Dec. 4, 1951

4 ' 11
/ .

J. J. ALLES 2,577,296
SYNCHRONOUS CONTROLLER

Filed March 25, 1950

207

L 140

| 36 101

15H 108

L —4 )

152 |89
—

150

55

INVENTOR
JOHN J. ALLES

ATTORNEYS



Patented Dec. 4, 1251 ke 2,577,296

UNITED- STATES PATENT OFFICE:

2,577,296
SYNCHRONOUS CONTROELER .
John.J. Alles, Wilkes-Barre, . Paz.
Application March:25; 1950, Serial No. 151;886°
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isrinvention: retates: torcont¥olisesy and; forr andithessienals: 18; $&Landd i 5 aresconnectedsto:.
convenience; is:shown:appled to azcontroder-off - the:side:20:through:-wire 22:. Thesgreem:signal’
the: kind: set: forth: in:. mys prior- Patent: Nox  {0zissconnected:io:comtact 24 through: wire: 253

2,324:051; dated:sJInly:13; 1943, and:theramber:light tl-to a:contact 25:throught:
Such controllers: consist:essentially=of: ax pli=- 5% wire> 27, In:like: manmery the: green:and:amber:
rality-of units-for-controllingsthe greem; amber ~ signal§s{3 I4zavesconnected. tor contacts:28; 29
and red:sigmals.at:street intersectionsy eacli unit. respectively. through wires:38; 31:
including:an-intermittently operated:timer:motor: - Ar movable; confact38zisrarrangedite bexmoved:
adapted; when energized; to:move from aw iniial: interandioutrofiengagement with thie contacts:24;.

stom pesition-through a:cycle; tossugcessively-con=- 10 26; and:is:conneeted: o a:stationary:contact 48
trol: thes green;: amber -and red:signals;ofiione: through wirerdd:andthe:contacty 28, 29 areconrss
. stieet: Thesarrangementiisssuchithat the eyele:  trolledrby:mowabiescorntactz422connected to: stax.
ofthe-unit for-onesstreet:af:therintersection; ifw-- tionary:contact #8:throughrwire£4. .

cluding-the energizingcof:its:greernrsignal and: itse Contact: 40 11§ energized: bye the ;armaturezor:
timermotor, is inittated dn-responsesto the coms. 1% movable contact 58 connectedsto-the:hot sides54.:
ingzon:of ‘the:red stgnal:ofithe funit: forranother: of? the: supply-tHrough: wirex82: 'The: armature
street atithat intersection:. Thusyiftheremredwor - 58:is under thercontreliof :axrelayrcoil §3:. Thes
streets atthe:intersection: (the ordinary-crossingd: comtactz48:o0f unit:Biissenergized by armature:5ds
two: units: are: provided; - whereas: iff there: areé - conmectedrtorwires8t through wirecds; therarmaz.-
three streets at the:intersection; threesunits:ares 28uture beivgunder:the-controkof:relay coik 56z
provideds: and, in: ol cases; ar unifyreaching:its: The:contacts:362 42iare actuatedinto:and-outs
red licht:phass staxts-up:the:cyclezofsa .secomds .  offengagement with: their: associated:stationary:
unit; -and:when-that sccond unit:reaclies-itsered - contacts: byr camss 62 .68y, ‘Thesex eamsy: are:
light phasesitstartsupthecycleof thefirstimmit,:. mounted:upon and rotateswith control shafts:56;.

ifthere are:only two; ox:of :thie third unit;if:therer 25.57; respectivelyy these :shafts: being: rotated : by
arethree: and Soom:. motorss 693, 18, through: reduction: gearing: ars.
Being:thus-electrically -tied: togetherandwopexs. ranged: in: the: respeetive «gear-housings: 12;. 8%,

ableé:only: in:sequence; the:several unitsofany.one: Thesmetors:69,. 18:are connected:tosthe: gearings”
controller-cannot-get:outiof step;orrdisplay con~ in. housings 72, 13:through: theirrshafts: T5; 763,
flieting:signals;. However, ituds mechanically ims . g4 respectively;. - Thesgear: housimgss are. rotatablysr
possible:oryatleast; mot-practicaliinapparatus:of: - mounted upopn:the:shagts: 68y T8 .67, 18z The:z
this: character:, to: eliminate: ther chancesof: thes "  cams: 62; B8-may-be :insulated: from: their:shaftss
cyclé offonesormore unitsrofia.controller; orrofs 66,67 by:being; mounted uponrdises T8xofdnsulats-
aseries of controfers; from:varying by -assnyail: ing nraterial..

