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The present invention relates generally to traf-
fie control apparatus of the traffic actuated type
employed for the control of right of way of
traffic at intersections of streets or roads, and
in which a trafic signal is controlled through
a time cycle by a timing mechanism or “con-
troller” in accordance with traffic actuations of
trafic detectors in one or more roads entering
the intersection.

The invention relates more particwarly to im-
proved traffic signal control apparatus of the
trafic actuated type for use at one or more inter-
sections of three roads in which one of the roads
at the intersection has relatively litile trafiic
compared with the other two roads but inter-
feres sufiiciently with traffic on such other roads
to require a separate right of way period in the
trafiic signal time cycle.

he invention is also of particular value at
one or more of a series of intersections at which
the timing of traffic signals is coordinated to
permit progressive movement of traffic along a
main road through the several intersections for
example, or to provide for simultaneous move-
ment of main road traffic at sll of the series of
intersections as an alternative example.

In such coordinated systems the total $ime
length of the signaling cycle must ordinarily be
the same af the several intersections, and at
certain intersections having a lightly travelled
third rcad it may be desirable to have the signal
normally operated to accord right of way alter-
nately to the two major intersecting roads for
appropriate divisions of the total cycle and to
maintain right of way interrupted on the third
road in the absence of traffic in the latter road,
but to include in an appropriate part of the
same total cycle a right of way period for the
third road in event of arrival of traffic on the
third road.

One type of periodic trafic signal controller in
the prior art employs a signal switching cam-
shaft of the step-by-step type and a solenoid
operated ratcheting device for stepping the cam-~
shaft throusgh its signal cycle, the solenoid being
operated momentarily from time to time over
an operating circuit including contacts operated
&t desired time intervals by one or more corre-
lated timing devices. In one form of such con-
troller the timing device comprises a dial rotated
continuously by a synchronous motor and bear-
ing pins placed at desired spacing around the
dial to operate the solenoid contacts at appro-
priate time intervals. In such type of controller
one revolution of the dial determines the total
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time length of the signal cycle and the pins are
placed in desired positions in the rotating dial
so as to divide the total cycle for the several
steps of the camshaft.

In using such controllers in a coordinated sys-
tem the dials at the several intersections are
maintained in predetermined time relation in
some systems by their respective synchronous
driving motors and in other systems by auxiliary ]
means connected with a master controller to re-
synchronize each dial with the master controller
once per cycle.

In the present embediment the invention is
llustrated in a traffic signal controller of the
synchronous motor driven continuously rotating
dial type. In accordance with the invention
switches controlled by the third street trafic de-
tector are interposed in the signal control cir-
cuits extending between the traffic signals and
the step-by-step camshaft switches, so that in
absence of traffic actuation of the detector the
signal eircuits will be completed to certain cam
switches to provide alternate right of way signal
periods for two of the three roads but in response
to traflic actuation of the detector the signal cir-
cults will be completed to ecertain other cam
switches to include a right of way signal period
for the third road in place of a part of the right
of way signal period for one of the other two
roads.

It is 2 general object of the invention to pro-
vide improved trafiic signaling apparatus for in-
cluding an additional right of way signaling pe-
riod, responsive to trafiic actuation, in a prede-

5 termined part of a signaling cycle normally pro-

viding a predetermined plurality of right of way
signaling periods in absence of such traffic acty-
ation.

It is a further object of the invention to pro-
vide improved traffic signaling apparatus for an
intersection of three roads to include third
right of way signaling period for the third road,
responsive to traffic in the third road, in a pre-
determined part of a signaling cycle normally

5 providing two alternate right of way signaling

periods for the other two roads in absence of
traffic on the third road.

It is also an object of the invention to provide
improved traffic signaling apparatus for one or
more of a group of coordinated traffic signals
to include an additional right of way sighaling
period, responsive to traffic actuation, in a sig-
naling cycle normally providing a predetermined
plurality of right of way signaling periods in
absence of traffic actuation, and to provide such
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additional right of way period in a part of the
same total time cycle in predetermined time re-
lation with the right of way signaling cycle at
one or more of the other intersections of such
coordinated sroup.

Tt is an additional object of the invention fo
provide improved trafiic signaling apparatus for
including a third right of way signaling period,
responsive to traffic’ actuation, in a signaling
cycle normally providing two alternate right of
way signaling periods, in which the right of way
signaling cycles are provided by signaling cir-
cuits controlled by camshaft switches and in
which additional switches controlled by traffic
actuation are interposed in certain of such sig-
naling circuits to select between two sets of cam
switches for including and excluding such third
right of way period alternatively. .

Other cbjects may appear in the further dis-
closure and claims herein.

Apparatus embodying the invention will now
be described and its operation explained in con-
nection with the accompanying drawing.

