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" This invention relates to street traffic signal
control systems and, in particular, the turning
on and off of street illumination lights from a
central point as a part of such systems. This
application is a continuation in part of my pend-
ing application Serial No. 357,022 filed Septem-
ber 16, 1940, now Patent No. 2,451,457, October
12, 1948.

The turning on and off of street illumination
lights, including so-called white-way lights, is
presently generally effected by one of several
means. One arrangement is to extend the vari-
ous light circuits back to a power station or sub-
station where each circuit may be manually
closed. This is employed particularly with light
circuits in which the various lamps are con-
nected in series, or individual lamps (or groups
thereof) are supplied from the secondary of
transformers, the primaries of which are con-
nected in the series circuit from the power sta-
tion. This arrangement requires a separate cir-
cuit for each group of independently coptrolled
lights, which extends back to the power station.

A second commonly used arrangement, partic-
ularly for white-way lights, is to have such lamps
in limited areas, such as one side of a street for
one or more blocks, connected in multiple with
a switeh (usually in the base of one of the light
standards) which is manually operable.  This
requires that each such switch be visited in the
early evening by an operator to turnh on the lights,
and subsequently visited in order to turn off the
lights, or two trips a day, seven days a week.
This is costly from the standpoint of the salary
of the operator and due fo wastage of electricity,
since it takes an operator some time to make his
rounds and if the lights at the end of his tour
are turned on at precisely the right time (as
frequently designated by local law), it is'inevita-
ble that the remainder of the lights of the sys-
tem will have been turned on too early. ’ .

A third arrangement employs-a pilot or con~
trol circuit to actuate electro-magnetic circuit
closers at the various points where power is sup-
plied the lights of several circuits. ‘This gener-
ally requires a plurality of such circuits extended
from & central control point to the widely dis~
tributed circuit closers.

Still another scheme in use involves employ-
ment of a carrier current arrangement in which
a relatively high carrier frequency is transmit-
ted over the primary of the power distribution
system. -At each point where a street light cir-
cuit is supplied, there is provided a detector re-
sponsive to receipt of the carrier current to ac-
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2
tuate a circuit closer for the light circuit. This
arrangement is relatively costly and results in
all lights served by each primary circuit being
turned on simultaneously with the result of a
sudden substantial load being added to the cir-
cuit, which may adversely affect the regulation
of that circuit. ) . .

The present invention discloses a new and im-
proved means for administering city streets by
providing street illumination light control by em-
ployment of a street traffic signal control sys-
tem for this purpose, or certain of the elements
of such a system.

Street traffic control systems with centralized
control employ intersection or secondary control-
lers (frequently referred to as secondary timers)
which control the signa] lamps at the correspond-
ing intersections. These secondary controllers;
as they generally will be referred to, are con-
nected in multiple to a master controller, or
timer, by a few trunk conductors. These trunk
conductors are employed to maintain the inter-
section controllers in synchronism and predeter-
mined phase relation with respect to the master
controller and, therefore, with respect to each
other. In some systems, these trunk conductors
provide for other functions, including total period
control of the traffic cycle. :

It is a general requirement of such centrally.
controlled systems that there shall be a shaft,
dial or other element at each secondary control-
ler which rotates or otherwise operates.in syn-
chronism . with a corresponding element at the.
master controller. It is the common practice"
that such. an element rotates once each traffic
cycle and that at a certain point or time during
each cycle, the phase relation of the element of -
each of the secondary controllers is checked with
the master controller, with means to effect aito-
matic restoration of synchronism of any second-
ary controller which may fall out of synchro-
nism for any reason.

This invention makes available the existence
of an element at each secondary controller. of
such systems which operates in synchronism with'
a corresponding element in the master controller
to establish a synchronous distributor system for -
the selective operation of street’ ﬂlumlnatmn
lights. Such a distributor system recognizes and
makes use of the fact that a traflic cycle may be -
divided into a plurality of separate time 1nter-
vals. At the master controller are provided (for
lustration) two pairs of contacts for each street
light circuit controlled, which are "separately-
closed for a short interval at. different particular
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timeg during the fraffic cycle; that is, at partic-
ular times during the cycle of the synchronous
element thereat. One pair controls the turning
on, and the other the turning off, of the street
lights of its corresponding cirecuit. Correspond-
ing arrangements are provided at the secondary
confrollers, so that there is closure thereat of
one pair of contacts coincident with the closure
of the first mentioned (lights on) contacts at the
master controller and, likewise, the second pair
of contacts are closed coincident with closure of

the corresponding pair of contacts (lights off) at:

the master controller. At the secondary con-

troller are two relays (or functionally similar-
each connected to a corresponding

elements),
one of the contact pairs, the first one adapted
to close the street lighting circuit and the second
adapted to open it.
contacts (through appropriate switch means) af
the master controller with the aforesaid contacts
at the intersection controllers, If it is. desired
to- 'tm'n the street lights on, the first mentmned

to the,aforementmned trunk conductor. When
these contacts are closed, current is transmitted
for a-short interval to the secondary controllers,
where the “on” contacts are coincidentally closed.
This results in the relay operating which turns
on-the street hghts, and this relay locks up, either
electrically or by mechanical means, to maintain
the lishts on. When it is desired to turn the
lighits.off, the second set.of contacts at the master
controller are connected to the trunk conductor.
Subsequently, an impulse is transmitted to.the
secondary controllers to actuate the second (off)
relay or magnet to release the operated “on”
relay to cut off the street lights coincident with
the closure of the second pair of contacts at the
secondary controller.

- Since: there. is a relatively long time interval
in & traffic.cycle (in the general order of a minute
or longer) the time of the cycle may be divided
up into a plurahty of control intervals, with con-
tacts: closed at. such. separate intervals to pro-
vide the selective .turning on and off of a plu~
rality of different street lighting circuits.

It will: be'seen that the above described prin-
ciple permits the selective operation of one or
more: street lighting circuits in conjunction with
the.street traffic control system by minor pro-
visions.. The cost and other difficulties involved
with:currently employed-arrangements are there-
by traversed in: & simple and wholly practical
manner.

It-is a feature of this invention to provide
mesans: at the master controller to indicate visual-
ly the status (whether on or off) of remote street

light-circuits; and of the reset in which the traffic.

signal control system is operating.

It: is-also & feature to provide: remote street
light control with traffic control systems in which
variable offset of the secondary controllers is
effected from the master controller- by changing
the peoint: at which the secondary controllers are
resynchronized.

A still further feature is means to provide two
sho;_'t 1mpulses or other circuit condition spaced
at.-predetermined times or points during the
trafiic. cycle in-order to effect street light or sig-
nal reset control, with the portion of the cycle
intervening between said impulses determining
the: street light circuit to be. controlled and
whether it is turned on or off, or the reset. of
the: secondary controllers which is effected. By
such. use of two impulses, false operation of a

A conductor connects the-
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street light eircuit or reset is greatly minimized,
particularly since it is disclosed that the points
during the cycle of said impulses have such re-
lationship with each other as practically to pre-
clude accidental impulse conditions at the sec-
ondary controller having such relationship.

These and other features of the invention will
be understood from the drawings and specifica-
tion which follows. ‘

In describing this invention, it will be- under-
stood that reference to street light cireuit No. 1
(or No. 2), for example, may indicate either a
circuit individual to a particular secondary con-
troller: or- it may represent a class of circuits.

" By class of circuits is meant, for example, the

circuits for street intersection illumination lights
which burn all night and which may be con-
trolled- by ‘& plurality of secondary controllers
throughout the system, but which may be re-
ferred to herein as circuit No. 1, notwithstand-
ing there being separate individual circuits with
power supplied from a plurality of points.

Mention herein of “reset” may indicate any
secondary controller function such as changé in
offset, discontinuance of trafiic signal light dis-
play, and other functions as set ouf in my afore=
said prior patent.

This invention is set out by four figures. of
drawings which are essentially circuit schemsgtics
with the inclusion of representatmns of certgin
of the mechanical elemerits employed in cormee=
tion therewith. The mechanical arrangements
generally are expanded better to. show their futie~
tional relationships. :

Figure 1 shows the basic arrangement for- SE-
lecting and controlling from g master-controller
either of two “separate . street light - circuits
through the ggency of secondary controllers.’

Figure 2 discloses street light control as em=
ployed in connection. with the traffic sicnal con- -
trol systemr of my "aforesaid prior patent

Figure 3-shows arrangements for contro]lmg'
street lights ‘and resettitg traffic signgls. from: a.
master controller with means st the latter to give
indication of the status-of opergtion of the sec-
ondary controllers, and means to protect. thie sys=
tem from false operation.

Figure 4 discloses ‘application of street 11ght‘
operation to secondary controllers of ‘a- traffic
control system having arrangements for variable -
offset by changing the resynchronizing poirts-of
the secondary controllers:

FIGURE 1"~

. Figure 1 is-a: general disclosure of this inven-
tion as employed with a. traffic: signal control
system. employing o shaft at the master con=-.
troller -and: one ‘at each: secondary controller:
which rotate in synchronism: and predetermined
phase relation with respect to each other: This.
figure is limited. in its- details' to- the essentiak
elements for disclosure of the invention since:the
details of the mechanism and circuit: elements:
for actuating the signal lamps; for maintaining -
the controllers in: synchronism, for total- period
control, and for other features of a- traffic. cons -
trol system are well understood. by -those prac-
ticed in this art. Reference will be made later,.
however, to certain. prior patents dlsclosmg cer-
tain of the arrangements mentmned 1mmed1ately
above.

