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This invention relates to signaling systems and
apparatus ana more particularly to apparatus for
providing different schedules of tfraffic control
at different times of the day. o

On main thoroughfares, it is desirable. to pro-
vide a traffic ccentrol system that will permit
a car starting at one end of the main street to
travel at a designated speed and be given a green
“Go” signal at each interseciion. This is termed
a progressive trafiic control system as the main
Street green signals ab each intersection are timed
to conte “On” as the vehicle progresses down the
street at a speciiied speed.

The equipment used to provide this type of
trafiic control normally consists of a local con-
troller at each street intersection which is syn-
chronized with a single master timer. The ln-
cal controller has a step switch which cperates
the signals in the proper sequence. A motor
driven cycle dial with adjustable levers operates
a set of switches momentarily to advance the step
switch from one position to the next. The time
that the signals remain in each condition iz de-
termined by the positioning of the dial levers.
The signals go through a complete cycle in the
time required for the ecycle dial to make one

revolution. The c¢yecle dial on each coniroller is

synchronized by the master timer so that the

cycle dial at each intersection. rotates according

to a predetermined phase relation with each other
and thus provides progressive movement.of traf-
fic along the main street.

This invention pertains mainly to above men-
tioned type of traffic. controllers except. having
multiple cycle dials any one of which may be
selected to advance the step switch. Multiple
cycle dials permit setting a different timing pro-
gram on _each to handle different traffic condi-
tions most efficiently.

For each traffic condition, the time. cyele and
percentage of red and green indications required
for each intersection can be determined by mak-
Ing a time-space chart. The intersections are
located on the chart according to their spacing
in ieet. A group of vehicles progressing down
the street is represented by two parallel lines
drawn diagonally across the chart. The slope
of the line represents the speed of vehicles in
feet per second. This chart determines the
number of seconds which must occur from g
given reference point to the start of the green
period at each intersection. A convenient refer-
ence point is the synchronizing point of the masg-
ter controller. The term “offset” is used herein
as the percentage of the total cycle that the start
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of the main street green at the intersection is
shifted from a “0” reference point in the master
controller cycle.

For average conditions, tra

.

¢ wWill be ap-

proximately the same in each direction along the

main street, and the cross street traffic will be an
appreciable percentage of the total. For these
conditions it is advantageous o use a short sig-
nal cycle to eliminate long waiting periods on
elihier street. To allow for progression of an
equal volume of traffic in each direction, the off-
sets should be determined from the time-space
chart. The time cycie, percentage. division and
offset are set on dial #1 of the controllers at
each Intersection.

Heavy inbound ftraffic occurs during certain
times of the aay such as the hours just beiore
the stores and offices open. This traffic moves
more slowly because many are seeking parking
places or turning off into side streets. A time-
space graph made for this condition is based
upon g slower speed and a wider inbound traffic
band. A slower time cycle and larger percent-
age of the cycle for main street green would be
used. The schedule thus.determined is set on.
& second cycle dial of each controlier which would
be operative at periods of heavy inbound traffic.
The time cycle, percentage division, and offset
may all be dufferent than the schedule on dig] #1.
Slmilarly, outbound traffic will be heavy just
after the siores and offices close. The schedule
determined by a time-space graph can be set
on a dial #3.

In many cases where the intersections are
evenly spaced, the same percentage division of |
a cycle for outgoing and ingoing traffic can be
used, except a different ofiset may be. required.
My controller provides a selection of -offsets for
each dial. The same dial can be used. for both
outgoing and ingoing traffic in these cases. The
other dial can then be used to provide 5 greater
bercentage green for the cross street traffic and
used during pericds when cross trafiic is. heavier
than normal, |

Previous types of muiti-dial controllers have
not been provided with g satisfactory means of
transferring the step switeh control from one digl
to the other. If this.transfer 1s made without
proper synchronization, the sienals may remain
In one position for an extended period ‘which may
be under some circumstances as long as the main
street green interval. This causes confusion and
unnecessary interruption of traffic.

One cbject is to provide means whereby a
minimum disturbance will result in the move-
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metit of trafiic at an intersection when transier-
ring from one schedule to another. This makes
the transier possibie only when the cycie diais
and step switch are in a selected position. |
- Anotner object of my invention is to provide
an improved system of tramic control in which
each c:al of g muti-aial controlier is driven by
a separate motor at a seiected speed, anyone of
which niay be seiected 10 controi the signal cycle.

Another object is to keep the signal control step
switch in synchronism with the cycie aial when
fransterring from one cycle dial to another.

Another object is to provide a selection of ofi-
sefs tor each cycle gial and a simple method of
selection from a remote point.

Another object is to provide a step smtch
“mechanism with a switch to provide a momentary
impulse for etfecting transfer from one dial to

another when the step switch is in a predeter-

mined position.

Another object is to transfer from normal
“Stop” and “Go” indicafions to flashing night
light only when the signals are in g predeter-
- mined position,

Reference is made to the following descrlptlon
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and the accompanying drawings for a better

understanaing of my invention together w1th
other and further objects thereoi.

‘Referring to the arawings, |
Fig. 1 illustrates a front view of the controller

built in accordance with my invention. The
second dial is removed and part of the front plate

cut away to show the contact mechanism. Space

for the third dial is shown. Part of the bottom

panel is cut away to show the locatlon of the 35

step switch.

Fig. 2 is a side view of a cycle dial unit.

Fig. 3 is a schematic view of the step switch.

Figs. 4, 5, 6, are detail views of the transier
cam and contact on the step switch.

Fig. 7 is a side view of the transfer relay.

Fig. 8 is a schematic across-the-line diagram
~of the electrical circuit of the master timer and
a local intersection controller.

Fig. 9 is an exploded view of the cycle dial.
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40

‘Fig. 10 is an exploded view of the cycle dial

cam shaft and ofiset levers.