On the left side of the drawing is represented
the intersection I of a main road A, a major
cross road C and a minor cross road B, with a
traffic signal Z in the intersection and a traffic
detector D in the B road. The usual red, yellow
and green colored signal lights CR, CY, CG for

C road, BR, BY, BG for B road and AR, AY, AG 3

for A road are provided at Z for these roads re-
spectively to indicate when traffic is to step or
go or to expect a change of right of way. These
seversl signal lights, or signals as they are ordi-

narily referred to, are arranged to face the sev- 35

eral roads as indicated by the arrows on the
signal assembly Z and the several signal lights
are also shown schematically in their respective
circuits in the upper part of the drawing.

It will be appreciated that the several signal
lishts may be arranged at convenient points
around the intersection instead of in or over the
center of the intersection as shown at Z.

Above the intersection I and extending to the
top of the drawing is illustrated a timing mecha-
nism or controller of the rotating dial type for
the traffic signal Z, with dial {8 rotated by the
synchronous motor ML

By means of pins or studs in the rotating disc

and a linking arrangement shown herein to be !

comprised of contacts adapted to be actuated
by the pins to energize the solencid S of a sole-
noid-operated ratcheting mechanism, a cam-
shaft CS is operated step-by-step through a
cycle of operation. Contacts operated by cams
on the shaft control the display of signal indi-
cations.

The dial rotates continuously and the several
pins operate contacts (3 or 14 to step the cam-
shaft CS through the several cam positions, to
operate the several cam contacts 3! through 4&{
for the signal circuits as well as the auxiliary
control circuit cam contacts 21 through 24. A
series of contacts or switches 1 through r9 are
interposed between the signals of A and B roads
and their cam contacts, and are controlled by
relay coil R which in turn is controlled by cam
contacts 23 and 24 and by relay DR which in
turn is controlled by detector D in the B road.

Sufficient cams and contacts are employed to
provide both the two right of way period signal
cycle and the three right of way period signal
cyele, the A right of way period in the two
pericd cycle being divided into A and B right of
way periods in the three period cycle.
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When trafic detector D is actuated the relay
DR is operated and during the next signal cycle
relay R is operated to switch the A and B signal
circuits from the two period cycle cam contacts
to the three period cycle cam contacts, as will
be more fully explained subsequently in this
specification.

At the right side of the drawing another in-
tersection II along the main road A is illustrated
at a cross road E, and has a signal Z’ which
provides also the normal red, yellow and green
colored signal lights displayed to A road and E
road as indicated by the arrows.

Above the intersection II is shown in the draw-
ing the motor M’ and dial #0’ of a controller
for the traffic signal /. This controller is prefer-
ably of a type similar to the controller of inter-
section I except that the controller for II re-
quires only six sighal cams and switches for six
signals AR, AY, AG, ER, EY and EG for the
main and crcss road signals and the solenoid
control cam switch 2i, and the trafiic actuated
relays R and DR and detector D are omitted as
it is assumed that the intersection II is of the
non-actuated or “fixed time” type.

The motors M and M’ for the two intersec-
tions are preferably of the self-starting syn-
chronous type connected to the same alternating
current power supply AC to maintain the re-
spective controller dials $0 and (0" in predeter-
mined cyclic relation for progressive traflic
movement along the main road A. Any other
controllers of either type at other intersections
in the coordinated system would be connected
to the same AC power supply.

The construction and operation of an embodi-
ment of the invention in a ccuntroller of the ro-
tating dial type will now be described in more
detail.

The traffic detector D, in the minor ¢cross road
B, is illustrated schematically as a pair of con-
tacts which are adapied to close a circuit be-
tween wires 8§ and %2 responsive to passage of
a vehicle over the detectors for example. Vari-
ous forms of such trafiic detectors are well known
in the art such as the pressurs contact type in
which pressure of the vehicle wheel operates
the contacts, the magnetic type in which dis-
turbance of a magnetic field by & passing vehicle
generates a small electric voltage to operate re-
lay contacts, the photo-electric type in which
interruption of a light beam affects a photo~-
electric cell to operate relay contacts, and the
sound type in which the sound of passing ve-

. hicles is detected by a micrephione or other sound

pickup device to operate a pair of contacts,
for example. It is also well known to use pedes-
trian push buttons to close the detector circuit
91—92 as well as a vehicle detector. In each
case the relay contacts may be operated directly
or through an amplifier as needed or desired.
The vehicle detector D is ordinarily lccated in
the side of the road to be actuated only by ve-
hicles approaching the intersection in road B.
The controller at intersection I for example is
of the rotating dial or disc type and includes a
self-gtarting synchrenous type metor M, which
may be of the general type well known for syn-
chronous electric clocks, for example. The mo-
tor M is connected to leads from an AC power
source, which is common to all the controllers
forming part of the system, for driving continu-
ously a disc 10 either directly or by a system of
gearing. A plurality of pins or studs i are re-
movably mounted in the face of disec 19 and co-



operate with a pair of contacts i3 to close 5 cir-
cuit through the contacts, and another pin {2
also removably mounted in the face of the dise
but longer than and independent of pins I co-
operates in similar fashion with the contact pin
4.