The master controller elements. related. to. the -
functioning  of the traffic. s1gna1 control and
maintenance of the. intersection controllers in.
synchronism are. generally designated 1. Th1s
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irtcltides a driving motor supplied from power
terminals 12 and 13. Once each traffic cycle the
synchronism. of the intersectionn controllers is
checked by a circuit over trunk conductors RS
(resynchrorizing), actuated by controller ele-
ments 1. A common return trunk conductor CR
(which may be the ground of the power system)
is provided. Conductor PC (period control) is
representative of one or more conductors which
may be employed to control the total period of
the traffic cycle by means included in representa-
tion 1. .

A shaft i4 is provided upon which is mounted
a master controller dial represented by 5 to pro-
vide trafic control functions or other purpose
which is usually found in systems of this char-
acter. Shaft 14 is driven (at an adjustable speed,
if desired) by the aforesaid motor once each cycle
of the traffic system. Attached also to this shaft
are four contact actuators represented by dises
or dials 16, 17, 18 and (9. Each of these discs
has an actuating shoulder or cam 16’, [T/, 18’ and
197, respectively. Each of these cams is adapted
to close an associated pair of contacts 26, 27, 28
and 29, respectively, each revolution of shaft 14.
It is to be noted that the cams are displaced with
respect to each other, so that contact pairs 26,
21, 28 and 29 are closed in sequence, and it is to
be further observed that only one pair of contacts
is closed at any time. .

Pigure 1 provides for the independent contro
of two separate street lighting circuits, generally
designated No. 1 and No. 2. One of these circuits
is controlled by cams {6’ and {1’ and their associ-
ated contact pairs 26 and 21, with cam {6 and
contacts 26 being effective to control the turning
off of the lights of circuit No. 1, and cam {71’ and
contacts 27 function to control the turning on of
the lights of this circuit. Cams 18’ and 19’ with
their associated contacts similarly control the
lights of circuit No. 2.

The upper contacts of each pair of master con-
troller contacts are connected to power terminal
12. The lower contacts 26 and 27 are connected
to contacts of manually operable switch 30, and
lower contacts 28 and 28 are similarly connected
to switch 31. Each of these switches has a neu-
tral position (as shown), and each may be actu-
ated manually to close either of its associated
switeh contacts, and will remain in either of its
three operative positions. The moving member
of each of these switches is connected to trunk
conductor SL (street light) which extends to the
secondary controllers.

At each secondary controller are elements
related to the functioning of the controller to
actuate the lamp circuits for signals 42, main-
tenance of these controllers in synchronism with
the master controller and provisicn of total period
control, and these elements are generally desig-

nated 4i. This representation inciudes a driving

motor which may be supplied from local power
terminals 43 and 44. A shaft 40 is driven by
latter said motor in synchronism with, and pre-
determined fixed phase relation to, shaft {4 at
the master controller. Attached to this shaft is
dial 46, usually employed with controllers of
this class to effect various control operations such
as the establishment of the relative displays of
“g0” to the main and side streets. Since these
functions may be variously provided as known to
the art and since the particular method of pro-
viding them is not significant to the understand-
ing of this invention, merely the dial 46 and the
control elements 41 are generally designated.
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Affited to shaft 40 are four contset actuators
represented by discs or dials 46, 47; 48 and #9.
These have actuating cams 46°, 41’, 48’ dand 49
for contact pairs 56, 51, 58 and 59, respectively.
This arrangement of discs, cams and contacts
may be identical with those at the master con~.
troller. The upper one of each contact pair is
connected to trunk conductor SL. The lower
contact of pair 5T is connected to the winding
of relay 61. With this relay operated, a circuit
may be traced from power terminal 43, the arma-
ture and contact of relay 671 to street lighting
circuit No. 1 having one or more street illumi-
nation lamps Ti, to the other power terminal 44,
causing the lamps of circuit No. 1 to be lighted.
When relay 87 operates, it is mechanically locked
operated with its contacts closed by means of
latch 66’. This latch may be withdrawn to
release relay 671 by energizing magnet 66, one side
of the winding of whiech is connected to the lower
contact of pair 56. . B

A corresponding arrangement is provided for
lighting circuit No. 2, and includes an operating
relay 69 which locks up when operated under con-
trol of a lateh which may be withdrawn to release
it by energizing magnet 68. One end of the wind-
ing of relay 69 is connected to the lower contact
of pair 5% and an end of the winding of magnet
88 is connected to the lower contact of pair 58.
The opposite ends of the windings of the two
relays and the two magnets are connected to the .
common retufn conductor CR.

Street lighting circuits frequently carry rela-
tively high currents or high voltages, and it may
not be desirable or economical to control such
circuits directly by means of small relays in the
secondary controller housing, as is contemplated
for relays 67 and 83. Lighting circuit No. 2 is
shown controlled indirectly by relay 69 by
employment of contactor 69’ connected to the
contacts of this relay. This contactor may be
separately housed, as in the base of a street light-
ing standard or pole, and may be operated to
complete an obvious circuit from separate power
supply terminals 74 and 75 to a plurality of lamps
T2. It is obvious that a series instead of 2 parallel
lighting circuit may be similarly controlled. A
separately manually operable switch 73 may be
provided to turn on the street lamps by operating
contactor 68’ over an obvious circuit for testing:
for lamp outages or other purposes. Such a
switch 13 may, as an alternative, be arranged
to close directly lighting circuit No. 2 rather than
to operate contactor 69, as shown.

Operation of Figure 1

Let it be assumed that it is desired to turn on
the lights of lighting circuit No. 1. At the master
controller, switch 36 is manually thrown to the
right or “on” position. When cam 11’ causes
closure of contacts 21, a circuit may be traced
from power terminal (2, contacts 21, switch 30
over trunk conductor SL. At each secondary con-
troller, contacts 57 will be closed simultaneously
with the closure of contacts 27 at the master
controller, so the circuit extended over conductor
SL may now be traced through closed contacts
51, the winding of relay 61, the common return
trunk conductor CR. to the other power terminal
13, thereby causing relay 67 to operate and to
be latched in its operated condition to cause the
lights of circuit No. 1 to be turned on. After
a complete traffic cycle, or at least after contacts
27 have been closed, switch 30 may be restored
to ifs neutral position since the lights of circult
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Noclwillibe:maintained orcdue to-felay 6T baing

lagched-operated.  Switeh::30.:may; however; be:

leftiin:its operated position, if-desired, -whith:re=-

sults:in the-energization of relay-66 once:each’

traffic-eycle, but this is:normally-ineffective-with:
relay- 66:-already latched in its operated:position:
‘When it is-Jater-desired to turn-off the lights of"

circuit No. 1, switch:38:may be moved to-its:left-

or“off’ position; ‘When.contacts:26 at-the master-
controller and contacts: 58 at:the secondary:con-

troller-are: simultaneously -closed; a. cirenit: may:

be:traced (in:a:fashion:similar to:that-described:
for:operating relay: 61)- to-energize magnet 66 to-
withdraw:lateh 664 to:effect release -of-relay, 61

to:turn:off-the lights ofrcircuit No. 1. Switch: 80:.
may:-be restored-to ifs:normal: position:after: this.

operation:has: beem effected: v
~Inqg-manner similar-to:that deseribed: above;
the:lights: of-circuit. No. 2. may be-selectively:

turned. on--and: off- by proper- actuation. of-

switch 31.
It will be seen: that means are: disclosed: for

thecompletely-independent control of;two-street -

lighting-cirenits.  That the:control is:independ-
ent:may -be-observed: from- the: fact: that sequen-:

tial: closureof:.contacts. at the: master-controller:

and:‘at- the-secondary controllers: for turning: on
and-off:the:lights:of circuit No: 1.occur at; differ--
ent: times ‘during:the-cycle fromthe correspond=.
ing -closure: of--the: contacts- for contrel of the:
lights:-of «circuit, No:.2. -One-of the:two- lighting-
circuits so controlled may comprise-those which-
remain-on:all night; such: as. those at. :street in-
tersections:as-represented by :circuit No..1,-and.
those which are on:‘just.for the evening hours:
and’ gre-discontinued -around: midnight; sueh -as:.
white~way:lights, as represented:by: circuit:No: 2:.
1t.is: recognized ‘that the. point of 'supply-for
some ‘street-light circuits may not:be:near a see~
ondary traffic. controller. .In::this--case, a .loeal:
circuit for:actuation -of a contactor such as 69"
may beemployed-extending from: the-most con--
venient:secondary controller:-to:the: power supply

point... An:alternative  will be to provide:a-sep--

arate-controller-of the secondary-type but with
the traffic control elements omitted:and employ--
ing this centroller merély for street lighting-con~-
trol.

-Ingsmuchias the total period ofra-trafic cycle:
isrelgtively long (generally:a: minute. or:longetr¥
and:-the:operating time: of a-relay such asi67 or
a-tripmagnet such as 66 is-relatively-short, the-
traffic cycle: may be:divided into- many- separate:
elements with any pair of such:elements-adapted:
to effect the turning on.or off. of a street lighting
circuit corresponding thereto. For this purpose,
additional pairs: of contacts: such:as:26:and: 21,
with:actuators, and:with: g¢-switch: similar:to: 30;.
may be provided for: each: such: separately-cone..
trolled: lighting ‘cirenit. Corresponding pairs:.of:

contactsiand actuators; and relays-andlatch. mag--

nets;. may be provided at:- each:secondary: con-
troller: at which the additional: circuits:are:con-
trolled.