‘Referring to the drawings in detail, Fig. 1
ﬂlustra.tes a front view of the controller housing
{ ‘having g front panel 2 on which are mounted
toggle switches 3, 4, and 5, with a legend plate 6.
A suitable ledge is provided on the top edge of
plate 2 to support three cycle dial units which
are held in position by thumb screws &. Step
switeh 400 is mounted behind the front panel 2
under the cycle dial units.

o0
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“‘The three cycle dial units are 1dentlca,1 to each

other. Figs. 1, 2, 9 and 10 illustrate the construc-
tion in detail with the parts numbered in the {60
series. To distinguish between the three cycle
dial units in Fig. 8, all parts marked with a
number in the (80 series in this figure are a part
of the first cycle dial unit, All parts marked
with g number in the 208 and 368 series belong
" to the second and the third cycle dial units re-
spectively. The last two digits of all numbers
in the 260 and 380 series refer to the same parts
in Figs. 1, 2, 9 and 10 having the same last two
digits. The cycle dial units may also be termed
timers as they provide impulses according 10 a
preset timed schedule to advance shaft 4290,
The cycle dial unit shown in Fig, 2 consists of
s, front plate 120 and g back plate 121 held
paralle] by posts {22 and an insylating contact
block 123 A ﬂemble contact leaf 1844 is mounted

60
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on arum 126 in a similigr manner.

4

“on the top of contact block 123. Another flexible

coitact leaf 1¥do is mounted on the pottom of
i23. REach of the apove contact
leaves has a contact point attached to one end.
'the leaves are rormed SO the contacts on each
spring are normally separated Ifrom each other.
lne apbove palr 0L contact leaves cowmprise a
switch herelnaiter terined switch (64, An insu-
lating finger V9 pivoted at one end on shaft 101
1s iocatea unaer iear iv4o. Shait 181 is carried
PY wearing nhoies in plates 20 and i12i. Iager
fY9 1s heia in proper algnment with the contact

lear 1840 by sultanle spacers and coilars assem-

blea on the shalt Ivi. Pressing upwara on manger
¢ causes it tOo press boLtom contacs learl i1uvdd
upwara to maxke contact with a top ieai ludg
thus compieting a circult through the swiich.
The weight of finger 186 causes 1t to drop hack
to 1ts normal posiuon where 16 1aySs agalase & post
(08 between plaves 12y and i41. Xour aaaltional

palrs oI leaves mounited on plock 144 coinprise

switches [0f, 102,
by a finger l%

Piate 121 has a long sleeve bearing 24, best
shown in kig. 1U, riveted thereto whicn carries a
aial shaift 148. Attached to shafi 4% is a cup
shaped arum (2§ counterpored 1rom one end to
fic over part of bearing {24 and which has an
outwardly projecting flange §2i. Assembied
against nange 124 is an arm 1i3. Against arm
iis is a spring washer (i4 and a sieeve 15
fastened to arum 26 with a set screw. Another
set of these paris, consisting of an arm 12,
washer {14, and another sleeve ({5 is assembled
An arm |l
assembled rigidly on a collar t1b is next assem-
bled on arum 126 and secured thereto with a set
screw. Each of arms iti, 1i2, and i3 has an
index line in an identical position. The two
sleeves 115 are each calibrated in percent around
their periphery and are positioned when assem-
blea so that their “u” calioration is in alignment
with the index line on arm (11. Armg i1, 112,
and 113 are positioned to actuate fingers 146 and
close switches (01, (02, and 183 respectlvely for
a brief part of each revolution,

Arms ti12 and 113 can be shiited or ofiset from
“0” py sliding them around drum {25, They will
be held in position by spring washers 1i4 and the -
amount of “offset” from ‘U’ will be indicated by
the position of the index marks on arms 112 and
113 in relation to calibrated sleeves [15.

A dial and dial lever assembly, best shown in
Fig. 9, is carried by the shaft 125 in front of drum
[26. This consists of a hup 128 having an out-
wardly projecting flange at its rear end with the
opposite end threaded and two keyways on its .
outside periphery. The inside of hub 128 is z
free running fit on shaft i25. A dial lever 132
is assembled on the hub (28 against its flange.
Next is assembled a flat spring washer 129 hav-
ing two projections which fit into the keyways of
hup i128. Dial levers 131, 138, i35, i34, and {33
are assembled on hub 128 with spring washers 129
between each pair of levers. Spacer washers 138
are used to fill the extra space on the hub 128
as this hup is of sufficient length to receive a
larger number of dial levers if necessary. Dial
[37 is assembled after the last lever and has two
projections which fit into the keyway in hub {28
to prevent it from turning relative thereto. Hex~
nut 108 is then screwed to hub {28 with wrench
(28, With nut 088 loosened part of a turn, dial
levers 131 through {36 are loose and can be moved
around to any point of the dial. Tightening nut

103, and {99 each acruated
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(08 locks them-in a fixed. relationship with dial

131.

Dial lever 132 has an inwardly projecting por-.
tion (32¢ positioned so that it actuates finger (0§

and closes switch. {05 once upon each revolution
of the dial but which does not close switch {04.

Dial lever {32 is the only lever which will close

switch 165. This lever also has an outwardly
extending projection {32b which extends approx-
imately to the back surface of the dial 1371 and
then exiends radially therefrom and on which
an identifying numeral “2” is stamped. Each of
dial levers 131, 133, 134, 135, and 136 has a shorter
Inwardly projecting portion which. is in align-
ment to actuate finger 186 and close switch 194.
Their outwardly projecting portions are stamped
“1,7 3,7 “4.” “5,” and “6”’ respectively.

The dial 137 and the dial levers described above
comprise an assembly on hub 128 which is free to
rotate on shaft 125. The manner of locking dial
{31 to shaft 125 will now be described. A

hub. 139 with a dial {40 is mounted on end

of shaft {25 and secured by a set screw.

The outer periphery of dial 189 has gear teeth

meshed with a pinion 141. This pinion is carried
by a threaded stud 142 on dial 137 and which may
be locked thereon by thumbnut (43. Therefore
dial 37 can be rotated freely about shaft 125 as
long as pinion #4f turns freely. Tightening
thumbnut {43 locks pinion (4] and dial (37 is
locked to dial 140 and shaft 125. Dial (40 is
calibrated in percent and its “8” is positioned to
be under index mark (44, shown in Fig. 1, at the
point at which arm {11 closes switch 181. This is
defined as the “0” position of shaft 125.