The disc is preferably provided with a series
of holes 1§ near its periphery and the ping may
be fitted into selected holes as desired to de-
termine the division of the fized total time cycle
into appropriate signal periods ky stepping the
camshaft CS by actuation of the solenoid 8. The
camshaft CS has an appropriate matching ar-
rangement of cams to provide the several differ-
ent signal combinations and the distribution of
ping in the continuously rotating disc determines
the periods of display of these several corbina-
tions, when the solenoid is connected to be actu-
ated by the pin operated contacts.

The camshaft CS is carried in suitable bear-
ings and has mounted on it a plurality of cams
61—T1 for operating signal energizing contacts
and cams $51—54 for operating control circuits.
A solenoid 8 is arranged to advance the camshaft
step-by-step through its cycle by means of a
ratchet 28 on the camshaft and 2 pawl 74, ener-
gization and deenergization of the solenoid mov-
ing the camshaft one step. Energizing the sole-
noid causes the pawl arm 186, pivoted at {1, to be

pulled down against stop 72 against tension in ©

spring 18, causing the pawl 74 to engage an-
other tooth on ratchet 28 which is prevented from
moving backwards by dead pawl 25. Subsequent
deenergization of solenocid S allows spring 18 to
centract and return arm {8 against stop 73 thus
advancing the camshaft counter clockwise cne
step or tooth in ratchet 29.

Two circuits are provided for energizing the
solenoid 8. One of these circuits includes the
pair of contacts {2 which are adapted momen-
tarily to be closed Ly each of the pins {1 in suc-
cession as each one of the ping (f is rotated
through the top of its eircular path of movement.
The other circuit includes contact, pair {4 which
is closed once in each cycle of the disc hy the
synchronizing pin 12 the purpose of which will
subsequently appear.

The disclosed embodiment of the contreller
shows an 8 position camshaft and accordingly
there are provided 7 pins t{ for energizing the
solenoid to step the camshafs through all but one
of its positions from which one position only the
pin 12 and itg cooperating contact pair 14 are
effective to advance the camshaft. Obviously if
more camshaft positions are desired g greater
humber of pins {1 are inserted in disc {8 keep-
ing the number of pins {{ always one less than
the total number of camshaft bositions, and cor-
responding teeth on ratchet 290.

A chart of caxnshaft positions is ineluded in the
lower left portion of the drawing and indicates
by means of an X in a square that the contacts
2§—24 and 3(—41 are closed in a particular cam-
shaft position.

In series with contacts 13 is g pair of contacts
21 which are closed by cam 51 in all positions
of the camshaft except position !, which is
termed first A Green position AGH, in which pins
11 and contacts 13 are rendered ineffective to
advance the camshaft by the opening of contacts
21 s shown in the drawing.

In position | only contacts 14 are effective to
close the solenoid S circuit and contacts {4 are
in position to be operated only by the long pin
{2, so that the camshaft CS can be advanced from
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position | only by the long pin {2 operating con-
tacts 44, and this provides a means for resyn-
chronizing the camshaft CS with the dia] {0 once
per cycle.

In all positions of the shaft except position |
however, a circuit is completed to energize sole-
noid S upon the momentary closure of contacts
13 by one of the pins 1! from AC minus over
wire 83, contacts 2!, wire 82, contacts 13, and
wire €8, and upon the immediate opening of con-
tacts 13 to deenergize solenoid S and advance the

camshaft one tcoth or position.

Let us now consider a cycle of operation of the
dial and camshaft in the absence of traffic on
road B. Under this assumed condition the oper-
ation of cam contacts 22 through 24 for the con-
trol circuits will have no significance, and the
significance of the cam contact 21 in connection
with contacts 13 has already been explained so

- that operation only of the cam contacts 3§

through 41 for the signal cireuits will be consid-
ered in this cycle of gperation.

Let it be assumed to start that the camshaft
is in position I, sienal period ACH!, in which con-
tacts 31, 32, 38 and 4{ are closed by cams 61, 62,
68 and T1 respectively. Contacts 21 energize the
A road green signal AG from AC Plus power wire
188 via wires {14 and 41, signal AG to AC minus
power wire 81. Contacts 38 energize the B road

- red signal BR, from plus wire §32 via wires i18

and {46 to minus wire 181. Contacts 41 energize
the C road red signal CR via wire |2} between
the plus and minus power wires.