" The’cdms such- as:46"are -indicated as’ being:
_fixed on'their respective-discs. .These:cams-may:
be-adiustable’and may-comprise pinsiwhich may:
be: inserted, as by:threading, into: the:periphery:
of*the-discs-at-such- positions as-are desired: "The:

discs’also, as an alternative;, may be adjusted as -

desired around-shaft 40 by suitable means: "It is:
common in the-street traffic signal control art to:
employ- keys-which may  be-inserted in-desired
positions irr a-dial or dials to effect ciretit closure
at’ predetermined- times: during the rotation ‘of’
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: secondary, controllers-as:may-be: desired: may:

sucha:dial or dials:: Such arrangements may-be -

employed;to-selectively control'street; lighting cire.
cuitsysouthat: any: secondary- controller: may- be-
arranged:to-he:responsive:to selective impulses for-
street light:control at-any-time durineg-the traffic.
cycle: thatiis: desired... That-is; the: master -con-
troller-may-be arra;nged to selectively- and.in-
dependently control lighting: eircuits af; say; ¥
different- times. during: the trafiic cycle; and-such:

arranged-toxcontrol.one or more lighting ci -
at any of these ten different times by adJust g -
their: contact: actuators:.

It:is: preferable: for-the -trafiic signal- system:

. employed for street light control to.be of the:type-

in. whiclizsecondary: controllers: are- operated in-
striet. synchronism: with - the master- controllei,
Seme: systems:im commercial use:are not: of: 1l 1S -
typeand: generally are:arranged-so-that the-sec-
ondary- controller--always-rotates shghtly faster-
than-the:master-controller.; Af the resynchroniz-
ing:point; each: secondary- controler- dwells, mo--
mentarily-until- the resynchrenizing cond1t1on is:
received; whereupon it starts anether cyele. With,

5. such: a: system;. the-contact actuating. arrange--

ments:for-street:. light: control -may be:so -shaped:
that the-maximum normal deviation of the.see~-
ondary: eonfrollers-from true -synchronism:-will
not. result:-in: .either - failure:-or. false operation.

. Practically, this generally will. mean -that the

lighting control -contacts at the secondary  con-
trollers:-will: be -closed longer -and the. -spread.
throughout: the period of such contact. closures:
will. be: wider: than required- with. a: true syn-.
chronous .system.:

"FIGURE. 2

Figure 2° shows- the-application: of *street light
control’ in--eonjunction with: controllers..of: the:
type set out-in.my-aforesaid Patent No. 2451457,
This figure corresponds generally-to Fig. 11-of
that-patent;-except:-that more structure.is.shown
for-a- better understanding: of the invention, and:
some-fedtures-are disclosed which are alternatives:
of~those previously -shown; or-are supplemental
thereto:-  The-designation- of:-corresponding -ele
ments-is: the-same-in the present Fig: 2:as'em~
ployed in my-aforesaid patent to facilitate refers
ence: thereto, and the-same-general terminology:
will be used:-in-describing-it. “Fig. 2:shows street
light' ‘contrel ‘by- means -which-are: also- used: for:
selective-traffic-signal reset:

“The several-secondary controilers of the: system:
are connected in multiple to-three trunk. conduc-.
tors-CR*(common- return) ,- SET: (setting-of ‘the
controllers) and: RS- (resynchrommng) and these:
conduetors are'connected to-the mastercontroller:
Conductor CR-may:be: omitted and the crounded:
neutral - of -the: power distribution  system em~
ployed as-a common return;

.Each- secondary: controller: includes a dia,l £02
affixed to-shaft 204, which-may: be- referred to-
as the'synchronous: shaft (S). This shaft at-each:
secondary controller rotates-in synchronism with,

- and- predetermined fitxed phase  relation to, -the:

. corresponding shaft of the other secondary con

(£

trollers-and also the:master-controller-shaft- 1451,
-Each-secondary: controller-also has mechanism
and-circuit-elements generally desighated-as: (402

- for-effecting various-of the operations.of: the sec~

ondary-controller, including. the operation: of sig-.
nal-lamps<10T and 108, The representation- 1402
inclides the secondary controller- driving- motor
and speed- (total traffic period)--control arrange-
ments. - Also included in this representation: are:
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other of the various elements of my aforesaid
prior patent, including the drum controller for
actuating the signal lamps with its associated ele-
ments, the reset shaft with its associated ele-
ments, the clutch with its control arrangements
for changing the controlier offset, means for ef-
fecting group control whereby the signals may be
controlled independently in either of three sepa-
rate groups, and other elements the purposes of
which, and the arrangements for accomplishing
these purposes, will be understood by reference to
my aforesaid patent. Some of the detail elements
and mechanism have, however, been separately
shown in Fig. 2 for a better understanding of the
relation between street light snd traffic signal
control.

The group in which a particular secondary con-
troller will function is predetermined by the posi-
tion of lever 104, which is shown in position G2,
indicating that the particular controller now be-
ing considered is functioning in group 2. Iever
194 may be manually positioned and locked for
group 1 or group 3, if it is desired o ehange the
functioning of this controller to those groups.
This lever controls circuit elements of 1402 by
means of a rod extending through shaft 281,
which is hollow. :

Each, or certain selected, secondary controllers
may be specially reset by means of a key 10§
located in either of three radial slots of dial §02.
This key has an actuating shoulder 223 adapted
to engage and close either one of contact pairs
224, 225 or 226 depending upon the longitudinal
position of said key. It is shown in position to
close contacts 225 once each traffic eycle, i. e,
once each rotation of shaft 201 and dial (92, at
a time during the rotation of the dial determined
by the particular slot which it is in. This pro-
vides special resets as brought out in my afore-
said patent.

Four obther pairs of contacts are provided for
control of two separate street lighting circuits,
and the upper contacts of these pairs are con-
nected in multiple to conductor {58 which is also
connected to the upper contacts of pairs 224, 225
and 226. Contacts i 186 are employed in a circuit
to turn on the lights {110 of lighting circuit No. 2,
while contacts {105 are employed in a circuit to
turn them off. Likewise, contacts 1116 are in a
circuit to turn on lights (128 of circuit No, 1, and
contacts f115 are in a circuit to turn them off.
The interrelation of relay 1187 and its unlatch-
ing magnet {108, and the local street lighting
circuit, are similar to those shown for correspond-
ing elements of Fig. 1. A separate contactor
and separate power supply may be used as with
Fig. 1 instead of the direct operation of the lights
as shown by Fig. 2.

Tt is well known in this and related arts that
relays may be mechanically latched in their op-
erated position or they may be electrically locked
up. The control of street lizhting circuit No. 1 is
shown, for illustration, as being effected through
the agency of an electrical lock-up circuit. Relay
1127 in itz operated position completes street
lighting eircuit NMo. 1. This relay has two wind-
ings, the upper of which is connected to contacts
1116 to operate the relay while the lower winding
is connected to its lower front contact. If this
relay is operated, a circuit may be traced from
power terminal 783, which is assumed to be the
ungrounded side of an A. C. power source, recti-
fier {129, the lower winding of relay 1121, its

- lower front contact and armature, the back con-
‘tagt and armature-of relay 1428 to grounded
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power terminal 704. It will be seen, therefore,
that this relay will be locked in its operated posi-
tion under control of relay 1128. Provision of the
rectifier (which may be of the full wave type)

- prevents relay {121 acting as a transformer but,

by proper design of this relay, the rectifier may
be omitted. Should relay 1128 be operated with’
relay 1127 in its operated position, the locking
circuit for the latter relay will be opened and it
will be released. Relay 1128, consequently, pro~
vides electrically the functional equivalent of a
latehing magnet such as 1108. R

At the master controller are the various ele-
ments required for effecting the various opera-
tions at the secondary controllers, controlling the
total period of the cycle, driving the master con-
troller, synchronism control and other functions
set out in my aforesaid patent, and these ele-
ments have been generally designated 1{40.. A
shaft 1401 (driven by the master controller driv~
ing arrangements) rotates in synchronism with,
and in predetermined phase relation to, the
shafts 281 at the secondary controllers, and has
affixed to it disc 612 to control special resets and
disc 1101 for street light control. Other discs, or
the like, are also mounted on this shaft but are
included in representation ([40. In order to
simplify the drawing, the master controller is
shown 180° out of phase with the secondary con-
troller but both controllers are shown in phase
from a control actuating standpoint.

Three holes are provided in dise 612, and a
contact actuator 629 may be manually positioned
and locked in either of said holes. This actuator
is adapted to open contacts 626 momentarily
once each traffic cycle; that is, once each rota-
tion of dise 612 at a time during the cycle pre-
determined by the position of actuator 629.
These contacts are normally short circuited by
manual switch 621, so the cyclical opening of
contacts 626 is normally ineffective.