Shaft 125 extends beyond plate 12{ and has s
collar 145 pressed cn it. A cycle gear 145 is
mounted on the shaft and clamped against collar
145 with a thumnut (47. Cycle gear 136 is re-
movable so that different size gears can be in-
stalled to rotate dial 137 at selected speeds. A
constant speed motor 158 having a pinion {51
drives gear (48. Motor {50 has a stud 152 at-
tached thereto with a groove in the cuter end
which engages and slides in a vertical slot in
plate 121, A stud 153 attached to the lower end
of the mounting plate has a screw 1584 extend-
ing through the stud with a thumbnut 155 on the
opposite side of the plate. Tightening thumbnut

195 claimps plate 12§ between head of screw £54 ;_
and stud 183. This mounting arrangement allows

motor 158 to be positioned vertically to mesh ifs
drive pinion {5{ with different size cycle gears
146,

The time cycle provided by each sizg gear is
indicated on a calibrated scale 15% by a pointer
157 attached to shaft {58. Scale (55 is mounted
on front plate 128. Shaft {58 extends through
plate {21 and on the end of this is secured an arm
158 which rides under stud 152.

A spring (69 around shaft 158 has one end held
stationary by screw {61 and the other end secured
to collar £62 attached with set screws to shaft (5§3.
Spring - (60 normally holds arm (33 upward
against stud 152 as the motor is moved into posi-
tion. Therefore, the positioning of motor 158, as
determined by the size gear {46 used, determines
how far arm (59 as depressed, which likewise

determines the position of pointer (87 on scale

{56,
Defails of motor {58 are shown in my pending
application No. 769,091, now Patent No. 2,597,369,

Briefly, energizing coils 185 drives disc 1686 at a-

constant speed. Disc {686 is geared to drive pinion

{51 four R. P. M. through a solenoid operated.

clutch: operated. by coil . 1681, When .coil. {67 is
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energized, the clutch: disengages dise (68 fromi
pinion {51 allowing the disc to continue rotating
while the gears associated with pinion 151 are
locked in position. In this way motor disc 163
can be operated continuously at constant speed
and clutch coil {87 can be actuated to start and
stop dial {37 instantly to effect synchronization
with. the master timer as hereinafter deseribed.

Wires from motor coils 165 and the clutch coil

187 terminate in a plug 168. Wires from switches

I0: through {85 terminate in a plug {69. Three
cycle dial units as described above are assem-
bled into the controller housing and plugs (68
and (69 plugged intc mating receptacles inside
the. housing.

The step switch assembly 400 shown in Fig, 3
and mounted in conftroller housing { below the:
cycle dial units consists of a shaft 429 with suit-
able bearing supports upon each end. Attached
to the shaft 420 is a series of cams 401 through
409 (see Fig. 8) and two ratchet wheels 421 and -
222 (Figs. 1 and 8) each having 12 notches.
Free to oscillate upon shaft 420 is a laminated
armature 423 (Fig, 3) consisting of laminations
riveted between side plates 425 and 428. The
C-shaped laminsations 427 are the field poles for
the armature which are magnetized by coil 418.
‘Two brackets 428 are attached to the top sides of
the laminations 427 and project nast the front of
tite laminations to hold a rubber bumper 429
which is attached with 2 screws 438. On the
bottom side of the laminations, an angle bracket .
431 is szcurely bolted. At the back side and
near the bottom of laminations 427, a stud car-
ries pawl 483 in lateral alignment with ratehet
421. A spring 434, attached bhetween the paw]l
and a screw 43% in the laminations 427, causes
the pawl 433 to be biased toward engasement
with ratchet 421.

The armature gide plates 425 and 426 have 3
projeciing portion which extends toward the
front of the assembly. A pawl 238 is secured in
lateral alignment with ratchet 422. A spring
438 keeps the end of pawl 438 in ensazement
with the ratchet 422. Attached between the pro-
jecting portions of the side plates 425 and 426
is a weight 439. A rod 448 proiects from the
welight 429 and the armature side plates. The
top and bottom portion of the armature lamina-
tions .423 are each spiral shaped so that when
the weight 439 holds the armature as shown in
Fig. 3, approximately a +% inch air gap exists
between the field pole and the front of the spiral
armature. When the coil 4{0 is eneregized, the
magnetic lines of force, endeavoring to estab-
lish a magnetic path of minimum reluctance,
rotate the armature and raise the weight 439
until it strikes the rubber bumper 429. At this
point there is only a few thousandths air gap
between the armature and field laminations.
This movement is sufficient to cause pawl 436 to
move slightly past the next tooth in ratchet 422.
Pawl £33 prevents the shaft 420 from rotating
in the upward direction with the armature.
When coil 419 is deenergized, weigcht 439 falls
downward and pawl 435 causes the shaft 4208 to
move forward the angular distance equal to one
ratchet tooth. When pawl 438 hits the angle
plate 431, the armature stops and the shaft is
prevented from moving farther hecause of the
wedging action of pawl 435 between the angle
plate 431 and ratchet 422.

Associated with the cam 43{ is an L-shaped
contact finger 44{ which is pivotally mounted on
a terminal lug 441 secured to an insulating base
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panel 458. A screw 442 going through the panel
459 and lug 441 holds a spring 443 between nut
&84 and contact finger 411. This spring presses
contact finger 4{{ downward so that a contact
point &i{fa attached to the finger comes into
engagement with contact 41ib on a stationary
bus bar 443. The end of finger 411 rides on cam
40f and is lowered and raised as the cam is ro-
- fated according to cut out sections of the cam.