The closed condition of cam contacts 32 in

© position | has no immediate significance,

As disclosed above contacts 12 are ineffective
to energize solenoid S in positicn { because cam
contacts 21 are open but contacts 14 are oper-
ated by the synchronizing pin 12 at the end of
period AG! to energize solenoid S momentarily
via wires 88 and 8! to advance camshaft CS to
position 2. The time the camshaft remains in
position { depends on the predetermined con-
stant speed of the dial {9 and the preselected

3 spacing of the pins I and §2.

By reference to the cam chart it will be noted
that in the AG2 position 2 the contacts 8, 32,
28 and 41 remain closed as'in position f so there
is no change in signal display.

As dial {8 rotates, the next pin {1 closes con-
tacts 13 to cperate solenoid S momentarly to
advance camshaft CS to position 3. In this AY
signal position the cam contacts 31 have opened,
but under the assumed condition of absence of
traffic actuation the relay contacts 73 will be
closed and the AG signal will be maintained ener-
gized via relay contacts 73 and cam contact 32
which remaing closed in this position. The con-
tacts 38 and 41 remain energized in position 3
as In position 2, continuing display of signals
BR and CR,

In position 3 cam contacts 33 are closed but
the A yellow signal AY is not energized there-
by because relay contacts 74 are open. Signal
AY is connected via closed relay contacts 75 to
wire {1 and cam contacts 27 but these con-
tacts are open and thus signal AY remains de-
energized.

Another pin I{ next operates contacts {3 to
actuate solenoid S and agvance the camshaft
to pesition 4.

In position 4, cam contacts 32 remain closed
and the signal AG remaing energized over thege
contacts via relay contacts 3. Cam contacts 38
have now opened but since relay contacts r% re-




4 |
main closed in absence of trafic actuation, the
B road red signal BR remains energized over
these contacts connected directly to plus power.
Cam contacts 33 have now opened again but have
no effect as described above.

Also in position 4 the cam contacts 34 ang 36
pecome closed but these are not effective to
change the signal display since they are discon-
nected from the signals by the open relay con-
tacts 76 and 71 respectively.

As soon as the dial @ has turned sufficiently
for the next pin {1 to close contacts {3 momen-~
tarily solenoid S is operated to advance camshaft
CS into position 5. In this position the signal
cam contacts remain the same as in position 4.

As scon as another pin I operates contacts
13 the solenoid advances the camshaft to posi~
tion 8. In this position cam contacts 32 open
and thus deenergize the A green signal AG, since
cam contacts are already open. In position 6
the cam contacts 3T close and energize the A
yellow sighal AY via wire 128, relay contacts 75
and wire 142, .

Whern dial (8 has turned far enough for the
next pin i# to close contacts 13 momentarily
again the solenoid is again operated and advances
tne cam shaft to position 7. In this position
cam conbacts 25 close and energize the A red
signal AR via wire {{§ and wire {43. Cam con-
tacts 32 also close to energize the B red signal
BR over wires 118 and 146 but this signal is
already energized over wire 134, relay contacts
+8 and wire {46 so that the closure of cam con-
tacts 38 has no immediate effect. Cam contacts
29 close to energize the C green signal CG over
wire 118 Cam contacts 41 open in position 1
50 as to deenergize the C red signal CR al wire
{21,

As soon as the mext pin If operates contacts
13 as a result of further rotation of the dial {0,
the solenocid is operated again to advance the
cam shaft to position 8. In this position cam
contacts 35 remain closed to maintain the A red
signal AR energized. Cam contacts 39 are now
open to deenergize the C green signal CG. Cam
contacts 48 arve closed to energize the C yellow
signal CY cver wire 20.

The next pin 11 to be operated by rotation of
disl i 8 cperates contacts 13 again for the solenoid
to advance the cam shaft to position f. In this
position cam contacts 31 and 32 close, both ener-
gizing the A green signal AG, and-cam contacts
&1 glso close to energize signal CR. Cam con-
tacts 34 and 35 both open so asg to deenergize
gignal AR and cam contacts 40 also open to de-
energize signal CY. :

The cam shaft has now returned to the origi-
nal position from which the description of the
cycle of operation was started, under the as-
sumption that no traffic actuation of detector D
had occurred.