amount; ; and: while: suchs variations:raay: be:nos g5 Ashelical:spring:90.j3: ~Secured at itssivmeryend:
mere thamr arfrastion:of assecond; they-are:apt tor  to:shaft 66; assati194; and: at-itszouter end to as

bercumuldtive: and:thesnumber-of s cyclesscom-- - - fixed.point-82. Therarrangement.is such;that:
pletednin: ai given: period: is:such: that: thestotal: when the-shaft.68 is:rotated to moverthe.cam:527
varistion-may;quickly become: substantial: . through its- arc of rotation, the sprimg: 90 iss

iez0bjeet of ithe:present inventionzisstosproz- 4y, Woundauby. That:is; therrotationaofthe:shaft 66
ontroller-of the:typesof:thessaid:priep- -  Iis-against thectension:ofithesspringsand, accords.

pahe;nt -which:is:synchronous.:. ingly; thesspring 98¢ yieldingly: urges: the-shaft 66
The invention will be readily understood: fromr andthe-associated: cam,§2: baek o itsinitial posis.
thesfollowing:deseription:in::connectionwith.the tion:. Similarlyy a-spring,:93: is, associated with:

accompanying:diagram showing: a:twosunit:con:. 45, shaft-6l. L
trollez-having: the: invention:: applieds tog it. The. cam:§2. A unit-As is;»in-‘i.ts:;:ini;tial,m:‘staxtmgg
The:stwo-units:are:designated-A and: position with. movable:contaet 36sin engagement:
green, amber-and-red lights:conttolied by with:contact. 24... Heweyer;: the: green: signal: 10y
aresdesignated .16y (f:and i2; thoseceentiolledioy:  Isnot.Bluminated-due-to:the-factsthat refay:§3:
unitsBras: i3; Msand 152 For: conveniencey the: 5o 18 :de~energized-and:its:armature:80 is outrofifens.
green;. ambper: and redasignal- Hehts :are letteredy-. gagement with contact 40 and is dropped intés:
G A and:R, respectively, inteach unibs. : engagement; withn stationary- contact: {09 which
Asidescribedsim thecaforesaid sprior:patent; the» is- commnected:. tox thes red: lamp:: 122 through: wires -
signal:lights - ¢85, ks and (2x arezconmected “tosthes 10450 Accondmgly, the redd lightus{ energxzed;mn» “
-comuon:side: 28-0f; the,,smplwthmugh ae,«w:u:euZi 55 stteet A . .
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Cam 63 of unit B has traveled through a por-
tion of its arc of movement and is so positioned
that it has moved the contact 42 into engage-
ment{ with contact 29. Inasmuch as the relay
in unit B is now energized, a hot feed is pro-
vided to the amber light through wire 585, ar-
mature 54, contact 43, wire 44, contacts 42, 29, and
wire 3. Relay 56 in unit B is energized through
wire 52, armature 50, contact 100, wire 101, wire
{08, movable contact 145, stationary contact 158,
wire 159 and, from coil 56 to the common side
20, through wire 128. Wire (59 is also con-
nected to coil 160 of motor 70. Accordingly,
the motor 70 is energized and is operating to
effect rotation of cam 63, which has just shifted
the movable contact 42 from contact 28 to con-
tact 29, effecting a shift from the green signal
{3 to the amber signal 14 of unit B.

ot
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The gear housings 12, 13 are each provided -

with radially extending projections 120, and the
respective units are provided with detents {21,
122 normally engaging the projections 120 -and
being withdrawn from engagement therewith by
the respective solenoid coils 125, i{26. The coil
126 ‘is connected to the wire 128 and the coil
125 to the wire 129. The opposite side of coil
125 is connected through wire (30 to the feed
wire 31 for the amber lamp 14 on street B. The
other side of the coil 126 is connected through
wire 131 to the feed wire 27 of the amber lamp i1
for street A. Accordingly, inasmuch as amber
lamp {4 on street B is illustrated as energized,
the coil (25 is likewise energized, moving the
detent 121 out of engagement with the projec-
tions 120 on gear housing 72.