Contact finger 412 operates in a similar man-
ner except it is controlled by cam 4¢2 and in
addition by a cam 448 which oscillates about
shaft 420. Cam 446 has a projecting portion
with an opening &47 through which rod 440 pro-
Jects. When coil 8186 is energized to move the
armature upward, rod £48 moves cam 44 up-
ward. Deenergizing coil 4{8 releases the arma-~
ture and cam 44§ drops to its normal position.
Cam. 482 has a cut out section or notech, which
- permits contact finger 4i{2 to close its contact if
- the cam is positioned as shown in Fig. 4. How-
ever, the cam 446 prevents the finger 412 from
falling into the noteh in cam 482, When coil 419
is energized, cam 446 is rotated and the raised
portion of the cam is moved away from the con-
tact finger (2 allowing it to close as shown in
Fig. 0. When coil £19 is deenergized, cam 446
drops angd cam 482 is also rotated one step so its
noteh is no longer presented 1o finger 4i2. Thus
the next five succeeding oscillations of cam 446
will not lower finger 412 as it is held by cam 482
a8 shown in Fig. 6. | .

Therefore in the position of shafit 428 cor-
responding to the cuv out portion of cam 402,
switch 412 will close when coil 4i8 is energized
and will open when the coil is deenergized. This
switeh provides an impulse to release the trans-
fer relays hereinafter described. The other cams
433 thru 409 operate fingers &i3 thru 4(9 re-
spectively according to the culi out portions on
their edges. Ratchets 421 and 422 have 12
notches for the varticular controller being de-
scribed. 'This is a number standardized upon
for commereial convenience in providing various
signal combinations. Only 6 of the 12 step switch
positions are used Ifor the signal display
herein described so that the cam contour of each
cam between 0° and 189° is duplicated between
180° and 360°. The cams are cul to close the
switches in each of six positions shown in the
table below where “X” indicaves a switch closed
and “O” indicates a switch open.

' Position of shaft 420
Switeh
1 2 3 4 H 6
811 - e e 0 X | X | X | X | X
8§ . - Q O O O O X
18 i ———— X O 0O O O O
 § 1 U X X O O O O
418 o e - §) O p.4 O O O
A0 o e e a - § O §) X X X
A1 e ————— O O O X X G
% 3 1. S O 0 O O O X
A1 e X X X O O O
l

Transfer relay 588 shown in Tig. 7 consists of
a, frame 521 mounted on an insulating panel
Beda. Coil 881 mounted therein operates an
armature 882 pivoted on the frame and normally
held away from coil §2f by spring 522, A con-
tact leaf 523, carried by armature &62, is nor-
mally in contact with a stationary contact mem-
ver B565. A coil 583 is mounted at right angles
to coil 561 to operate a pivoted armature 504
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524. A pin 50&¢ carried by armature 594 latches
armature 382 in either its retracted position
away from coil 581 or in its attracted position.
'To close the circuit to contact 586, it is neces-
sary to energize coil 58! and also coil 383. Coil
503 has only to be energized momentarily to
allow the armature 582 to be unlatched. Releas-
ing armature 564 when armature 582 is pulled
forward will cause pin 584a to latch armature
862 closed. Coil 5083 will therefore have to be
energized momentarily to release armature 542
after coil 88! is deenergized. Relay 5080 has 2
additicnal sets of contacts mounted on armature
502 identical to 5223—58585—E586 providing the re-
lay with 3 pole double throw switch contacts.
Another transfer relay 600 shown in the chagram
in Big, 8 is identical to that above.

‘The convroller housing | contains in addition
to the above parts, a three pole double throw
relay {88 with coil 781 and contacts 762 through
87, It also contains a motor driven flasher 758
consisting of g motor 784 driving g cam 752 which
closes and opens switch 753 approximately 60

times per minufte.

The electrical connections for the component
parts of a controller and set of signals is shown
in Fig. 8 together with g master supervisory con-
vroller,

The master controller has 8 motors, 86§, 802,
¢83. These motors run continuously being con-
nected o line 884 by wire 888 and to line 835 by
wire @37, Motor 28{ drives a cam 821 through
a sev of gears 8§{1. Cam 82! has a series of pro-
jections which actuate switch 831 momentarily
as the cam rotates. Two projections §2ia and
g2id on the cam are exactly 180° apart. Pro-
jections 821D, 82ic, and 82ie are spaced SO no
two are exactly 180° apart. The gears 8i! are
selected so that cam 821 rotates 180° in the same
neviod of time as dial {187 rotates 360°.

Likewise, moter 882 drives a cam 822 (iden-
tical t0 cam B82!) through gears 812 at a speed
one half that of dial 237. Carm 222 actuates con-
tact 832. Motor 883 drives g cam 823 (identical
to cam 82{) through gears 813 at a speed half
that of dial 33%. Cam 823 actuates switch 833.

Cne side of switches 831, 832, 833 is connected
to line 884 by wire 888, Wire 844 connects the
other side of switch 83{ to one point of a posi-
tion switeh 825. Wire 816 connects the other

" side of switch 832 to 2 second point on switch

825 and wire 818 connects the other side of
switch 833 to a third point on switch 825. A
switch arm 824 on switch 825 completes the cir-
cuit from wires 814, 816, or 8i8 to wire 820 as
selected. Wire 820 connects switch arm 824 to
switch arm 827 which can be set to connect wire
820 to a selected one of wires 841, 842, or 843.

Wires 84¢ thru 847 comprise a cable which
connects the master timer with the controllers at
each street intersection. Wire 844 is connected
to position two and wire 845 to position three of
& separate pole of switch 825. A switeh arm 8§26
connects either wire 844 to line 884 in position 2
or wire 843 to line 804 in position 3. Wire 848 is
connected to switch §48 which completes the cir-
cuit to line 863 when the switeh is closed.