A cycle of operations will now be considered
under the assumption that a trafiic actuation
of detector D in road B has occurred. Actuation
of detector D closes the contacts of this detector
and thus energizes relay DR over a circuit from
AC minus wire {81 via wire 82, detector D, wire
81, relay DR and wire 80 to AC plus wire 140,
1t will be assumed for example that the detector
actuation occurred in cam shaft position {. Re-
lay DR will be electrically locked in its energized
position by its contact drl over a circuit from AC
minus wire (81 via wire 84, wire 85, cam contacts
22, relay contacts drl, wire 8i, relay DR, wire 90
to AC plus. This locking circuit also includes
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contacts I of rélay R in parallel with cam con-
tacts 22,

Since eam contacts 21 are open in cam shaft
position | contacts 13 are ineffective in this posi-
tion but as soon as the dial 18 turns so as to
operate contacts 14 by the long pin 2 the sole-
noid is operated to advance the cam shaft CS
into position 2. The signals remain the same in
position 2 as in position | with the signal AG
energized and the signals BR and CR- energized,
and all other signals deenergized, just as de-
seribed in the preceding cycle without trafic ac-
tuation. In the present cycle however with
traffic actuation, the closure of cam contacts 23
in position 2 now completes a circuit for energiz-
ing relay R from AC plus wire 100 via cam con-
tacts 23, wire 88, relay contacts dr2, wires &7, 88,
relay R, wire 88 to AC minus wire 10{. Relay R
is maintained energized by a locking circuit from
AC plus wire 100 via cam contacts 24, wire 81,
relay contacts r2, wire 88, relay R, wire 88, to AC
minus, the relay contacts r2 being closed by the
initial energization of relay R. The energization
of relay R has also now opened the break con-
tacts 71, 73, r5, r9, and has closed its contacts
74, 8, r1, and r8. ’

As soon as the dial 10 has turned sufficiently
for the first pin 11 after the pin 12 to actuate
contacts 13 the solenoid is operated again to ad-
vance the cam shaft to position 3. In this posi-
tion the cam contacts 23 have opened so that
the initial energization circuit described for re-
lay R has now broken but relay R is maintained
energized over the locking circuit described over
cam contacts 24. In this position 3 the cam
contacts 31 open thus deenergizing signal AG
since the branch circuit for signal AG is also
interrupted at the relay contacts r3, these cir-
cuits for signal AG having been previously de-
scribed. Cam contacts 33 are closed in this posi-
tion to energize the A yellow signal AY via wire
113, relay contacts r4, and wire 142, Cam con-
tacts 88 and 41 remain closed to energize signals
BR and CR respectively.

As soon as dial 10 has revolved so that the next
pin 11 actuates contacts 13 the solenoid advances
cam shaft CS to position 4. In this position cam
contacts 33 are open to deenergize signal AY,
the branch circuit for signal AY also being inter-
rupted at relay contacts 75. Cam confacts 38
are also open in this position to deenergize signal
BR, the branch circuit for signal BR being in-
terrupted at the open contacts r9. Cam con-
tacts 34 are closed in this position to energize
signal AR via wire (14, relay contacts r6, wire
143. Cam contacts 36 are also closed to energize
signal BG via wire (16, relay contacts 77, and
wire 144.

In position 4 cam contacts 22 are opened and
since relay contacts ri are also open the locking
circuit of relay DR is broken and this relay is
deenergized in absence of detector actuation at
this time. Any momentary traffic actuations of
relay DR during the remainder of the timing
period in cam. shaft position 4 will have no per-
manent effect since relay DR has no locking cir-
cuit at this time. However, this locking circuit
is reestablished again by the closure of contacts
22 when the cam shaft shifts from positicn 4 to
position 5 so that any actuation at the end of
position 4 will be locked in.

As soon as the next pin Il operates contacts
i3 by rotation of dial I8 the solenoid will ad-
vance the cam shaft to position §, where the cam
contacts 22 will be reclosed as just described.
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The signal cam contacts remain the same in
position § as in position 4 with the B green signal
energized and the A and C red signals energized.

As soon as the next pin operates contacts 1§
the cam shaft will be advanced to position §. In
this position cam contacts 32 open but this does
not change the condition of signal AG since the
circuit connecting with the cam contacts 82 is
interrupted at the cpen relay contacts 3. Cam
contacts 84 remain closed in position § so as to
maintain signal AR energized via the closed re-
lay contacts 78. Cam contacts 3§ open in posi-
tion & so as to deenergize signal BG, and cam
contacts 87 close in position § so as to energize
the B yellow signal BY via wire 1471 and the
closed relay contacts 78, and wire {45, Cam.
contacts 41 remained closed in position & to
maintain signal CR energized.

When the next pin #! is revolved to operate
contacts 13 the cam shaft is advanced to posi-
tion 7, in which the signal AR ig maintained en-
ergized by continued closure of cam contacts 34.
Cam contacts 35 become closed in position T to
establish a branch energization cireuit for signal
AR via wire 115. Cam contacts 27 open in posi-
tion 7 s0 as to deenergize signal BY, Cam con-
tacts 88 close in position 7 to energize the B
red signal BR via wire 118, wire 148. Cam con-
tacts 28 also are closed in position 7 to energize
signal CG.