The reduction gearing in the housings 72, 73
is of the planetary type and functions when the
housings are held against rotation of effect ro-
tation of the cam shafts by the respective mo-
tors. Due to the relatively great reduction in
the gearing arranged in each of the housings 72,

13, the housings are in practical effect, insofar
as retrograde movement is concerned, coupled
to the respective shafts 66, 67. Accordingly,
when the shafts 66, 67 have been rotated through
their cycle or arc of movement by their respec-
tive motors against the tension of the springs
80, 93, and thereupon the detents 121, {22 are
withdrawn from the projections 129, the hous-
ings 712, 13, and their associated shafts 66, 67
are rotated backwards by the springs 90, 93.
Shaft 66 has been so rotated by its spring and
the backward movement arrested, by the en-
gagement with a stop 86 of the ear 83 of a
disc 80 secured to the shaft. - A similar disc 81,
ear 84 and stop 8T are provided for unit B. As
explained in my said prior patent, the stops 886,
81 are adjustable to vary the duration’ of the
green signals.

It will be noted that the motor coil (60 of

timer motor 710 of unit B is connected on one
side to wire 128 and main 20 and on ifs other
side to wire 1589, By contrast, whereas one side
of motor coil 153 of timer motor 69 is connected
to wire 129 and main 20, the other side of mo-
tor coil 153 is connected by wire 175 to stationary
contacts {76, 177. The latter contacts are en-
ergized, respectively, by movable contacts (178,
1719 which are connected in parallel to wire 152
and thence to relay 53 and stationary contact
i151.

Contact {718 is the armature of a make- and-
break device diagrammatically indicated as con-
sisting of a disc 180 c¢arrying a plurality of ra-
dially projecting elements i8f. Armature {18
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5 cycle, whatever it may be.

4
is normally biased to open circuit position and is
repeatedly moved to engage contact 176 by the
elements 181 upon rotation of disc (80. The
latter may be driven, through reduction gearing
182, by a synchronocus motor 183, the coil 184
of which is shown connected across the mains
for continuous operation. Confact (19 is like~
wise biased to normally open position and is
moved to engage contact {171 upon energization
of relay 185 which, as 1nd1cated is connected
by wire (86 to main 20.

When, now, cam 63 of unit B advances to the
point of causing the insulating member 139 car-
ried by element 42 fo engage set-screw 140 and
disengage element {45 from contact 158, the cir-
cuit of relay coil 56 is broken and element §4
dropped into engagement with contact 105.
Thereupon, the amber light of unit B is ex-
tinguished, the circuit of its red light is com-
pleted- and, through wire: 106, wire 150, confact
151 and wire 129, current is supplied to energize
the relay coil 53 of unit A and raise element off
its “red light contact” 100 (extinguishing that
light) into engagement with contact 48 to com- -
plete the green light circuit of unit A.

Even though wire (52 is now live, it will be
noted that the motor coil 153 of timer motor 69 -
is not energized until one of the elements 81"
carried by disc (80 closes the switch (78, 176. -
Such closure serves to energize holding .coil 185
of switch 179, ITT so that a holding circuit for
switch 179, 177 is established and through which':
motor coil 153 continues to be energized (notwith-
standing the repeated: circuit interruptions' at
switch 1718, 176) until the current to wire 152 is
interrupted. That occurs when cam 62 reaches
the end of its travel, after successively extinguish- -
ing the green light 10, lighting the amber light
{1 and, finally, breaking the circuit of relay coil -
53 to extinguish the amber light of unit A, il- -
luminate the red light of unit A and coincidently,
complete the green light circuit of unit B.

It will be apparent that while the green light
of unit A is illuminated in immediate response
to the coming on of the red light of unit B and
even though wire (52 is rendered live at the
same time, the starting of timer motor 69 of unit
A has to wait upon the closure of switch {78, {716
by the synchronizer. That is to say, while the
green light cycle of unit A is initiated by unit B,
its duration (which is dependent upon the op-
eration of motor 69) is determined by the precise
timing of the synchronizer. Obviously, also, the
controller is thus synchronized once in every
As described in my
said prior patent, the adjustment of stops -86,
81 to vary the green signals -can be effected by
suitable knobs movable over scales calibrated in -
seconds; and the durations of the amber sighals
can likewise be effected by similar knobs mov-
able over scales calibrated in seconds, these lat- -
ter knobs performlng the function of adJustlng
screws 140. k

The short, equal intervals at which the make- :
and-break device operates may conveniently be -

" referred to as sub-multiples of the time cycle of

75.

the controller. In practice, the time cycle of the
controller .is established (that is, manually ad-
justed in the manner described) to a total slightly
less than an.actual multiple-of the speed of op-
eration of the make-and-break device. ¥For ex-
ample, if the disc {80 is driven at a speed .of,
say, one revolution per minute, twelve -elements
181 may be employed so. as to effect closure of
switch 178; 176 at five second intervals. If, then, -
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the controller cycle were manually set for, say,

forty-seven seconds, the synchronizer would ac- -

tually start up unit A motor at the fifty second

contact by one of the elements (81. Or, for ex-

ample, if the controller cycle were set for sixty- "

two seconds, the synchronizer would delay the
start of motor 69 of unit A until the sixty-five
second contact had been made by one of the
elements 181.
trol by the synchronizer prevents the accumu-

lation of such minor variations in timing as may-
result from mechanical causes in the units them- -

selves.