A set of trafiic signals consisting of a sreen

signal {4, yellow signal {5, and red signal 1§ indi-
cate “Gio,” “Caution,” and “Stop” respectively to
traffic on main street. A similar set of signals {1,
{8, and 18 indicate “Go,” “Caution,” and “Stop”
to cross street traffic. Signals i4, i6, {7, and |8

are connected to switches 414, 416, 411, and 418

normally held away from coil 503 by a spring 75 by wires 24, 26, 27, and 28 respectwely Signal



2,624,793

9

15 -1s connected to a normally closed contact 792
by wire 25. A contact 702 is connected to switch
415 by wire 38. Signal {9 is connected to nor-
- mally closed relay contact T4, Wire 3{ connects
contact T84 toc switch 419. The other side of
switches 414 through £{8 is a bus bar £49 from
which the circuit is comnleted to line 34 through
- wire 32, relay contact 786, wire 33, foggle switch
3 and wire 48, The other side of signals {4
through 1§ is connected to line 35 by wire 26.
Thus with toggle switch 3§ closed and relay 780
deenergized, step switch £88 will energize a cer-
tain combination of signals in each position of
shaft 4290 according to the contour of cams 484
through 429. As shaff 420 is advanced periodi-
cally through its six positions, the signals will
operate through a complete signal cycle,

"The manner in whieh the stev switch is periodi-
“cally advanced by cycele dial unit (688 will now be
‘described. Motor {58 is energized to rotate dial
137 by the circuit from line 34, through toggle
switch 5, wire 37, normally closed relay contact
"609, wire 32, normally closed relay contact 599,
wire 48, motor (&8, wire 38 to the other line wire

35. Dial levers (31, 133, {34, {35, and 135 close.

- switeh 184 momentarily as dial 127 rotates. Coil
418 15 actuated to advance shaft 429 over the cir-
cuit from line 24 through wire 49, switch 41!, wire
&1, switch (04, wire 42, normally closed relay cone-
tact 575, wire 3, normally closed relay contact
805, wire 24, switch 4, wire 48, coil 418, wire 45 to
line 25, The time between advances of shaft 422
is therefore determined by the speed of dial {37
-and the snegular distance between the dial levers.

‘When shatt 420 advances to its number 1 posi- -

tion,; cam £R! opens switch 41!, Swit~h 84 ecan
not energize coil 410 when shaft 429 is in number
1 rosifion. Diallever {22 closing switeh (85 then
combpletes the circuit from line 34 through switch

3, wire 32, normally closed relay eontact TRS, wire ¢

22, switeh 185, wire 42, contact 585, wire 43, con-
tact 885, wire 24, switch 4, wire 458, to coil 410,
Since dial lever 132 is the only one which closes
switch 25, shaft 428 must always be advanced
out of its number 1 position by dial lever 1232 and
thus start each revolution properly synchronized
with dial 137.

Orening the shutdown toecgle switech 3 or en-
erg'zing coil 704, which cpens contact 745, inter-

Tupts the circuit to switeh 185 but does not in-

terrupt the circrit to switeh 184, Shaft 428 will
continue to advance to roesition number 1 where
where switeh €14 is closed. Therefore urocn re-
closing switeh 2 fo resime nerral girnal opera-
~fion, shaft 42% will be in vo<ition 1 and the first
“signal indication will be the rain street ereen.
- I1 shaft 429 is out of step with dial 187, shaft 420
will stay in its numwber 1 position with the main
street green “On” until dial lever {32 closes
switch (8% to start shaft 428 in iis synchronized
relationsnip. In this way the waiting period of
shaft 429% for synchronization alwavs occurs in
“the main street green interval to give the “Go”
- signal for this extra time to the street having
the largest traffic volume.

The suvervision of each controller from the
master station will now be described. When
switch arm 8235 of switch 825 is in position cone
to select dial 137, it does not complete any elec-
trical circuit and relay coils 881 and 631 are de-
—energized. When beth of these coils are deener-
-gized, motor {50 runs and switches {04 and (95
- are effective to actuate coil 410 over the cirecuit
previously described.,

-Switch .arm 824 of switch 825 completes a eir-

10

20
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75

ist, closing of switeh 101 stops dial 137.

for g predetermined “o

wire 842 and switch

10
cuit from line 884, wire 808, switch 831, wire 814,
switch arm 824, wire 820, switch arm 821, wire
84(, switch {81 wire 49, through clutch coil 1617,
wire 38, confact 5867, wire 51, contact 601, wire
52, wire 847 to line 885. Switeh 231 is normally

closed sc that closing of switch (81 by arm {1

will energize coil 187. This disengages the cluteh
and stops dial 13%. Dial (3T remains stopped un-
til cam 821 ovens switch 831. This deenergizes
enil (67 allowing clutch to reengage.  Cam 821
holds switch 831 open slightly longer than arm
{4 holds switch 18( closed. Therefore switeh {01
opens before 831 closes and clutch coil (6T re-
mains deenergized for another complete revolu-
tion of dial {37. Cam 821 is geared to rotate from
roint 821a to 821d in exactly the same ftime re-
cuired for dial {37 to make one revolution.
Therefore if point 82fa opens switch 83f to re-
start dial 137, point 8214 will reopen switch 83l
ot exactly the same time that arm {{{ recloses
switch 18{. Coil {67 will not be energized and
dial 137 will continue to rotate in a fixed relation-
ship with cam 82{ without stopping. Al the
other controllers in the system will likewise be
synchronized with cam 821.

Should the synchronized relationship not ex-
So that
dial 137 does not remain stopped for a complete
sienal cycle waiting for projection 82ia or 8§21d
to open switeh 821, which would unnecessarily
delay traffic on the cross street, I provide addi-
tional proiectiocns 8215, 82i¢c, and 82(e on cam
a21. Any of these projections opening switch
821 will restart dial 137. However, since there
are no projections 180° across from these, dial
137 will be stopped upon the completion of the
next cyele and will be started by a different pro-
jection on cam 821, Within a few cvcles. either
projection 821q or 821d will start dial 137 and
the synchronized relationship will be maintained
for succeeding cycles.

The “0” point of dial {48 will normally be un-

- der index mark 1454 each time 82{a or 821d opens

switch 831. This is true for the dials of each con-
troller connected to the system. The “0” point

on dial 137 can be shifted to anv relationship

with the “0” on dial 148 and locked. The “0”
point of dials 137 at each intersection can be set
set” from the “8’ on dial
{40, Dial lever 131 is set at “0” on dial 137 and
determines the start of main street green. Thus
the main street green signs come “On” at succes-
sive intersections alone the street according to the
offset between dials 137 and (40 of the respec-
tive controllers. The coordinated start of the
creen signal periods provides for a progressive
movement of traffic.