Upon further rotation of dial {8 another pin
{11 operates contacts 3 again so as to advance
the cam shaft to position 8. In this position cam
contacts 3% and 35 remain closed with can: con-
tacts 36 maintaining signal AR energized bydirect
connection via wire {15 and wire 143. Cam con-
tacts 24 open in position 8 so as to break the
locking circuit of relay R via its contacts 72 as
previously described, thus deenergizing relay R
and restoring all of its contacts to the positions
shown in the drawing. Cam contacts 29 open
in position 8 to deenergize the signal CG. Cam,
contacts 38 remain closed to maintain signal BR
energized, and a new branch circuit for ener-
gization of signal BR is corapleted by closure of
relay contacts 9. Cam contscts 49 also close to
energize signal CY, and cam contacts 4{ remain
open 50 that signal CR remains deenergized

As soon as dial 19 turns far enough for the next

pin {1 to operate contacts 12 the cam shaft is &

advanced to position 1, which was the starting
position for this cycle just described. Thus sig-
nals AG and CR are reenergized and signals CY
and AR become deenergized. Siznal BR remains
energized via relay contacts 79.

Reviewing the two cycles of operation now
described it will be cbserved that in absence of
trafic actustion the relays DR and R were not
operated and therefore the red signal on the
B road was maintained deenergized throughout
the eycle hy relay contacts 78, the green signal
for the B road maintained deenergized at relay
contacts 77 and the B road vellow signal main-
tained deenergized at relay contacts 78, and that
the green yellow and red signals for the A road
were transferred by relay contacts 78 to 7§ in-
clusive from one set of cam contacts to another
s0 that the A road signal remained green through
the B road positions 4 ard § as well as the
first A yellow position 2, and that the A yellow
signal was actuslly energized only in the poten-
tial B yellow position 6. The effect of all these
changes was that the cycle omitted the B road
right of way pericd and yellow period and con-
tinued the A road green period up to the time
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when the B road yellow period would normally
be given at which time the A yellow period was
substituted.

In the case of the cycle in which trafic actu-
ation occurred, however, the relays DR and R
were operated thus changing the signal cir-
cult connections to the cams in several instances
sc as to make the B road green signals effective
in positions 4 and 5 in place of the red signal,
and also to make the A yellow signal effective in
position 3 and the B yellow signal effective in
position 8, so 25 to introduce the B road right of
way period in the cycle.

It shduld be noted that if traffic actuation has
not ocurred before the end of the time period
in position 2 or prior to this position following
the last B green position in which the B green
signal was displayed, the actuation will not be
effective to operate relay R umtil the following
cycle since the circuit for operation of relay R
initially can be completed only in position 2 via,
cam contacts 23. It will be noted however that
if traffic actuation occurred in position 3 with-
out prior actuation the relay DR would be locked
energized after such actuation, over cam contacts
22 and alsc over relay contacts 7{ and via relay
contacts drl as previously described. In this
case however when the cam shafi operates
through cam shaft position 4 and cam contacts
22 are open, the relay DR is maintained locked
in via the closed contact r{ of relay R in the
deenergized position of the latber relay. Thus
these lock-in circuits assure that the relay R
will subsequently be operated responsive to any
operation of relay DR by trafic actuation, either
in the immediate cycle or in the following cycle,
to provide a right of way period for the B road
responsive to the B road traffic actuation.

It will be understocd that signal color sequences
other than that here discloged nay be used if
desived, by appropriate rearrangement of cams
or signal circuit connections. For example if it
is desived to employ overlapped red signals on
all roads or lanes in lieu of a yvellow signal in
the change signal positions 3, 6 and 8 this can
he done by lengthening the red signal control
cams into the preceding change signal positions
or by cross connecting each red signal circuit to
its corresponding preceding yellow signal circuit,
and omitting the yellow. signal in each case.
Ohviously if desired the change signal periods
could be divided into two parts over two adja-
cent positions by adding ancther pin {{ for each
such: division. :

Oiher changes may obviously be made without
departing from the spirit of the invention as de-
fined by the appended claims,

I claim:

L In g traffic signal controller having a time
controlled cyclic switch mechanism and at least
three switching positions through which the
mechanism is operated periodically, three right
of way signal circuits, a plurality of switches
forming a part of said cyelic switch mechanism
including three switches cperated in sequence in
three separate positions in the cycle of said
mechanism and a fourth switch operated in two
of said three posttions, relay means operable re-
sponsive to trafiic actuation and connected to said
switch mechanism o be initially so operated in
the first of said three positions of the eycle and
t0 be maintained cperated through the second of
sald three positions and thereafter released,
switches interposed betwesn two of said signal
circuits and the switches of said mechanism and




6

operated by operation of said relay means to dis-
connect one signal circuit from the fourth switch
and to connect a second signal circuit for opera-
tion by the second position switch, and a direct
connection between the third signal circuit and
the third position switch and a direct connec-
tion between said one signal circuit and the first
position switch.

