
Dec. 4, 1951 J. J. ALLES 2,577,296 
SYNCHRONOUS CONTROLLER 

Filed March 25, 1950 

NVENTOR 
JOh N J. A.ES 

2 BY 2 
AITORNEYS 

  



Patented Dec. 4, 1951 

UNITED STATES 
2,577,296. 

2,577,296 

PATENT OFFICE. 
SYNCHRONOUS CONTROELER 

John.J. Alles, Wilkes-Barre, Pa. 
Application March 25, 1950, Serial No. 151;886s 

This invention relates to;controllers and, for 
convenience, is shown applied to a controller of 
thies. kind set forth in my prior Patent No. 
2,324;051, dated July 13, 1943. 
Such controllers, consistessentially "of... as pitle. 5 

raitys of units’; for “controlling: the greera. amber 
and redisignals...at street intersections; each unit. 
including an intermitteratly operated timer:motori 
adapted, when genergized to move from an initial. 

3:Claims... (Cl. 177-337) 

and the signals: 3, 4 and 5; aire?...connected: to: 
theside, 26: through wire, 22:... Thie: green signal 
fisconnected to contact 2, through Wire 525i. 
a radištheianber:light, 3 to a; contact:23:through 
wires 27. In likes mariacr; the greenland:amber 
signals, f3. 43ares connected to contacts:28, 29. 
respectively.throughWires.39; 3: 

... A movable; contact,38iisarranged to be moved 
into and out-of-engagement with the contacts:24, 

stop position through a cycle; to successively con- 0° 26, and is connected to as stationary contact 40s 
trol thes green; amber and red; signals; of one: 
street. Thecarrangementiis; such;that the cygle: 
of the unit for ories street at the interSectionaif." 
cluding the energizingcofits:green siginal aridits: 

through wire; 44 and the contacts: 28, 29 are con; 
ticolled by movabies, contact: 32 connected to stas. 
tionary contact:33:through:Wife;4. 
Gontact. 4 is: energized: by the armature ores: 

timer motor, is initiated in response to the coal movable contact 58 connected to the hot sides 54. 
ing:on:of thered signal of the unit for another 
street at that intersection. Thus; if thesetarestWo; 
streets at the intersection (the ordinary crossing2: 
two: units: are:...provided, whereas if there: are 

of the: Supply through: wire's 52: The amature 
59:is under the controli of sarelay coil,53. The 
contact:43:of unit Bis: energized by armature:54s 
contected to swires 5 through wires:55; the arma. 

three-streets at the intersection, three:units are 20ture being:uade the control of relay coil:56: 
providedi. and,...in all cases; at unitia reaching its: 
red light phase starts."up the: cyclesiofia...Second . 
unit; and:when that second units reaches itsered 
light phase; it starts;up thescycle of thesfirstitunit, 
if there are only two or of the third unit; if therer? 
aleeithee; aid SOO.g. 
Beingsthus electrically tied togetherzand-opers. 

able:Only insequence; thesexterial units of anyone 
controller:cannot get out: of step.o.display conn., 
flicting signals. However, it is mechanically ims, 
possible:Orfatleast;not practical if apparatus of: 
this, character, to eliminate; the chancers of teles 
cycle of one orimore units:of: a conticoller, or of: 
a series of controllers, from varying by a small 
amount; andrs whiles such: variations may be:no:35, 
mate than affraction of a.second they are:apt to: 
be: curaciatives and the intinberrof: cycless coa-- 
pleted in: as given period is: Such that; theatotal; 
variation may quickly become; substantial. 
Thesobject of:the:present inventionisstoy 

vides az, controller of the stypes of thes said; prior: 
patient; which is synchronous.. 
The invention will be readily understood from 

the following:description in connection with the 
accompanying: diagram showing: a two-unit cons, 45, 
trollei having: the invention applied to it, 
The two:units: are designated A and iB. Ther: 

green, amberland redlights:controlled by unit. 
are designated C. and i2; those:centrolled;by. 
unit...Bcas: 3; 42, and if 5. For conveniences the 350 
greera, ambers and red-signal-lights are lettered. 
G.A. andR, respectively ill each unit. 