In the use of the controller, the  required:
manual setting of the time cycle at a figure:
slightly less than an actual multiple of the speed”
of operation of the make-and-break device can’
readily be accomplished by an instruction, call-"
ing for the setting of the cycle at a figure, say,”
three seconds less than that actually required'»‘

for the green light on street A.

While, for clarity of illustration, two separa,te;
1716 and (79, {77 have been shown:

switches 118,
in the diagram, it will be apparent that the make-
and-break actuator (in this instance represented’

by elements (81) can be arranged to operate di~

rectly upon switch 179, {711 and switch 178, 176
dispensed with. The operation will be as al-
ready described. That is to say, the circuit of

coil 153 of timer motor 69 will not be energized :

until switch 178, {17 is closed by the synchronizer
and such closure will coincidently close the cir-
cuit of relay coil {85 and hold switch (78, {711
closed and unaffected by elements (81 until the
cycle of unit A is again to be initiated.

By means of this invention there is thus pro-
vided a synchronous controller the cycle of which
can be changed at will without the necessity of
changing the speed of rotation of the control
shaft, as by changing gears or otherwise.
will also be apparent that the described syn-
chronizer is equally effective in connection with
non-synchronous controllers of other types than
the one herein shown and described for pur-
poses of illustration.

The following is claimed:

1. In a traffic signal controller for controlling
the green, amber and red signals on each street
of an intersection having two or more streeéts,

comprising an individual control unit for each i

street, each control unit including an intermit-
tently operated timer motor operablé when ener-
gized to move from initial position through a
cycle to successively control the green, amber and
red signals on its street, and means responsive to
the display of the red signal of one unit for sup-
plying current to the green signal of another unit
and, in parallel, to the timer motor circuit of suéh
other unit, the improvement which comprises: s
holding circuit in parallel with the said timer
motor circuit; a relay in said holding circuit; a
switch responsive to the energization of the said

In any case, the superseding con- -
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relay and controlling both the holding circuit and
the said timer motor circuit; an actuator adapted
for energizing said relay; and a continuously op-
erating synchronous motor for operating said
actuator at equal intervals representing sub-
multiples of the time cycle of the controller.
2.-In a trafiic signal controller for controlling
the green, amber and red signals on each street of
an intersection having two or more streets, com-
prising an individual control unit for each strest,
each control unit including an intermittently op-
erated timer motor operable when energized to
move from initial position through a cycle to suc-
cessively control the green, amber and red signals
on ifs street, and means responsive to the display
of the red signal of one unit for supplying current
to the green signal of another unit and, in paral-
lel, to the timer motor circuit of such ofther unit,
the improvement which comprises: a switch in
the timer motor circuit of said other unit, said
switch being biased to open-circuit position; a
continuously operating synchronous motor; a
shaft driven by the synchronous motor having at
least one element positioned to close said switch
at equal intervals representing sub-multiples of
the time cycle of the controller; a relay adapted
o be energized in response to closure of said
switch; and a timer motor holding circuit con-
trolled by said relay.
~ 3. In a traffic signal controller for controlling
the green, amber and red signals on each street of
an intersection having two or more streets, com-
prising-an individual control unit for each street,

- each control unit including an intermittently op-

60

erated timer motor operable when energized to
move from initial position through a cycle to suc-
cessively control the green, amber and red signals
on its street, and means responsive to the display
of the red signal of one unit for supplying current
to the green signal of another unit and, in paral-
lel, to the timer motor circuit of such other unit,
the improvement which comprises: a switch in
the timer motor circuit of said other unit, said
switch being biased to open-circuit position; a
continuously operating synchronous motor; a re-
duced speed shaft driven by the synchronous
motor having & plurality of equally spaced ele-
ments positioned to close said switch at equal in-
tervals representing sub-multiples of the time
cycle of the controller; a relay adapted to be ener-
gized in response to closure of said switch: and
4 timer motor holding circuit controlled by said
relay.
JOHN J. ALLES.
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