highway and comprising, in 
part, individually operable "go' signals for con 
trolling traffic moving in each direction along the 
highway, a cycle timer located at the signalized 
intersections for controlling the operation of said 
Signals, Synchronizing means for maintaining a 
predetermined phase relation between the cycles 
of said timers whereby the "go' signals are oper 
ated at each intersection to provide progressive 
movements of "bands' of traffic along the high 
way in each direction, the said "go' signals being 
continuously displayed for an interval timed by 
the cycle timer to indicate the width of the 'go' 
band, adjustable means in connection with said 
Cycle timer for independently adjusting the time 
of initiation and duration of each "go' period 
controlling traffic. moving in each direction along 
the highway, and means for causing intermittent 
display of each of said "go" signals after the 
intervals when the "go" signals are continuously 
displayed to indicate to approaching vehicles 
that they are behind the movement of said 
"band'. 

10. In a traffic control system, including “stop' 
and "go' signals at a succession of street inter 
Sections, the combination of a master timer and 
a plurality of secondary timers, one of said sec 
Cndary timers being located at each of the street 
intersections, Synchronizing means for synchro 
nizing the cycles of operation of the secondary 
timers with the master timer, a plurality of cycle 
dials driven by each secondary timer, a switch de 
Vice associated with each dial, an adjustable 
means, also associated with each of said dials, 
by which each associated switch device may be 
actuated at variable intervals in a recurring cycle, 
a switch mechanism for controlling the signal 
display, a motor arranged to advance said switch 
mechanism to a different position upon actuation 
cf a selected one of said Switch devices, means for 
Selecting from a central point the Switch device 
to be made effective to advance said motor upon 
actuation, and means for keeping each switch 
mechanism in a definite operating relation with 
the actuations of its Selected Switch device. 

11. In a traffic control system, including “stop' 
and "go' signals at a succession of street inter 
Sections, the combination of a master timer and 
a plurality of Secondary timers, one of said sec 
Ondary tinners being located at each of the street 
intersections, Synchronizing means for synchro 
nizing the cycles of operation of the secondary 
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timer with the master timer, a plurality of cycle 
dials driven by the secondary timer, a switch de 
vice associated with each of said dials, an adjust 
able means, also associated with each of said 
dials, by which each associated Switch device may 
be actuated at variable intervals in a recurring 
cycle, a Switch mechanism for controlling the sig 
nal display, electro-responsive means arranged to 
advance said Switch mechanism to a different 
position upon actuation of a selected one of said 
Switch devices, switching means for connecting 
said Switch device to Said motor, and a constantly 
operating time-controlled switch mechanism, 
asSociated with the master timer, for Operating 
said Switching means associated with each sec 
ondary timer to effect Successive connections and 
disconnections of said switch devices, said switch 
ing means including one relay means operating 
When energized to connect One of Said Switch de 
vices, another relay means operating when ener 
gized to disconnect said one of said switch de 
vices and to connect another of Said Switch de 
vices, the two relay means being arranged when 
both are deenergized to disconnect the last two 
mentioned switch devices and to connect a third 
switch device. 

12. In a traffic control system comprising 
"stop' and "go" signals at a street intersection, 
a timer comprising a timing motor and a plurality 
of cycle dials operated thereby, switch devices 
associated with said cycle dials, adjustable means 
asSociated with each cycle dial for actuating said 
Switch devices associated with each cycle dial and 
adjusted so that each switch device is thereby 
actuated with a different cycle division than the 
others, a rotary switch mechanism for changing 
the display of said signals, an electric motor for 
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advancing said switch mechanism to a different , 
position upon each actuation of said motor, 
switching means for connecting said switch de 
vice to said motor, and a constantly operating 
time-controlled Switch mechanism for operating 
Said Switching means to effect successive connec 
tions and disconnections of said Switch devices, 
said Switching means including one relay means 
operating when energized to connect one of said 
switch devices to said motor, another relay means 
operating when energized to disconnect said one 
of said switch devices and to connect another of 
said switch devices to said motor, the two relay 
means being arranged when both are deenergized 
to disconnect the two last mentioned SWitch de 
vices and to connect a third switch device to said 
motor. 

13. In a traffic control system, including “stop' 
and "go' signals at a street intersection, a cycle 
timer, a plurality of cycle dails operated thereby, 
adjustable means associated with each cycle dial 
for actuating a switch device, a switch device 
associated with each cycle dial, said adjustable 
means being adjusted so that each switch device 
is actuated thereby with a different cycle division 
than the others, a rotary Switch mechanism for 
changing the display of said signals, an electric 
motor Operative to advance said switch mecha 
nism upon actuation of one of said switch devices, 
time-controlled means to Connect, said motor to 
a selected one of said switch devices during pre 
selected intervals of time during the day and thus 
cause a predetermined subdivision of the signal 
cycle to be effective for controlling traffic during 
a selected portion of the day. . 

14. In a traffic control system comprising 
"stop' and "go' signals at a succession of street 
intersections along a highway, the combination of 
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a master timer and a plurality of secondary 
timers, one of Said secondary timers being located 
at each of the street intersections, synchronizing 
means for synchronizing the cycles of operation 
of the Scondary timers with the master timer, a 
plurality of cycle dials driven by each secondary 
timer, a Switch device associated with each cycle 
dial, and adjustable means associated with each 
dial adapted to actuate said Switch device, a 
Switch mechanism responsive to actuations of a 
switch device for controlling the display of said 
signals, and connecting means for selectively con 
necting said switch mechanism with one of said 
Switch devices so that each actuation of a selected 
One of said Switch devices will advance said Switch 
mechanism to a different position, a time-con 
trolled means associated with the master timer 
for Controlling said connecting means in each 
secondary timer so that the switch device associ 
ated with one of said dias is rendered effective 
to cause its actuations of said switch device to be 
effective to control the signal display during pre 
determined portions of the day, said dial having 
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its adjusting means associated therewith set to 
initiate and terminate the display of the 'go' sig 
nal governing trafic along the highway in such 
a relationship with the initiation and termination 
of the "go" signals at other intersections that 
equal time and preference is given to trafic mov 
ing in each direction, the said time-control means 
for controlling said connecting means in each 
secondary timer rendering effective a second one 
of said switch devices associated with another 
One of said dials to cause the actuations of the 
said switch device to be effective to control the 
signal display during other, selected portions of 
the day, said last mentioned dial having its ad 
justable means associated therewith set to initi 
ate and terminate the display of the "go' signal 
governing trafic along the highway in such a 
relationship with the initiation and termination 
of the "go' signals at other intersections that a 
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preference is given to trafic moving in one direc- 20 
tion along the highway. 
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