Assdescribed in the aforesaid prior patent; the: 
Sigaalilights: 93, it and 2xareeconnected to the: 

03: 4t, 

Thescontacts:363.42; aire actuated into and out: 
of engageneiat with theirs associated:stationary; 
contactiss by cams: 62; 63. These: catas: are: 
motinted upon and rotates with controlshafts: 66. 

* 6i respectively, these shafts: being rotated by: 
motorS5, 69;, i.e., through, reductions gearing ar, 
ranged; in thes respective gear housings: 72, 73. 
The amotors: 69,70;are connected to the gearing 
in...housings 2, 3i through their rshafts, 576i. 
respectively. Ther: gear housings: are rotatablyst 
mounted upon the: shafts; 68; 7.5; 67, T6: . Thes 
cans: 62; 63."maybe insulated from theireshafts. 
66.67 by being naolinked upon discs 78tofiastilats, 
ing material. 

A&helligal:Spriag:9) is secured at itsiaeriend 
to shaft 66; assati 9:t, and, at its&outee end to as 
fixed; point: 92. The-arrangement is such that: 
When the shaft:66 is...rotated to moveithecam52. 
through its arc of rotation, the spriage 90 is: 
Woundup. That is the rotation of the shaft 66 
iss against theistension:ofitherspriragand, accords, 
ingly, the Springs 99 yieldingly urges.the-shaft 66; 
and the-associated cana 62.baekto its initial posi, 
tion. Similarly as Spring,93: is associated with 
shaft, 6. - 

The came 62 in unit Ais-in-its-initial or statings 
position with novable:contact 36 in engagement, 
With contact. 24. However; the green signals: 
is not illuminated due to thesfact that relay 53; 
is dereraergized:and its airmature:50 is outsofen. 
gagement with contact 40 and is dropped inter, 
engagenerati. With stationary contacti, O9 which 
is scorinected to...ther redi lamp. ; 22 through wires. 
fo-fi. Accordingly, the:redilightiis.energized ion: 

common side:20 of the:Supply through a wire 23:55, street A. 
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Can 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 55, air 
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 O, wire 
08, movable contact 45, stationary contact 58, 

wire 59 and, from coil 56 to the common side 
20, through wire 28. Wire 59 is also con 
nected to coil 60 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 4 of unit B. 

5 

O 

5 

The gear housings 72, 73 are each provided 
with radially extending projections 29, and the 
respective units are provided with detents 2, 
22 normally engaging the projections 20 and 
being withdrawn from engagement therewith by 
the respective solenoid coils 25, 26. The coil 
26 is connected to the wire 28 and the coil 
25 to the Wire 29. The opposite side of coil 
25 is connected through wire 30 to the feed 
wire 3 f for the amber lamp 14 on street B. The 
other side of the coil 26 is connected through 
Wire 3 to the feed wire 2 of the amber lamp 
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 2 out of engagement with the projec 
tions 2G on gear housing 72. 
The reduction gearing in the housings 72, 3 

is of the planetary type and functions. When the 
housings are held against rotation of effectro 
tation of the cam shafts by the respective no 
tors. Due to the relatively great reduction in 
the gearing arranged in each of the housings 72, 
73, 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 
90, 93, and thereupon the detents 2, 22 are 
withdrawn from the projections 20, the hous 
ings 72, T3, and their associated shafts 66, .. 6 
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 8, 
ear 84 and stop 8 are provided for unit B. As 
explained in my said prior patent, the stops 85, 
87 are adjustable to vary the duration of the 
green signals. 

It will be noted that the motor coil 60 of 
timer motor TO of unit B is connected on one 
side to wire 28 and main 20 and on its other 
side to wire 59. By contrast, whereas one side 
of motor coil 153 of timer motor 69 is connected 
to wire 29 and main 20, the other side of no 
tor coil 53 is connected by wire 75 to stationary 
contacts f 16, 77. The latter contacts are en 
ergized, respectively, by movable contacts 78, 
T9 which are connected in parallel to wire 52 
and thence to relay 53 and stationary contact 
5. . . . . 