Operation of Fig. 2

If it is desired to effect a special reset as con-
trolled by actuator 629 in position 1 (as shown),
switeh 627 is opened for at least the interval
during which actuator 629 will open contacts 626.
A normally completed circuit may be fraced from
power terminal 661, switch 603, contacts 626,
switch 1111, a normally closed circuit (indicated
by a dashed line) through i140, conductor SET,
winding of relay 106, common return conductor
CR to the other power terminal 602, and this cir-
cuit is momentarily opened when contacts 626
open. This results in the momentary release of
normally operated relay 106 at each secondary
controller. A circuit may now be traced at the
particular controller under consideration from
power terminal 103, armature and front contacts
of normally operated relay 105, the back contact
of relay 708 (now released), switch 721, and con-
ductor {150 to the upper contact of pair 226.
Due to the position of key 109 in slot No. 1 of
dial 192, contacts 225 are closed coincident witih
the release of relay 7186, since actuator 628 at
the master controller and key {09 at the sec-
ondary controller are in the same relative posi-
tions (No. 1). Consequently, the aforesaid cir-
cuit traced to contacts 225 is extended through
representation {402, including electro-responsive
means, to the other local power terminal T04.
This results in a special operation or reset of
the secondary controller as predetermined by ar-
rangements included in represenfation 1402. It
is evident that had key (09 been in its inner po-
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ssition.of slot:No.:1,.contacts 226 would:have heen
-glosedsupon release . of -relay 188, and a .different
speeial.operation .or reset of -the.secondary .con-
<troller .would -have been effected. = A third.such

zselection -controlled ‘by key 149 in its. outer posi~ -

‘ttion .can similarly be effected. It is.evident-that
:no-special-veset operation will be_effected-at the
zsecondary. controllers-swhich:do not have a:key
xlﬂe dn:slotNo. -1 -of Ms:dial 192, It is-also evi-

-dent ithat- operations . controlled : by actuator 829 1

#in:position'No. 2-or-No.:3.may be effected: at-sec-
ondary controllers with keys #89 .in- correspond-
~ig positions. ~ These -arrangements-and: opera-
wtmns arexfully set out:in:my aforesaid-patent.
Lt it be assumed that it:is desired-to:turn-on
bhe 'streetlights {4120 of .circuit No.-1. Actua~
stor 402 -is moved to .the-position “on” for -the
“No. @1-lighting cireuit on.dial:#130. It is .shown
+n this: ‘position. Switch 114 is then opened, so

~that -when contacts :1103 .are opened by .actuator :

K2, :the eireuit through trunk . conductor SET:is
vnmterrupted smomentarily o release -relay ~108.
IPhissresulis,:asihas been deseribed, in power from

wtermingl: 103 -being .extended: via -conductor 150
“to supper:contacts :of pair: 1116. Key 1140 in
:street: lisht- position -No. 1 _of .dial #82. has an
sactuating -shoulder 1441 .which eloses..contacts

-1 16 :coincident -with tthis release of ‘relay 108, :so

sthe latter fraced.circuit is:extended-through.con-
<tacts 4: 16, the wupper winding .of -relay 121 to

the other power :ferminal 04, causing said-relay
=to:.operate :and dock up .as has been described.

“This-results in street lights. 1120.0f cireuit:No. 1
heing -turned on by .an-.obvious. c1rcu1t through

stheaupper.contacts.of:relay 1:121.

~When it is:desired:to turn.off-the lights of .cir-
~ouit::No.- 1, .actuator 1102 :js mowved 0 position

“'off” fordighting cireuit:No.:1.on dial 1101. :The
‘subsequent opening.of contacts 103 with switch

11 ‘open will.cause relay 10§ to:release at:the

moment contacts 145 are.closed:by the:shoulder

1181 of key {140. It is to be noted that contacts

f115 are arranged-to-be closed and opened subse-

jquent. to contacts {116 -being closed .and opened.

Lhat.is, a.single \broad shoulder 1141 is effective ,;
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“t0,separately .close contacts Lil6 and (115 in se- -’

auence .and, .therefore, performs the effective
‘functians .of two keys by virtue .of .the .contact
«design. A circuit .can now be traced through
back :contacts of momentarily released relay 706

“¢in.a manner similar to that- described), closed

. contacts 1145, .the .winding .of locking relay 1128
. bo thegother power. terminal 104 This results.in

- aIn genera_.vlly similar manner the street lights
-#4k0 of circuit, No. 2 may be turned on .and off.
: rn them. .on, -actuator unz -is moved to the
"-,-on ~p051t1on for mrcult No. 2; and sw1tch IENN
s ppenpd SO that the . cu‘cmt through conductor
SET s ; momentarily -opened . fo momentanly re-
“dease;relay ;108. ‘The xelease of zelay 106 -is coin-
«cident with - the -closure of contac’ss 1105 by
shoulder: 1443 .on key 1142 -to operate relay .1.107
40 turn on the lights : 4110 -of circuit No.. 2. The
-armature ;0f relay 107 -is latched - operated
“When :it -is :desired ‘to turn off the:latter lights,
actuator moz is 1moved -to ““off” for the No. 2
~cireyit and switeh ;£ | ds.opened. -The- resultmg
sgoneurrent release of -relay -106 .and closure of
rccontacts 105 :extend .a -circuit through -magnet
.#108 to-withdraw the latch-to result-in the re-
;lease.of the armature: of relay 1107:and opening
+of thelight eireuit.

60
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:Separate dials 612 and 1101 to provide special

resel -and street . hght control,- respectively, have
-been: shown to simplify the -explanation. It is

apparent that a.single dial may be employed o

:accomplish-both functions. - Such:a dial may have

-an-agtuator.629-with associated. contacts 626 and

sshunting switch:627. In addition to having-three
-holes,.or-the like; for positioning actuator.629,on
-the.dial, it will.also carry the four holes,.orthe

like, -in proper relative positions ¢as shown.-on
dial IIUI) for effecting street light control. The

-three special reset holes may ‘be appropriately
.designated on:the dial and the four .strest light

holes may:also be appropriately designated .as.to

‘their on and off functions, and each :pair .as.to

the street light cireuit which they control. It is

further evident that these special resets and street
Jdight_control.may be-provided :with.an actuator
Jlocated on group reset dial:-611 of my aforesaid

Jpatent so that all selective signal and street. light

-control ‘may be effected from the .master con-
Jroller by means of actuators on a single dial gnd
-a:single set .of .normally closed.contacts. such as
-626 with.one shunting switch such as §21.

It is disclosed .by Fig. 2, and .in light of the
teachings of my aforesaid patent, that the inter-
section controllers of a system may be operated
Ain -three basic .groups as predetermined .by the
:bosition of lever 184.at each of the secondary con-
trollers. The secondary .controllers may be re-

-grouped.for special resets in any of three special
.groups.depending upon which of the three slots

of dial 102 of the secondary controllers.a key
{09 is placed. . Furthermore, the partmular func-
tion of each.secondary controller for any special
reset. may be Jpredetermined by the distance key
109 is_inserted so that it may actuate either its
contacts 224, 225 or:226. ' It is moreover disclosed
herein that two separate street light circuits at
each secondary controller may be independently
turned on or off as desired, and such turning on

or off may.he effected without resetting or other-

wise affecting the.operation of the - traffic signal

_system

It is to be recognized that these arrangements
are not-limited to turning on and off two -street

,_hghtlng circuits -since it will be understood that

by provision of additional lighting circuit ar-
rangements with additional contacts actuated by
additional street light control keys such as 1149,
the number of circuits so controlled may be -in-
creased. It is further recognized -that such ar-
rangements may be employed for other purposes,
such as air-raid or fire warning signals, by sub-
stituting the appropriate element for such pur-
pose for the street lights in a lighting circuit such
as-shown by Fig. 1 or Fig, 2.

FIGURE 3

~The general arrangement shown by Fig. 2-may
be -improved .effectively to eliminate accidental

-operation of street light circuits or signal opera-

tion resets by providing arrangements requiring
a.:plurality of properly spaced circuit conditions
to be transmitted from a master controller, and
such an.arrangement is shown by Fig. 3. Some
alternative arrangements of those previously de-
scribed and additional features are disclosed by
‘Fig. 2, including visual indication at the master

:controller of the status of the street light circuits

and ‘the resets-in which the system is operating.
‘Only :those elements necessary for the under-

- standing-of the -present arrangement are shown

by Fig. 3. “The controller driving- arrangements,

_§ignal light .circuit control .and -other arrange-
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ments have been omltted but will be understood
‘a5 being provided.

At the master controller is provided a bank
of contacts and wiper 1401, said wiper being dou-
ble-ended as is common with such arrangements.
It is driven by the master controller arrange-
ments at one-half revolution per traffic cycle or
cycle of the secondary controller in view of the
double-ended wiper. Connected to this wiper
through the lower arm of switch 1408 is a relay
1402 adapted to transmit an impulse to the sec-
ondary controllers each time it operates to op-
erate a relay 1403 at each of the latter, the cir-

-cuit therefor being traceable from power termi-
nal 1404, the armature and front contact of relay
1402, conductor SET, the winding of relay 1403,
common return -conductor CR (which may be
the neutral of the ‘power system) to the other
power terminal 1405.

To illustrate the fundamental operation of the
arrangement are shown conductors extended
from bank contacts Nos. 2 and 4 to contacts of
switch 1406, which has two positions to which it
may he manually adjusted and in which it will
remain. Switch 1406 is illustrating the control
of street light circuit No. 1. A pair of indicating
lights 1407 are arranged to indicate the status
of circuit No. 1, which is assumed to be open, so
the “off” light is burning by a circuit which can
be traced from power terminal 1404, the left hand
member of switch 1406, the “off” lamp of 1407
to the other power terminal 1405. A switch
similar to 1406 with its associated lamps will
be provided for each street light circuit which
is controlled, with the right hand member of
said switech arranged selectively to - complete
circuits to either of a predetermined pair of
bank contacts. With switch 1406 in the posi-
tion shown, the wiper of bank 1401 will be
momentarily connected to power terminal 1405
once each cycle as it encounters bank terminal
No. 2.

A switch 1408, which is common to the master
controller, is provided to condition the secondary
controllers for a street light circuit change or a
traffic signal reset. When this switch is operated,
it connects power terminal 1405 with bank termi-
nal No. 1, so that this power connection will be
encountered by the wiper once each cycle, it
being recalled that a cycle with reference to the
wiper is one-half cycle of the system. The re-
_synchronizing moment during the traffic cycle is
when the wiper is on bank terminal No. 24.

At the secondary controller is a circuit condi-
tioning relay 1498 which latches operated under
control of magnet {410. Four circuit actuators
or contact closers are shown schematically as
are mounted on a shaft which constantly rotates
dises or dials 1411, {412, 1413 and 1414, and these
in synchronism with, and in predetermined phase
relation to, a corresponding shaft in each of the
other secondary controllers and the wiper of bank
{401, it being recognized that 180° of rotation of
the wiper is equivalent to 360° of the secondary
controller contact actuators. Means not shown
drives the shaft on which these actuators are
mounted and maintains it in proper phase rela-
tion, as is disclosed in the street traffic control
art. BEach actuator closes its associated contacts
momentarily once each cycle at a predetermined
time as effected by the position of a cam such as
{411’ on actuator 14f{. More than four actu-
ators with associated contacts may be provided.