2. In a traffic signal controller having a time
controlled cyclic switch mechanism and at least
three switching positions through which the
cyclic switch mechanism is operated periodically,
three right of way signal circuits, a plurality of
switches forming a part of said cyclic switch
mechanism including three switches operated in
sequence in three separate positions in the cycle
of said mechanism and a fourth switch operated
in two of said three positions, relay means oper-
able responsive to traffic actuation and con-
nected to said switch mechanism to be initialy
so operated in the first of said two positions oi
the cycle and to be maintained operated through
the second of said two positions and thereafter
released, switches interposed between two of said
rizht of way signal circuits and the switches of
said mechanism and arranged to connect one
signal circuit to the fourth switch and to dis-
connect a second signal circuit from all switches
in the unoperated condition of said relay means,
and to disconnect said one signal circuit from the
fourth switch and connect the second right of
way signal circuit to the second position switch in
the operated condition of said relay means, and
direct connections between the third signal cir-

cuit and the third position switch and between

the  first signal circuit and the first position
switch.

3. In a traffic signal controller having a time
controlled cyclic switch mechanism and at least
three switching positions through which the
cyelic switch mechanism is operated periodically,
three right of way signal circuits, a plurality of
switches forming a part of said cyclic switch
mechanism including three switches operated in
sequence in three separate positions in the cycle
of said mechanism and a fourth switch operated
in two of said three positions, switches inter-
posed between certain of said signal circuits and
certain of the switches of said mechanism, elec-
tromaghete means connected with said ecyclic
switch mechanism to be operated initially in the
first ‘of said two positions responsive to traffic
actuation and to be maintained operated there-
after through said two positions and then to be
released, operative connection between said elec-
tromagnetic means and said interposed switches
to connect one of said signal circuits to said
fourth switch and disconnect a second of said
signal circuits from the second position switch
when said electromagnetic means is not operated,
and to disconnect said one circuit from said fourth
switch and connect said second circuit to said
second position switch when said electromagnetic
means is operated, and direct connections be-
tween said one signal cireuit and the first posi-
tion switeh and between the third signal circuit
and the third position switch.

4. In a trafiic signal controller having a time
controiled cyelic switch mechanism and at least
three switching positions through which the
mechanism is operated periodically, three right
of way signal circuits, a plurality of switches
forming a part of said mechanism including three
switches operated in sequence in three separate
positions in the cycle of said mechanism and &
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fourth switch operated in two of said three posi-
tions, switches interposed between certain of said
signal circuits and certain of the switches of said
mechanism, relay means adapted to be operated
by trafiic actuation, a second relay means con-
trolled by said mechanism and by the first relay
means to be operated initially in the first of
said two positions by operation of said first relay
means, means to maintain said first relay means
so operated after initial operation in the first
and third positions and to maintain it in the
second position only responsive to non-operation
of said second relay means and to release it in
the second position responsive to operation of
said second relay means, means to maintain said
second relay means operated after initial opera-
tich in said first position and through said second
position and to release said second relay means
thereafter prior to the said first position in the
next cycle of said mechanism, operative connec-
tion bhetwesn said second relay means and said
interposed switches to connect one of said signal
circuits to said fourth switch and disconnect ‘a
second of said signal circuits from the second
position switch when said second relay means is
not operated, and to disconnect said one circuit
from said fourth switch and connect said second
circuit to said second position switch when said
second relay means is operated, and direct con-
nections between said one circuit and the first
position switch and between the third signal ecir-
cuit and the third position switch.