A selection of two additional “oifsets’” for dial
137 is provided by switches 102 and 103 and their
actuating arms 112 and {3, When switch arm

327 is moved to its secend position, the circuit

from wire 8298 is established to coil 15T through
[22. 'Therefore position-
ing arm 1i2 establishes a new synchronizing
position of dial 137 with cam 821. For example,
if arm 112 is set at 159, it will close switch
G2 when “15” on dial 148 is under index mark
{344, The start of the main street green. (de- -
termined by “0” on dial 137 at which arm {31 is
set) 'is thus shifted 159% of a revolution of dial
137 in its synchronized relationship with projec-

tions 821g and 821d on cam 821. In a similar

manner, moving switch arm 827 to wire 843 com-
pletes the circuit to coil 167 through switeh 103.
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Arm 13 actuatmg this switch can be set for a
selected third offset position.
Switch 825 selects which one of cycled dial
units 100, 268, or 308 is to actuate coil 4i9.
In the second position of switch 825, a circuit is
- completed from line 884, arm 828, wire 844, relay
~coll 201, wire 52, wire 847 to line 885. Coil 5€I
cannot immediately actuate armature 582 which

is lacthed open by the pin on armature 584,

When the main street red signal is “On” (posi-
tlon 6 of shaft 4268) cam 482 is positioned as
- shown in Figure 4 but switch £12 is held open by
cam 446. When dial lever 13! closes switch 34

12
603 is energized which removes the pin from be-
hind armature 652 allowing relay to release.

- Transfer can thus be made to any dial by posi-

10

tioning switeh 825, but the actual transfer does
not occur until the dial arm §i3i (or 231 or 33f)
actuates its switch {04 (or 204 or 384) and shaft
420 is in position six. The one dial then stops
and the other dial starts with the step switch
properly synchronized with the new dial.

When there is little trafiic at night, the signal
display may be stopped and one of the signals on
each street flashed as a caution signal. A switch

- 888 is provided for this purpose which, when

to energize coil 410, cam 448 is raised to position

shown in Fig. 5 and switch 812 closes. A circuit
is now completed from line 34, wire &8, bus bar

445, switch 412, wire 452, coil 583, wire 39 to line

- 35. Armature 524 withdraws pin from armature
582 which now opens contact 539, 807, 5085 and

- closes contacts 506, 568, and 518.

Obpening conta.cts 039 stops motor %0 a,t the
~ point where arm 131 holds switch {88 closed. In
some cases, the motor may coast far enough to
‘allow arm 131 to open contact {84, Closing con-
tact 910 starts motor 250. This motor will have
stopped from its previous operation with its dial
arm 23{ either holding switeh 284 closed or with
arm 231 coasted slightly past its closing point.
- If switch 202 is closed, coil 410 will remain ener-

- glzed without advancing shaft 428 as the open-

‘Ing of contact 585 and closing of contact 5@6
is much faster than required for the heavier
armature of coil 4190 to release. When motor 250
drives dial far enough for arm 23{ to release
switch 204, coil 410 is denergized and shaft 428
advances to its next position. If switch 284 is
open when conftact 596 closes, coil 418 will be
deenergized immediately and advance shaft £20
to its next position. In either case, dial lever
232 will close switch 2085 as the next operation
and advance shaft 428 to its number two posi-
tion in the same manner as it would have been
Transfer has been
“made from one dial to the next in this way with
cam shaft 420 remaining in its proper relation-
ship . with the dial levers.. -
- Opening contact 587 and closing contact 528
- transfers the synchronizing circuit from clutch
coil 167 to 267. One of switches 201, 202 and 203,
as selected by the position of switch arm 827, now
- synchronizes dial 237 with cam 822 of the master
timer in the same manner as dial {37 was syn-
 chronized with cam 821.
- to rotate one revolution during one half revolu-
tion of cam 822. Dial 237 will ordinarily be set
~ for g different speed of rotation and its dial
ic schedule.
Dial 337 is selected by moving switch 825 to
position 3. Relay coil 601 is energized but arma-
ture 602 is held open by the pin on armature 6064.
When shaft 420 is in its number six p051t10n and
- dial arm 23! closes switch 204 to energize coil

410, switch 412 closes to energize coil 663. Arma-

The dial 237 is geared.

closed, establishes a circuit from line 804 through
switch 848, wire 843§, switch 413, wire 448, coil 701,
wire 847 to line 885. Coil T8 can be energized
only when shaft 429 is in its number one position
where switch 413 is closed. This insures comple~
tion of the signal cycle before the signals are
transferred to flashing. When transferred bhack

to normal operation, shaft 428 will be in posi-

tion number cne to give main street the “Go”
signal first. Energizing coil 7801 opens con-
tacts 102, 7084, 706, and closes contacts 782,
725, and T07. Motor 75! starts which drives cam

- 782 to close switch 783 approximately sixty times

30

35

40

45

o0

59

60

g minute. Switch 7152 flashes the main street
yellow light 15 and the cross street red light 8.

Switches 825, 827, and 848 are shown as man-
ual switches but can be replaced with auto-
matic time switches to operate them according
to a preset schedule without departing from this
invention. If the controller is to be operated in-
dependently of the master controller and not as
part of a system, switches 825 and 848 could be
located at the controller. In this case, wires 841,

842, and 843 would not be required. Mo syn-
chronization would be required and coils 187, 267,

and 367 could be omitted.

Switch 4 may be turned to hand operation to
operate the sighals by pressing hand control but-
ton 6i. Each closing and opening of switch 6
adva,nces shaft 420 one position. This permits a
police officer to operate the signals during some
abnormal traffic condition. He can watch the
traﬁm movement and advance shaft 420 as fast

o conditions warrant.