Actuator dial {411 with its cam 14i{’ and con-
tacts are provided primarily to maintain the sec-
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‘ondary controller in proper synchronous relation

with respect to the master controller, and the
upper set of contacts of dial {411 are merely
shown to indicate this function, and the familiar
means for accomplishing it are omitted since they
are well understood and are disclosed by patents
which will be subsequently cited. The resynchro-
nizing point in the cycle is when the master con-
troller wiper is on bank terminal No. 24 as has
been mentioned, and the designation 24 on actu-
ator 1411 so indicates.

Dial (412 with its cam and contacts is em-
ployed for conditioning the secondary controller
for a street light operation or a signal reset. If
relay {403 is operated at the moment the con~
tacts of dial (412 are closed, a circuit may be
traced from local power terminal 1415, the arma-
ture and contacts of relay 1403, the now closed
contacts of 1412, the winding of relay (489 to the
other power terminal (418, thereby operating re-
lay 1409, which latches operated under control
of release magnet (410. With relay 1409 latched
operated, subsequent operations of relay 1403 will
cause a circuit to be extended from power ter-
minal (415, the armature and contacts of relay
1463, the lower armature and front contact of
relay (409 to conductor (150 (which corresponds
to conductor {1508 of Fig. 2) and thence to one
contact of each pair actuated by dials or the
like 1413 and 1414, and such other similar con-
tacts which may be provided. Contacts associ-
ated with dial (413 are closed in position No. 2
as indicated by the designation beside the cam
of this dial for street lights off, and this occurs
coincident with the wiper of the master controller
being on bank terminal No. 2. Likewise, the con-
tacts of dial 1414 are closed coincident with the
wiper being on bank terminal No. 4 for street
lights on.

Ounveration of Fig. 3

Let it be assumed that the street lights of ecir-
cuit No. 1 are to be turned on. Switch 1408 is
closed and switch 1486 is moved to its right hand
position. When the wiper reaches bank terminal
No. 1, relay 1402 and, consequently, relay (403
will be operated while the contacts of dial 1412
are closed. It will be recalled that this will result
in relay (409 operating and being latched up.
When the wiper reaches bank terminal No. 4,
relay 1482 and then relay 1483 will be operated,
and this will occur coincident with closure of
the contacts of dial 14{4. The previously traced
circuit to conductor {188 will be extended through
the contacts of {414 to the control circuit desig-
nated (447 to result in the lights 1418 of circuit
No. 1 being turned on by means deseribed in con-
nection with the prior figures of the drawings.

As the wiper traverses sucecessive bank ter-
minals, relays {402 and {403 will operate for each
terminal connected to power terminal (405
through a switch such as 1406. It will be recalled
from what has been set out with respect to prior
fisures of the drawing, the condition of each of
the street lighting and reset circuits will be
checked. Let it be assumed that after the wiper
has passed bank terminal MNo. 4 and street light-
ing circuit No. 1 has been turned on, switch {438
is restored to its normal open position. This will
stop transmittal of the control impulses to the
secondary controllers. When each controller
reaches its resynchronizing point (No. 24), the
lower contacts of dial (41f will then be closed
(as shown). A circuit may now be traced from
local power terminal 1415, the lower contacts of
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441, the upper armature .and contact . of relay
obher power terminal 1446,.causing the latchto be
withdrawn and relay 1409 to be released, which
dn-purn-opens the circuit to magnet 1410, It will
“be:seen that the secondary controller condition-
ing:relay-1409:1s released each time the secondary

~cantroller reaches the resynchronizing :point.
“The above arrangement requires that the sec-
-ondary. controllers be. conditioned for -a street
light control operation or a reset at the beginning
of acyele-and that the actual operation is sep-
arately effected subsequently -during the same
sgycle. The conditioning function .oceurs. imme-
diately.after resynchronizing .oceurs, which is the
“time .during the. cyele ‘when all secondary con-
ireHers may be expected fo be in synchronism.
‘It-also will be noted that conditioning relay {409
dsreleased at-the end of each cycle, so that upon
-gpenine of switch 1408, the secondary contrellers
‘will be disabled for.street light or reset operation
after the resynchronizing point is reached. Sub-
sequent operations.of relay 1483 from any cause,
sueh as reclosure of switch 1408, during the next

cyele ‘will:not affect the secodary controllers.

The :disclosed arrangements provide for a sec-
~ond. protection against inadvertent street light
or reset.operation. This may be provided by em-
-ploying position No. 1 for conditioning the see-
-ondary controllers and . effecting the control
-operations. in only the even numbered positions
Abank-ferminals); the odd numbered terminals
“will “not ‘be -used. This provides protection
against:a-secondary controller falling out of step

“during:a cycle when street light or reset oper- 3:

ation is being.effected. Under this condition, the
wcpntacts of 1442 might be closed while relay 1403
»is. operated for one of the street light or reset
operations to operate the conditioning relay i409.
With the secondary controller now rotating in
synchronism, but improper phase relation, relay
4403 will operate at various times as long as
.switch (408 is closed. But the impulse which
falsely operated relay 1403, and therefore relay

. 4409, came from an even numbered bank terminal

{instead of odd numbered contact No. 1, as would
‘be proper) and no.contacts such as those of dials
4413 and 1414 will now be closed for even num-
bered impulses. This arises from the fact that
the :secondary -controller under this condition is
rotating sufficiently out of phase for the con-
tacts .of 1412 to have closed for the even num-
bered impulse which operated relay 1409, and
this results in the contacts of dials such as {413
.and . 1414 being closed for odd numbered im-
.pulses from  the master controller. But the
-master. controller only transmits even numbered
operating impulses; -so a false operation will not
-ececur. As -soon as the secondary controller
reaches the resynchronizing point, conditioning
zrelay. 1409 will be released, as described, and the
-secondary controller may be expected to function
normally.
In -order. to provide even further -assurance
- against false operation, I may provide a separate
dial with actuators adapted to complete a .cir-
cuit from conductor 1150. of the secondary con-
‘troller ‘to -operate release magnet 1410 for every
odd -numbered position (except No. 1) thereof.
(As @ result .of ‘this arrangement, receipt by a
‘secondary :controller of an impulse while it is in
an .odd numbered position (other than No..1)
will result in release of conditioning relay 1409,
It:will ‘be recalled that a secondary contrdller in
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-numbered impulse except in position No. 1, and

the receipt of such an impulse results.in disabling
(by release of relay 1409) the secandary .control-
Even . should
conductor SET. be crossed with power or relay

4403 be stuck .operated, the light and reset.con-

trols will be-disabled.as soan as the first odd num-

“bered position (No..3).is reached by. the.second-

2ry.controller affer relay 1409 is operated in posi-

#ion No.. 1. .For still further protection, the first

effective control position to he used may be No.
4 (instead -of Ne. 2,.as shown), in order to give
the secondary .controllers.opportunity to. release
relay (408 in position No. 3 if the.circuit.throygh
the :contacts.of relay 4403 is closed in that:posi-
tion. :

The selecting and effecting .of various group-or

special resets are illustrated by Fig. 3, in which

switch {420 controls reset No, X. 'There may be
one such switch for each reset-to be selected at

‘the :secondary controller, or -any -of them, A
signal lamp: 1421 -indicates, when lighted, that
‘reset No, X has been selected. The operation of

this -arrangement is guite ‘similar to that ‘Previ-
ously described with respect to Fig. 3 for street

light: control. ‘When it is desired to effect veset
No. X, switches 1408-and 1420 are.closed. When

the wiper.of bank 401 encounters terminal No. 1,
each secondary .controller conditioning ‘relay
1409 is operated. -When' the wiper .encounters
bank ferminal No. 22, relay 1402 is operated by-a
circuit from power terminal 1405, the left -hand
member -of switch (420, bank terminal No. 22,
the wiper, the lower member of switch 1408, the
winding of relay 1402 to the other power terminal

-1404. ‘The operation of relay 1402 results in ‘the
-operation of relay 1403, as previously deseribed,

which ~connects power to ‘the selective control
conductor {180. - Contacts (not shown) .at -the

-secondary -controller -are -closed in position No.
'22 to -extend the circuit from conductor 4150 to

effect reset No. X as set out in connection with

Fig. 2 and as shown in -detail in my aforesaid

prior patent. Indicating lamp 1421 will be

lighted.over an obyvious cireuit. After-a-complete

cycle, switch 1408 may be released and -condition-
ing relay 1409 at.each secondary controller will
be released-when -the resynchronizing point. is
reached. : o

While a separate switch. 1420 is indicated for

-each reset, ‘it is :apparent that any .convenient

circuit confrolling arrangement for the ‘indicated
objective -of selecting -a -reset and connecting
power terminal 1405 to the corresponding hank
terminal -and  also lighting an indicating lamp
{if such indication is desired) may he employed.
This may include a manually rotatable dial type
selecting -switch or relay means with suitable
operating circuits-therefor.