Contact 78 is the armature of a make-and 
break device diagrammatically indicated as con 
sisting of a disc 80 carrying a plurality of ra 
dially projecting elements 8. Armature. 18 
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cycle, whatever it may be. 

4. 
is normally biased to open circuit position and is 
repeatedly moved to engage contact 76 by the 
elements 8 upon rotation of disc 80. The 
latter may be driven, through reduction gearing 
82, by a synchronous motor 83, the coil 84 

of which is ShoW connected across the mains 
for continuous Operation. Contact 9 is like 
Wise biased to normally open position and is 
moved to engage contact 77 upon energization 
of relay 85 which, as indicated, is connected 
by wire 86 to main. 20. 
When, now, calm 63 of unit B advances to the 

point of causing the insulating member 39 car 
ried by element 42 to engage set-screw f40 and 
disengage element 45 from contact 58, the cir 
cuit of relay coil 56 is broken and element 54 
dropped into engagement with contact 05. 
Thereupon, the amber light of unit B is ex 
tinguished, the circuit of its red light is com 
pleted and, through wire 06, wire 50, contact 
5 and wire f 29, current is supplied to energize 
the relay coil 53 of unit A and raise element off 
its “red light contact' 00 (extinguishing that 
light) into engagement with contact 40 to con 
plete the green light circuit of unit A. 
Even though wire 52 is now live, it will be 

noted that the motor coil 53 of timer motor 69 
is not energized until one of the elements 3 
carried by disc 80 closes the switch 78, 76. 
Such closure Serves to energize holding coil 85 
of Switch 79, 77 so that a holding circuit for 
switch 79, TT is established and through which 
motor coil 153 continues to be energized (notwith 
Standing the repeated circuit interruptions at 
Switch 8, 76) until the current to wire 52 is 
interrupted. That occurs when can 62 reaches 
the end of its travel, after successively extinguish 
ing the green light 0, lighting the amber light 

and, finally, breaking the circuit of relay coil 
53 to extinguish the amber light of unit A, ill 
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 innediate 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 8, 7.6 
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, 
87 to vary the green signals can be effected by 
Suitable knobs movable over Scales calibrated in 
seconds; and the durations of the amber signals 
can likewise be effected by Similar knobs now 
able over scales calibrated in seconds, these lat 
ter knobs performing the function of adjusting 
Screws 40. . . . . 

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 

5. 

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 
f8 may be employed so as to effect closure of 
switch 78, 76 at five second intervals. If, then, . 



the controller cycle were manually set for, say, 
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forty-seven seconds, the synchronizer would ac 
tually start up unit A motor at the fifty second 
contact by one of the elements 8. 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 8. 
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 separate 
switches 78, 76 and 79, TT have been shown. 
in the diagram, it will be apparent that the make 
and-break actuator (in this instance represented 
by elements f8) can be arranged to operate di 
rectly upon switch 79, 77 and switch 78, 176 
dispensed with. The operation will be as al 
ready described. That is to say, the circuit of 
coll 53 of timer motor 69 will not be energized : 
until switch 79, T is closed by the synchronizer 
and such closure will coincidently close the cir 
cuit of relay coil 85 and hold switch f TS, T, 
closed and unaffected by elements f& 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. It 
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 streets, 
comprising an individual control unit for each 
street, each control unit including an intermit 
tently operated timer motor operable 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 such 
other unit, the improvement which comprises: a 
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 

5 

O 

: 

20 

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 traffic signal controllier for controlling 
the green, amber and red signals on each street of 
an intersection having two or more streets, comi 
prising an individual control unit for each street, 
each control unit including an intermittently op 
erated tinner 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 parala 
lel, to the timer notor 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 
shaft driven by the Synchronous notor 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 
to 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 
ail interSection having two or more streets, con 
prising an individual control unit for each street, 
each control unit including an intermittently op 

O 

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 a 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 
a timer motor holding circuit controlled by said 
relay. 

JOHN J. ALLES. 
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