It 1s of course understood that the specific de-
scription of the structure set forth may be de-
parited from without departing from the spirit of
this invention as disclosed in this specification
and as defined in the appended claims. |

Having now described my invention, I claim:

1. In a ftraidic signal system for controlling
“Stop” and “Go” signals for intersecting main and
cross streets, the combination of a step switeh for
operating said signals in a predetermined se-

-quence, a plurality of timers, each for operat-

ing said step switch according to a predetermined
tiine schedule, selecting means for selecting one

-of said timers to operate said step switeh and to

- stop the other timers, locking means for prevent-

ture 604 withdraws the pin and releases arma-

ture 602. Contacts 6985, 687, 669 then open and
606, 608, and 610 close. Switch arm 824 trans-
~ fers the synchronizing c¢ircuit to switeh 233 and
cam 823. Dial 337 is geared to turn one revolu-
tion during one half revolution of cam 823. |
When switch 825 is returned to its first posi-
tion, coil 601! will be deenergized but pin on arma-
ture 684 will hold armature 602 in its attracted
- position. When shaft 420 reaches its number six
~ position, switch 412 is closed when dial arm 331

6o

Ing operation of said selecting means, and a re-
lease circuit operative when said timer reaches s
predetermined position whereby said timer is
stopped in said position and the other selected
timer is started from said position.

2. In a traffic signal system for controlling
“Stop” and “Go” signals for intersecting main
and cross streets, the combination of g step switch
ior operating said signals in a predetermined se-
quence, a solenoid for advancing said step switch
sten by step, a plurality of cycle dials having

. closes switch 304 to energize coil 410. Relay coil 76 adjustable actuators, driving means to rotate each
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-:dial,. control switches -associated with each dial
+and operated by said actuators to energize said
- solenolid and advance said step switch according
10 a timed schedule, circuits for connecting said
- step switen to o selected one of said dial control
switches including a synchronizing circuit for
-maintaining a synchronized relationship between
sald selected cdigl and sald step switch whereby
the “Ge” signal is transferred from the cross
street to the main street when said dial is in &
predetermined position, a relay means having
multinle pesitions, sald relays means in one posi-
~tion energizing the driving means for one of said
dials, deenergizing the driving means of the other

dials, and connecting said circuits to the control

.switches. associated with said dial, said relay
.eans.in.g second prosition energizing the driving
ameans - for. a second one of said dials, deenergiz-
ing the driving means for the first dial, and con-
“necting said cireuits to the control switches asso-
~elated with sald sscond dial, a selector switeh
for positioning said relay means, locking means
preventing movement of said relay means, and
-release means effective when the dial actuating
- the step switeh is 1n a predetermined position to
~render sald locking mesns ineffective, whereby
-sald first dial is stopwed in sald predetermined
position and the other dial is started.

3. In g traffic signal system, a set of trafiic

» gignals, a step switeh for ope}:a.tmg said signals in-

-9, predetermined sequengee, a first moior driven
~gial, adjustable actuators rotated with said dial,
a0 first switeh closed by szald actustors for ad—
~yaneing. said step swiich step by step according
-10 the spacing of the actuators on the dial, a sec-
-ond motor driven dial, adjustable actuators ro-
tated with said second ma-l, a second switch closed
- by-saild actuators for advancing said step switeh,
a transter relay --having cne position for causing
operalion oL said firsy i
-necting said sten switch 1o said first switch and
‘having g second position for operating said second
-motor-driven dial and connecting said step switeh
-to sald -gecond switeh, a third switeh for select-
ing the first and second positions of said relay,
datch means for latching said transfer relay in its

first or second positions, a release coil on said re-
lay, a fourth switch comprising part of said stew
switch and operakle when said step switeh is in g
- predetermined” position o energize said release
‘2oll,-said release coil effective o release the lateh
means aliowing the transfer relay 10 assume the
"position determined by the third. switch and
transfer the step switch control to the other dial
and 10 svart its motor.

4, In g traffic signal system, g set of trafic
Sl“’ﬂﬂla, step switch for operating said sighals
in a predetermined sequence, a solenoid for ad-
vancing sald step switch, 2 plurality of tim
for energizing and deenerg zing said solenoid t:}
advance said step switch according to a cyelic
timed schedule, a relay normally connecting said
solenoid to one of said timers to be advanced
thereby, a second switech to cperate said relay to

e
'lr-ﬂ
112

1 27g

disconnect sgid one of said fimers from said 85
solenocid and to connect another timer thereto,

“locking means to prevent operation of said relay
by said-second switeh, and release means inciud-
-ing g first means, a cam actuated by said step
switcn normally preventing operation of said first
means except in a predetermined position of said
sitep switeh, and a second means actuated by said
solenoid normally preventing operation of said re~
lease means when said sclenoid is deenergized
whereby said locking means is released when the

Mnotor driven dial and con-
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step switch -is in -a predetermined -position and

Saic? solenoid -ig energized.
8. In g trafie control sysm:n for controlling g

ichals at cross streets
Ve t.a,l,p combination of ek

iniersecting & mgin street

sevies.of cozﬂ‘rt}ﬂfﬂrs, eacn controller having & step
- S% 1tﬂh {01

%mbmg ths signals at -an intersec-
rmined secuence, a blurality. of
ng adjustakie actuators to ad-
said sten sw b-"p according to a timed sched-~
iving means for each dial, relay means for
acting said step switeh o a selected one of
'd'.f:}i‘als :anr“’e. t0 operate the driving means for
eﬁ" cigl synechronizing means between

’1 aud the selected dial whereby the
wredeterminead position when the
ransfered to the main strest, o
or operaving the relay means. in
alect a dial o operate the said
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- sald relegse switeh in one
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: -and a second o

release 53314 locking means
a cam on said sten smtsh for closing
position of said step
switen, a memier (0 hold said release switch un-
regnonsive 1o ".;hﬂ cam in one position and respon-
give 10 the cam in a second position, connecting
said member and said solenoid
Id mewiner in its first position when
solenoid is deei 1ergized angd in ivs second posi-

nienoid is energized, and a circuit

celting means upon closure of said
‘E‘IhEI’EUp’W‘l said relay means oper-
s*E.:*JJ,. s;:ih, dial and to start the newly se-

iecied dial in ==*a..Lt nregetermined position when
e 07 signal is being transferred o the main,
ﬁzreeﬁ

“ran’