It:may be noted from Fig. 2 and-in detail from
my aforesaid prior-patent,; that keys 109 ‘are pro-

‘vided so that any secondary controller may be

specially reset in any .of a plurality -of predeter-

‘mined manners without affecting other ‘secondary

controllers in their functioning in their respective
control groups. ‘This.is -accomplished from the
master controller by transmitting a signal to
the secondary controller-at a time when either
contacts 224, 225 or 226 of Fig. 2 are closed, de-

‘pendent upon the desired -reset operation. . It is

further indicated, in accordance with my: afore-
said prior patent, that if 'a regular group reset
signal is transmitted while ‘a confroller in that
group ‘is functioning for a special reset, the lat-
ter -controller :.will be reset to -the operation .of
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its group That is, when any special reset is

effective, it is desirable not to transmit normal

group reset signals to the secondary controllers.
In order to prevent such signals and assuming
that switch' 1420 is for a special reset selection,
the latter switch <(and other special reset
switches) may be provided with another contact
member to operate a relay which will disconnect
from the bank terminals the conductors for the
group resets. This will prevent the transmission
of impulses for the regular group resets as the
wipers -are rotating while either a special reset
is being selected or a street. lighting circuit Is
being controlled. ) o

While a single bank with a double wiper is
shown by Fig. 3, and one cycle of the secondary
controllers corresponds to one-half revolution
of the wiper, it will be understood that two banks
with single wipers on the same shaft may be

used as is common with automatic telephony ¢

and other arts. With such an arrangement, the
two wipers are 180° apart and only one wiper
engages its bank contacts at a time. This doubles
the number of separate bank terminals of a
given size which are available for selective pur-
poses, and enables the master controller wiper
shaft to rotate at the same speed as the second~
ary controller selecting (synchronous) shaft. - It
is to be understood that the dlsclosure of a bank

and wiper, or double bank and wipers, is illus- :

trative of any suitable means for sequentially
effecting ecircuit ' operations: ‘at predetermined
times during a cycle. A drum controller for this
purpose is an obvious alternative.

It is recognized that the master controller s

lamp signal indications as shown by Fig. 3 arise
from operations to effect the remote functions
in contradistinetion to the result of such oper-
ations. It is to be understood in practicing this

invention, a replica,-or replicas, of a secondary’

controller may be provided at the master con-
troller and connected to the trunk conductors,
and this replica provided with indicating lamps
to show what street lighting cireuit is on and
the reset which is in effect. Such an arrange-
ment will provide indications to- disclose the re-
suit of the selective operations.

~FIGURE 4

Some traffic s1gna1 control systems in com-~ *

mercial use provide for the offset. of the indi-
vidual secondary: controllers to be adjusted from
the master controller, . This.enables a plurality
of traffic fiow plans (say three, for illustration, to

be provided to facilitate the handling of the °

varying amounts of traffic in different directions
which may occur at various times during the day.
One familiar arrangement to effect this is to
provide facilities whereby the secondary con-
- trollers may be resynchronized at any one of
three (for example) predetermined times or
points during the basic traffic cycle as indicated
by the master controller cycle. This results in
each of the various secondary controllers oper-
ating in any one of three predetermined phase
relations, or offsets, with respect to the master
controller. It is a further feature of such sys-
tems that the three phase relations or offsets in

which a secondary controller may operate with '
respect to the master controller may be adjust-

ably predetermined for each individual second-
ary controller.
Leonard No. 2,328,473, August 31 1943 is 111us-
trative of such a system.

It will be recalled that a fundamental require-

“
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ment of the present invention is to have an ele-
ment at the master and each secondary con-
troller 'which operate in predetermined phase
relation as well as synchronism with each other
50 that light control contacts at both the master
and all secondary controllers employed for street
light control shall be concurrently operated mo-
mentarily during each fraffic cycle. But with
three different adjustable offsets of controllers
of the general type of that disclosed in the
Leonard patent, supra, such necessary prede-
termined phase relation is normally not pro-
vided, so special means may be employed with
such a system to adapt it to street light control

5 in accordance with the present invention. One

such means is disclosed by Fig. 4. The basic
principle involved in the disclosure of this figure
is to effect street light control while all second-
ary controllers are operating in the same reset,
and to arrange the secondary street light control
contacts so that they will be operated in proper
phase relationship with respect to the corre-
sponding contacts of the master controller irre-
spective of the offset of the secondary controller
for that reset.

Each secondary controller is provided with a
driving motor included in representation {1561
to drive controller shaft 1502 one revolution each
traffic cycle. The speed of shaft 1502 may be
varied under control of the master controller
by known means including circuit  conditions
gver one or more trunk conductors represented
by designation PC.  Affixed to this shaft is dial
{501 having two rows of radial slots 1512 and
{513 (indicated by dashed lines) with, say, 100
slots per row. This dial may be similar to that
of the aforésaid Leonard patent, and will carry’
six keys (not shown) in the outer row of slots
1512, five of these keys actuating momentarily
contacts 1517 at times during the cycle predeter-
mined by the slots in which said keys are located,
and. contacts 1518 are operated momentarily
once each cycle. Connected to these contacts is
a six-position drum controller with its contacts
and stepping magnet generally designated {569
arranged to actuate signal lamps 1960 in accord-
ance with the desired type of traffic cycle for
which the drum controller is arranged. Since
such arrangements are  generally known and
shown in the aforesaid Leonard patent, the detail
description of them ‘and their functions is un-
necessary.. Contacts 1518 maintain the drum
controller in proper operating relation with. dial
{511, Contacts 15{T and 1518 are shown out of
their proper relation foi operation by the keys in
the outer row of slots in order to simplify the
drawing, but such relation and the mechanical
design will be understood by the skilled in th1s
art.

In the arrangement used for illustration, the
shaft 1592 is driven by the motor of 1501 through
a normally closed electromagnetic clutch 1503,
which may be of conventional design. This
cluteh is cpened upon energization of its wind-

5 ing to result in stopping the rotation of shaft

{582. Known means may be provided to hold
shaft 1502 when it is disconnected from the
motor by the clutch. Three pairs of normally
opened contacts 1504, {505 and {506 are provided
for offset selection, with one contact of each
pair connected in multiple to the winding of
clutch 1503. The other side of the clutch wind-
ing :is connected to grounded power terminal
{527 at the secondary controller. To simplify
this disclosure, it is assumed that the grounded
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side of the power system is’ used asa comrnon re-
turn for the control system.

The upper contacts, of each_contact.pair. 504,
1505 and 1506.are connected to.trunk_conductors.
RSI, RS2 and RS3, respectively, which corre-
spond to.resets (offsets) No. 1, No..2 and No. 3..
In the inner row of slots of dial {511, three keys.
1514, 1515 and 1516-may he. 1nserted That. is,.
any. key may. be. inserted in.any slot.. Each of
these keys has-an. actuating. shoulder for. one
pair of reset contacts.. Key, 1514 has.shouder 1514"-
fo.actuate contacts 1504 at a-time during the eycle:
depending upon the slot.in dial. 1511 in which:it is
located. . Likewise,. shoulder.: 1515’ of. Key. {515.
will. close.. contacts.. 1585, and . shoulder . 1516’
of Key 1518 will actuate contacts 1506. It will be
seen.that the contact pairs: 1504, 1505 and 1506
may. he. closed: individually at:any time. during:
the. cycle as determined. by the. location.-of their

corresponding.-keys.in the. dial, and.these keys.at 2

each.secondary. controller may-be:located. in.dif-

ferent slots.as required for the controllers to func- .

tion to provide the three traffic flow. plans-desired.
since, as will be-described, these-three: keys.de-~-
termine the three resynchronizing points of .each
secondary controller and, thereiore, the-offset: of
each such:controller.

At-the master controller-is.dial 1521 with.con-
tact actuator. 1522 adapted- momentarily. to open.

normally. -closed. resynchronizing:. contact - pair :

1528:once each:traflice-cycle:: As.with Fig, 2, the
master and secondary. controllers -are drawn. 180°
mechanically. out-of phase-but are in.phase-elec-
trically. - One. contact: of- this- pair- is- connected:

to. power. terminal- 1509 and. the other contact is; :

connected: to. the ‘arm: of manually- adjustahle;

switch 1524, which may; be pesitioned-on either of-

three. contacts or-terminals connected respec-
tively to. the three reset trunk conductors RS,
RS2 and-RS3: The switch:is shown: connected
to the-contact for conductor-RS3: It will be seen
that power is normally connected to thesecondary®
controllers-over the latter: conductor- and. once:
each cycle this'circuit is momentarily interrupted-
by the:opening-of contacts: 1523 by -actuator-1522:
It will bé assumed:that:‘the secondary-con=
trollers: are-operating:in-the third reset: as-cons=.

trolled by: the: circuit-condition over: conductor-
RS3: At the resynchronizing point: for:this reset:

(as:determined:-by the position of key 151 6:in-dial:
1511), contacts: 1506:are closed: : If the secondary-
controlleris in proper phase relation:with resnect
to-the:master:controller-for-this-offset; at-the in=
stant.of closure:of-contacts: 1506 there will be con= .
current opening:-of: contacts 1528; so-the: cluteh
1303 will remain deenergized: and: the-secondary-
controller-will continue to be;driven. . Should the-
secondary controller get:out: of proper phase rela-
tion with the master controller, contacts 506
will be closed: without the:concurrent:opening of
contacets:1923; and-under this: condition g cireuit:
may.be traced from power:terminal 1508; contacts:
1528; switch- 1524, conductor RS3; now - closed
contacts 1506, the winding of -clutch: 1503 to. the:
grounded-power terminal:1507; which will result in:
the. clutch being-energized to stop the: secondary
controllex with contacts 1506 closed.” The.second-.
ary controller will remain stopped:until contacts
1523 'are opened; whereupon the clutch will: be
deenergized: and: the secondary controller: will
again be:driven in proper phase:relation:with the--.
master controller:

If it:is desired; to change: the operatiomof;'the.,

system to reset No. 1, switch: 1524 is-moved to its .
Upon:the-

terminal connected:te conductor RSE..
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next. closure of confacts: 1564 by, the shoulder
1314 on key. 1514, the clutch magnet will be ‘en-

ergized to stop. the.dial with contacts 1504 closed.
and_they remain closed and the magnet en-.
ergized: until. contacts. {523 are .opened, where-

upon.the.secondary.controller will again be driven

in the phase. relation.determined by the location

of key. [5147in the dial. .1t will be understood that.
each secandary.contraller of the system will simi-

larly be reset, the time of stopping and the dura-

tion thereof.of each cantroller being determined

by the location.of its-Key: 1814 in its dial.