"‘?‘tr*p anc ﬂlgnah at 2] t::afﬁc mtﬂrsectlon
e com ”ﬁl"‘&tifj?‘i of a c¥elically onerated switeh for*
perating said signalsin a timed sequencs, a relay
o1 m nnecting s2id signals for a Secandaw Sig-
naplay, a coentrol swifeh for energizing said
._4 to salech said secondary signsl display, a
cyclically operated switch clased
grmined position of the cyclicslly on-
’lt I and connected in series with said
witcn and said relay to prevent operat-
ay €xcept when the cyelically operated
10 sald predetermined position, and g
said relay to stop the cyelically oper-
1 when the relay is energized.
'i; affic signal controller, “Stop” and
cyclically oparated signal switen

1 -
“E EJ

:—'h

:::"*“

(E‘

-

{'}

ne cgf_.gu]_j signals in o timed sequence, 2.
reiay with g plurs .'Elt‘ of contfacts having one posi-
- vion conneciing said signals to said signal switch

gsition to connect said signals for
S non- cwmc signal indication, a circuit to oper-
a-te ;;u 4 re_':-;r inciuding g ﬁrst switch to select
ion of said relay, a second switch in series
switeh, and means on said sienal
ﬂs.tr" said second switeh when the
i & predetermined position, one
ts connected to stop the ad-

‘tep cw*ta,h in said predetermined

E*‘E bv Een R ﬂnerg 7e sald trafiic
cre; "f&te:s:mmeu sziuence, a plurality
s providing impulses to advance sald step
smm:m selecum switch means normally connect-
ing one of said timers to advance said step switch

and operable to disconnect said one of said timers
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- and to connect a second timer to advance sald

step switch, interlock means for preventing the
operation of said selector switeh, a control switch
for releasing said interlock means, a cam on said
shait for closing said control switch in g prede-
termined position of said shaft, a second cam
free to oscillate about said shaft and shaped to
hold said control switch unresponsive to said first
cam Jn one position, and responsive to said first
cam in a second position, and connecting means
between said second cam and the solenoid to hold
the second cam in one position when the solenoid
is deenergized and to move the second cam to
the other position when the solenoid is energized.

9. In a sighal controller to provide a seguence
switeh, a plurality
of cycle dials each including.a control switeh for
~advancing the step swiich, actuators carried by
- each dial for operating the conftrol switch and
means for rotating each dial, a selector switch
- to select one of said dials to advance said step
switch, operating means operated by a predeter-
mined actuator closing its control switch, and
transfer means operated by said operating means
“to connect the control switches associated with
‘the dial selected by said selector switch to said
step switch.,

10. In g signal controller te provide & sequence

of sighal combinations, a step switch, a plurality
of cycle dials each 'ineluding actuators carried
by each .dial for advancing said step switeh, a
motor for rotating each dial, transfer means op-
erable 10 connect said step switeh to a selected

dial and to start its motor and to stop the other

motors and dials, a selector switeh to select one
of sald dials to advance said step switch, operat-
ing means operated by a predetermined actuator
closing its control switch, and transfer means
- operated by said operating means to connect the
control switches associated with the dial selected
by said selector switch to said step switch.

11. In g signal controller to provide a sequence

of signal combinations, a step switch. a plurality
~of cycle dials each including actuators carried
by each dial for advancing said step switch and
means to start and stop rotation cf each dial, se-
lector means operative to start rotation of a se-
lected one dial, stop retation of the cther dials
and connect said step switch to the selected dial
to be advanced thereby, means for operating said
selector means to stop one dial in a predetermined
position and to start snother of said dials from
said position thereby maintaining a synchronized
relationshin hetween said selected dial and the
step switch, said means including a first inter-
Jlock switeh actuated by said step switeh in one
position thereof, and a second interlock actuated

16

~on said step switch to hold said release means in-

~operative except in a predetermined position of

said step switch and a second means, actuated by
anl advancing impulse from the timer connected
to advance said step switch, tfo render said re-

lease means responsive to the first means.
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13. In g traific-signal system, the combination
of a set of traflic signals, a step switch including
a shaiv operable step by step to energize said
traffic signals in a predetermined sequence, a
plurality of timers providing impulses to advance
sald step switeh, connecting means normally con-

“necting one of said timers to advance said step |

switch and operable to disconnect said one of said
timers and to connect a second timer and to ad-
vance sald step switeh, a selector switeh for se-

lecting one of said tlmers to operate said step

switch, an actuating means operated by a timer
1mpulse which advances the step switch to a
predetermined position, and transfer means re-
sponsive to said selector switch and said actuat-
Ing means to connect the se;ected t1mer 1o ‘the
step switch. |
14, In a traffic mgnel 'centreller, “Stop” and
“Go” signals, a step switch having a plurality of
switches for operating said signals in a predeter-
mined sequence, a timing motor, a pair of switches
connecied to said step switch fo advance it, step
by step, upon operating said switches, actua,tors
driven by said timing motors to operate one of
sald pair of switches in a time schedule, said one
of said pair of switches connected in series with

a switch on said step switeh which renders said
one of szid pair of switches inoperative in one
position of said step switch, an actuator driven

" by said motor to operate the second of said pair
- of switches to advance said step switch out of

- sald one position, thereby synchronizing the step

40

40

- the s

switchh with the actuator driven by the motor, a
reiay having g piurality of contacts to connect
said signals to said step switch in one position and
to connect said signals for a secondary signal in-
dication in a second position, a eircuit to operate
said relay including a selector switch to select
the position of said relay, a control switeh in
series with the selector switch, means on said
step switch to operate said control switch when
step switch is in a predetermined position,

. and a contact on said relay held open in said

55

by said one dzal when sald dizl is in a predeter-

mined position to advance said step switeh.,

12, In a traffic-signal system, the combination
of a set of traffic signals, a step switch operable
step by step to energize said traffic signals in a
predetermined sequence, a plurality of timers pro-
viding impulses to advance said step switch, con-
necting means normally connecting one of said
timers to advance sald step switch and oper-
ahle to disconnect said one of said timers and to
~connect a second timer to advance said step
- switch, and means for preventing the operation
of said connecting means, a release means for
sald connecting means comprising a first means

60

10

second position of the relay, said contact in series

- with said second pair of switches to prevent the

actuators from advancing the step switch from

sald one position of said step switch when said
relay is in its second pesvtmn

}.T’RANK ARTHUR PEARSON.
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