In.a mannersimilar to that described above, re-
set No. 2-may be selected by moving switch 1524
to. its middle. contact, and the offset of each sec-
ondary. controller will. be established as deter-
mined-by. the location of its key 1815 in its dial.

It is to be. understood that the showing of a .
normally closed electromagnetic clutch is merely

.indicative of known means for effecting resyn-

chronization.between a.secondary and a master
controller.and alternative means with contact ar-
rangements or other. facilities for such means,
which may-be. different from contacts {504, {505
and. 1506 -and. their. actuators, may be employed.
The-alternative means may.include arrangements-
for.stalling:the.drive motor, stopping it by means-
of-a bucking: coil, disconnecting the .drive motor
from the power. supply, or:any other suitable ar-
rangements known to th1s art for effecting resyn-
chronization.

Each.secondary. controller arranged for street
light control-has-two.contact actuator dials 153!
and 1532 with actuating cams thereon adapted to
close. contacts: 184 and -1542 at predetermined
different -times-during the rotation of said dials.
These:dials are affixed to hollow:shaft 1533 which
may- be-ratated: on.shaft 1502.  Also affixed to
shaft: 1533: is- dial: 1534 containing a single slot
in .which:the end of key (516 is inserted so that
dial 1534 and actuator-dials. 1531 and 1532 will
rotate with shaft 1602:and dial-1511 in the phase
relation.therefo as determined by the location of
key 1516 in dial-15(1.

The street.lights:and-the control circuit there-
for may be-similar: to-the disclosure of previous
figures of the drawings; and these are indicated
by representation 1543. Contact pair 1541 con-
trols the turning off and pair 1542 the turning on
of the street lights. A second light circuit may
be:separately controlled by two other contact pairs
closed by actuator-dials-similar-to 1531 and 1532
as- will: be- undertsood-from what has been pre-
viously set.out; and-the breaks in shaft 1502 and
holiow shaft 1533~ -indicate that- such additional
dials, ete;; are: -~contemplated:

Street: light- control of Fig. 4

The fundamental arrangement for. selectively:

‘burning: on-and. off-af: the. street: lights is similar

to:that:-disclosed:by: Fiz: 1, and need not be again
described:in detail: Contact pairs. 1551 and 1552
at: the master: controller control the turning off
and. on of: the street lights.as selected by manual
switch- 1358, said:contact: pairs being -closed once
each. cycle: by.: relatively displaced actuating
cams [§53-and +554: If:the system is operating in
reset: Noi- 3;: the. momentary. closure of contacts
1651 at the master controller and contacts 1541
at. eachrof- the:secondary: controllers is concur-
rent;-and likéwise:there is.concurrent closure of
master controller contacts 1552 and secondary
confroller contacts (542,

The problem presented-in g multlple reset sys-
‘tem:of: the general class described in which there
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are multiple resynchronizing points at the sec-
ondary controllers is to provide means whereby

~the lamp control contacts at the various sec-
ondary controllers are closed at the same time as
corresponding master controller contacts. The
disclosed solution to-this problem is to effect
street.light control while the system is operating
in & particular one of its three resets, of which
No. 3 is shown for illustration. This is accom-
plished by having the drive of the street light
contact actuators effected by means of exten-
sion of key 1519, which determines the resynchro-
nizing point for reset No.:3. Xey i5!6 may he
located in any desired slot of dial (E11 as deter-
mined by the desired offset of g secondary con-
troller for this reset.
to another slot from that shown for a different
offset, the dial 1534 with its associated street
light control actuator dials may be rotated to
the proper position so that the single slot in
dial 1534 will be located cpposite the end of key
1516 in its new location so that the latter key
may then be pushed through said slot to cause
dial 1534 and its connected assembly to be driven
in the relation to dial 1511 as determined by the
slot therein in which key (518 is located. It is
to be noted that with the secondary controller
operating in reset No. 3, the closure of contacts
1586 will be concurrent with the opening of mas-

ter controller contacts 1528, and cams 1552 and -

{584 have fixed relationship with respect to ac-
tuator 1522 on dial 1521. It is'to be further noted
that irrespective of the slot in dial i5{{ in which
key 1516 is located, the street light contact ac-
tuating:dials 1531 and: 1532 will have a fixed re-
lation with respect to the latter key. It will be
seen, therefore, that in reset: No. 3, there is con-
current closure of contact pairs {841 and 1542 at
the secondary controller.and contaet pairs 1554
and 1552, respectively, at the. master controller.
This situation prevails:at all secendary control-
lers-irrespective of the offset in which they oper-
ate for reset No. 3. . . :

It is to. be understood that hollow. shaft 1533
(or its equivalent) may be manually shifted to
its ‘proper position for reset No.. 3, and locked
in such position by any suitable means. Any
suitable arrangement for positioning dials (531
and (532 in proper relation with respect  to
the resynchronizing point for reset No. 3 may be
employed within the scope of this invention.

- Since it is necessary for the system to be op-
erating in reset No. 3 for street light control to
be effected, means are provided to assure that

the system is functioning in this reset and to

prevent effort to control street lights while other
resets are effective. This is accomplished by
having a switch arm 1525 on the same shaft with
reset selector switch 1524. When switch arm
1524 is in the position shown to effect resynchro-
nizing for reset No. 3, switch arm {525 is in
contact with terminal 1526 connected to power
terminal 1509. Arm (525 is connected to the
lower contacts of street light control contact
pairs 1551 and 1552. It will be seen that power
is connected to the latter contacts for street light
control only while the system is operating in
reset No. 3. Movement of switch arm (524 to
one of its other contacts will result in the power
supply to the street light control contaects being
broken at contact 1528, and the street light con-
trol arrangements are disabled except for reset
No. 3. : o :

It is to be recognized that the fundamental

arrangement shown by Fig. 4 of shifting contact

If key 150§ is changed-
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actuators, such as dials 1531 and 1532, to bear a
predetermined relation to the resynchronizing
point for reset No. 3 irrespective of the offset of
that reset, provides means for effecting special
resefs with controllers of this general type. The
special resets may he selected by additional con-
tact actuators on hollow shaft 1533, so these con-
tact actuators will always bear predetermined
relationship to the resynchronizing point of the
secondary controller for reset No. 3 and will,
therefore, bear predetermined relationship with
respect to special reset contact actuators on the
shaft of the master controller, so that special
reset contact pairs at both the master and each
secondary controller may be concurrently closed
(or opened) as required for special reset opera-
tion in accordance with the principle set out in
my aforesaid prior patent and indicated by Fig. 2,
hereof.

GENERAL

While two relays or a relay and a latch magnet
are shown to control the lighting circuit, these
are representative of any suitable contact clos-
ing and opening means for this purpose. Ratchet
operated devices employing a single magnet are
well known and may be employed for this pur-
pose, and my aforesaid Patent: No. 2,451,457
shows a principle which is available.. Drum con-
troller (D) - of the latter patent is maintained in
proper operating relation with respect to dial
{03 by having the operating circuit for stepping
magnet 101 controlled through contacts 738 of
the drum controller. Application of this princi-
ple to the present invention will require provi-
sion of a pair of street lighting contacts which
are closed, in say, odd numbered positions of the
drum and opened in the even numbered ones.
Contacts corresponding to 738 will be transferred
for each position of the drum. The upper one
of the latter contacts will be connected to con-
tacts 51 of the present Fig. 1, and the lower
ones connected to contacts 56. An impulse re-
ceived over conductor SL while contacts 57 are
closed will operate and release the stepping mag-
net to advance the drum to close the street light-
ing circuit and also to transfer the magnet circuit
to contacts §6. An impulse subsequently received
while contacts 56 are closed will result in the
drum being stepped to its next position to open
the street lighting circuit and to transfer the
stepping magnet circuit to contacts 57. In prac-
tieing this invention, this principle may be more
simply applied than by using a 6-position drum
controller, and a two-position arrangement may
obviously be employed.

It has been mentioned above that the present
invention is applicable to various known traffic
signal control systems and it has bheen further
stated that certain elements appesring in cer-
tain of the figures are well known and therefore
have not been shown in detail. Certain of the
systems contemplated in the above include that
disclosed in the patent to Bissell No. 1,929,378,
October 3, 1933, which shows a resynchronizing
system for a plurality of secondary controllers and
total period control by means of a bucking coil
arrangement. A step-by-step system is disclosed
by Leonard No. 2,044,617, June 16, 1936. The
Reid Patent No. 2,236,299, March 25, 1941, shows
a drum controller actuating arrangement employ-
ing adjustable keys in g dial and a bucking coil to
stop the secondary controller at the resynchroniz-
ing point should it fall out of proper phase rela-
tion with the master controller. Camphell et al.
No. 2,050,039 shows a system in which the total
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period: control  is- effecteéd by gear. change: ars

rangements-and resynchionizing effected by stall=

ing the drive-.motor. or- other- suitable “means. :

The-signal: lamyr: coritrol contacts; in: accordance

with the-present.invention, when applied to this

type of controller-may be actuated from shaft: {1
thereof and. street: light control effected with ‘a
particular- one -of the-offsets effective; substan=

tially” in- accordance:-with Fig. 4 of. the. present

invention, with: suitable means: to - shift shaft

1538 with.its contact. actuators to conform with .

the-position. of the: lever which: designates the
resynchronizing point of the secondary controller:
My prior: Patent: 2,173,596, September 19; 1939;
discloses & resetting - arrangement: employing 2
secondary controller shaft-driven-in synchronism
with: the master -controller-either: by ‘o stepping
magnet or motor driven-arrangement. My Patent
No. 2,126,144, August 9, 1938, shows g code system:
employing relays or the:like-which are operated
in, say, 30 different combinations per ftraffic
cyele: to: designate corresponding elements of the
cycle.: Appropriate: means at the master con-
troller and separate chain circuits st the second-
ary controller may Ye. provided to: be completed
fortwo: of these codes to turtion and-off a street
lighting:cireuit: provided gn- impulse is received
by:the: secondary: over a- trunk conductor at the
times these chain. circuits' are completed, in g

ménner similar ‘to. the- complétion: of circuits to-

the light control relays or the like by rotary: con-~
tact. actuators in  decordaznce. with® the present
inverition. : ‘ :
It will be: unideistood that the present inven-
tion: is: applicable to the- above mentioned - sys-
tems and to others in which there are means
adaptable: to- providé-concurrent. contact actua-
tion:at the:master and at the secondary control-
lers gt predeterminied times- during the traffic or
othier definied cycle of the system: It is to be
further understood that various of the driving,
resynchronizing, offset changing, contact actuat-
ing-and other arrangements shown by the prior
art’ systems may be- employed within the scope

of the present invention to: accomplish their re-

spective detail’ funections. It is to be still fur-
ther- understood that the particular arrange-
ments provided and. results effected thereby in

pa‘rticular'* eémbodiments' of my invention can be.
applied;. ds appropriate; to other embodiments .

thereof and.cother varidtions of the disclosed ar-
rangements are contemplated withiri the scopie’of
theé-appended claims:

WHhat is claimed is: . o .

1. In a control system, a cireuit controller, a
motor to drive said controllér in Fecurrent cycles,

trafic control signalling devices connected to.

and-operated by said controller, a circuit.distribu-
tor driven cyclically by said moator. to partially
complete. electrical. control circuits. at predefer-

mined .parts.of. each: of said cycles, electro-re- -

sponsive. control. means: connected. to certain of
said- circuits .to:variably control said. controller
to correspondingly control the-operation of. said
signalling devices dependent.upon.the completion

to: said electro-responsive. means. of - circuits.-
through said distributor, electro~responsive street.

light- control means. connected .to other of said

control circuits.and.varisbly operated dependent.
upon-the. completion.of.latter said. circuits. there--

to - through. said- distributor,. street. lights con-
nected- to. and controlled by -latter said.means,
and:means connected. to-said-distributor to:-com-
plete: -cireuits: through. -said distributor at- any
of -said-predetermined: parts of.a cycle.
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%.:Inc g control system;. the combination: of: 2.
master! cantroller- provided - with: a. motor tg.
drive said. controllér. ivi-recurrent: cycles, @ cirs
cuit: cantroller: provided: with. & motor. to- drive:
saild circuit. controlléy: in:recurrent cycles; circuit:
means interconnécting said master.controller angd
said.eircuit: confioller, meauns: including. said cirs:
cuit.means. to: cause said circuit: controller. to ep~
erate: in * synichfonisty: with.. and: predetermined.
phase: relation: to said master controller, selec~
tive: means .at. the master: controller. for trans=
mission to. said ciréuit controller of circuit: comn=:
ditions: at; any-of a plurdlity: of predetermined
times. durinig g cycle: thereof,- means. in said. cirs
cuit: eontroller: variably responsive to: said. cireuit:
conditions. dependent upon the particular tires:
during. the: cycle:in. which said: conditions. are-
transmitted; traffic:sigralling deviees connected.
to:and.operated by said circuit:eontroller; an elec-
trical ¢ireuit connected:to and-operated selective=
ly by meéans.including; said: cireuit ‘controller de-
pendent upon. the:time durihg the cyclé thereof.
that the aforesaid.cireuit condition is transmitteg
from the: master: controller.

3. In g trafiic-control system, .in combination;
a master- controller; electrical energy transmit-
ting means: thereat, a: remote station; circuits:
interconneetingsaid controller and said-station;-
trafiic signalling- devices: at:said: remote station,
means .at said- remote: station: to operate: said.
devices at.predetéimined timies in repedted cycles,
a: cyclicalicircuit controller: at said: remdte sta~
tion,; an-electridal: cireuit, means at said: remote
station.-responsive to:r g .variation: of energy re-
ceived: over -said ihterconnectirig circuits: from:
said master controller and:adapted, when.said:.
energy variation occéurs in o predetermined part:
of said cycle of said civeuit: cortroller; to:cause:
said.signalling- devices to-beé -operated in:another:
predetermined manner and, when said energy
variation oceurs in snother predetermined. part:
of last said cycle,.to cause said electrical:circuit.in.
be completed, and means at said master-controller-
to. control. the transmission: of energy: over: said
circuit:connections:

4. In & trafiic. control system;. it combination,
a-master controller; electrical. energy- trarismits
ting 'means - thereat,. a remote. station,. eircuits:.
interconnecting. said- master controller and. said:

‘remote station, traffic: sigrialling. devices at- said:

remote station, means-at: said remote station: to-
operate said- devices: at: predetermined times:in
repeated: cycles, nmeans. at- said- remote station to-
control the:operation. of said: devices; an electrical.
lamp: connected: to: said: remote station,. méans at
said remote:station to control g supply of energy
to. light: said: lamp;. cyelical citcuit controlling
means. ati said- remote: stdtion; means: at: said-
remote: station: responsive to:a. particular varigs
tiori- of energy: received over said interconnect-
ing circuits and funecticning through said eyclical
circuit. controlling means to- selectively control’
said means- to' control the operdtion of said: d\e‘-;
vices- and- said- means to control the supply - of
energy: to said ldmp and ddapted; when szid ‘en--
ergy variation occurs at a. predeterniined part
of the cycle of said’circuit controlling means, to
cause said. signalliiig.. devicés. to be operated in
anothier. predetermined manrier and; when said.
energy. variation cceurs at anothieér predetermined”
part of Iast. said cycle, to. cause. said.lamp to
be lighted and, when said energy variation cceurs..
at.a third predetermined- part. of. last said cyele,
to cause said-lamp to.be extinguished. and means.
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at sald master controller to control the variation
of energy transmitted to said remote station.

5. In a control system, a circuit controller, a
motor to drive said controller in recurrent cycles,
traffic control signalling devices connected to and
operated by said controller, a circuit distributor
driven cyeclically by said motor to partially com-~
plete individual electrical control circuits at pre-
determined parts of each of said cycles, electro-
responsive control means connected to certain of
said circuits to variably control said controller
to correspondingly control the operation of said
signalling devices dependent upon the completion
to said electro-responsive means of circuits
through said distributor, electro-responsive street
light control means connected to other of said
control circuits and variably operated dependent
upon the completion of circuits thereto through
sald distributor, street lights connected to and
controlled by latter said means, a cyclically op-
erated master controller, circuit means intercon-
necting said master controller and said circuit
controller, means including said circuit means for
causing said circuit controller to operate in syn-
chronism with and predetermined phase relation
to said master controller, and means operable
at said master controller and functioning over
said interconnecting circuit means to selectively
complete said control circuits through said dis-
tributor.

6. A confrol system for municipal streets in-
cluding a master controller provided with g motor
to drive it in recurrent cycles, a secondary con-
troller provided with a motor to drive it in re-
current cycles, circuit means interconnecting said
controllers, means including said circuit means
to operate said secondary controller in synchro-
nism and predetermined phase relation with said
master controller, traffic signalling devices con-
nected to and operated cyclically by said secon-
dary controller, an electrical circuit operatively
connected to said secondary controller, electrical
impulse responsive means in said secondary con-
troller to selectively control the operation of said
signalling devices and said electrical circuit,
means in said secondary controller to operatively
connect said impulse responsive means to said
circuit means at predetermined parts of the cycle
of said secondary controller, and means in said
master controller to selectively transmit electrical
Impulses over said circuit means to said secondary
controller at any of said predetermined parts of
the cycle thereof.

7. A control system for municipal streets in-
cluding a master controller provided with a motor
to drive it in recurrent cycles, a secondary con-
troller provided with a motor to drive it in re-
current cycles, circuit means interconnecting
said controllers, means including said circuit
means to operate said master controller and said
secondary controller cyclically in synchronism
and predetermined phase relation with each
other, traffic signalling devices connected to and
operated cyclically by said secondary controller,
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a first electro-responsive device at said secondary
controller to control the operation of said traffic
signalling devices, an electrical circuit to be con-
trolled, a second electro-responsive device at said
secondary controller to complete said electrical
circuit upon operation of latter said device, means
to lock latter said device operated under control
of a third electro-responsive device, circuit clos-
ing means to operatively connect said electro-
responsive devices to said circuit means at indi-
vidual predetermined parts of the cycle of said
controllers, and means at the master controller
to selectively transmit over said circuit means
electrical impulses at any one of said predeter-
mined parts of the cycle of operation of said
controllers.

8. A control system for municipal streets in-
cluding a master controller driven cyclically by
a motor, a secondary controller driven cyclically
by a motor, circuit means interconnecting said
controllers, means including said circuit means
to operate said secondary controller in synchro-
nism and predetermined phase relation with said
master controller, traffic signalling devices con-
neeted to and operated cyclically by said sec-
ondary controller, an electrical circuit operatively
connected to said secondary controller, electrical
impulse responsive means in said secondary con-
troller to selectively control the operation of said
electrical circuit, means in said secondary con-
troller to operatively connect said impulse re-
sponsive means to said circuit means at prede-
termined parts of the cycle of said secondary
controller, and means in said master controller
to selectively transmit electrical impulses over
said circuit means to said secondary controller
at any of said predetermined parts of the cycle
thereof.
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