5. In a trafic signal controller having a time
controlled cyclic switch mechanism and at least
three switching positions through which the
mechanism is operated periodically, three right
of way signal circuits, a plurality of switches
forming a part of said cyclic switch mechanism
including three switches operated in sequence
in three séparate positions in the cycle of said
mechanisin and a fourth switch operated in fwo
of said three positions, switches interposed be-
tween certain of said signal circuits and certain
of the switches of said mechanism, relay means
connacted with said cyclic switch mechanism to
be operated initially in the first of said two posi-
tions responsive to traffic actuation and having
make contacts closed only when said relay means
is operated, a second relay means having an op-
erating circuit including another switch closed
by said mechanism only in the first of said posi-
tions and one of the make contacts of the first
relay means and having a holding circuit includ-
ing a switch closed by said mechanism only in
said first and second positions, said second reiay
means including make contacts closed only when
said relay means is operated and break contacts
opened only when said relay means is operated,
a holding circuit for the first relay means includ-
ing a switch closed by said mechanism only in
the first and third positions, and a branch hold-
ing circuit for said first relay means including
a hreak contact on said second relay means, &
connection between one of said right of way
signal ecircuits and said fourth switch of said
mechanism via one of said break contacts, con-
nection between a second of said signal circuits
and the second position switch of said mecha-
nism via one of the make contacts of said second
relay means, and direct connections between the
third signal circuit and a third position switch
and between said one signal circuit and a first
position switch of said mechanism.

8. In a trafiic control apparatus for an inter-
section of two major roads and one relatively
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minor road having right of way signals for the
several roads, a traffic actuated device for the
minor road only, and a cyclic controller operat-
ing repsatedly through a cycle of at least three
operating positions controlling said signals in
accordance with actuation and absence of actua-
tion of the traffic actuated device, switches closed
by said controller in said three positions respec-
tively, and a fourth switch closed by said con-
troller in the first and second positions, a relay
connected to be operated by said trafic actuated
device, a second relay connected to be operated
by one of the first position switches of said con-
troller responsive to operation of the first relay,
switches controlled by said second relay, connec-
tiens between said right of way signals and said
controller switches via the switches of said sec~
ond relay for operating the right of way signals
for one major road in the first two positions and
for the other major road in the third position
respectively of said controller responsive to non-
operation of said second relay and for operating
the right of way signals for the two major roads
in the first and third positions and the right of
way slgnal for the minor road in the second
position responsive to operation of said second
relay.

7. In a traffic control apparatus for an inter-~
section of two major roads and one relatively
minor rcad having right of way signals for the
several roads, a traffic actuated device for the
minor read only, and a cyclic controller operat-
ing repeatedly through a cycle of at least three
operating positions controlling said signals in ac-

cordance with actustion and absence of actua- 3

tion of the trafic actuated device, switches closed
by said controller in said three positions respec-
tively, and a fourth switeh closed by said con-
troller in the first and second positions, a relay
connected to be operated by said traffic actuated
device, a second relay connected to be operated
by one of the first position switches of said con-
trolier responsive to operation of the first relay,
switches controlled by said second relay, con-

nections between said right of way signals and
said controller switches via the switches of said

second relay for operating the right of way sig-
nals for one major road in the first two posi-
tions and for the other major road in the third
bosition respectively of said controller responsive
to non-operation of said second relay and for
operating the right of way signals for the two
major roads in the first and third positions and
the right of way signal for the minor road in the

second position responsive to operation of said -

second relay, and a holding means for said first
relay connected with the first and third position
switches of said controller to maintain said first
relay operated in the first and third positions
after initial operation by said traffic actuated
device and also connected to be controlled by
operation of said second relay to release said first,
relay in said second position responsive to op-
eration of said second relay and to maintain
said first relay operated through said second
position responsive to non-operation of said
second relay, a holding means for said second
relay to maintain the latter operated through
said first and second positions after initia] op-
eration and thereafter to release the latter be-
fore the first position in the next cycle.

8. In a traffic control apparatus for an inter-
section of two major roads and one relatively
minor road having right of way signals for the
several roads, a traffic actuated device for the
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minor road only, and a cyclic controller operat-
ing repeatedly through a cycle of at least three
operating positions controlling said signals in ac-
cordance with actuation and absence of actua-
tion of the traffic actuated device, switches closed
by said controller in said three positions respec-
tively, and a fourth switch closed by said con-
troller in the first and second positions, a relay
connected to be operated by said trafiic actuated
device and having make contacts closed only
when the relay is operated, a second relay con-
nected to a switch closed by said controller in
the first position and to one of said make con-
tacts to be operated by closure of both said

‘switch and said contact and having a holding

circuit including a switch closed by said con-
troller through the first and second positions to
maintain said second relay operated through the
first and second positions and to release it there-
after before the first position is repeated, make
contacts closed only by operaticn of said second
relay and break contacts opened only by opera~
tion of said second relay, a connection between
the right of way signal for the first major road
and said fourth switch via a break contact of
said second relay, a connection via a make con-
tact of said second relay between the right of
way signal for the minor road and a switch
closed by said controller in its second. position
only, and direct connections between the first
major road signal and a switch closed by said
controller in its first position only and between
the right of way signal for the second major road
and & switch clesed by said controller in its third
position only.

9. In a traffic signal control apparatus for
three trafic lanes having a cyclic switch con-
troller and a plurality of switches operated there-
by periodically through a cycle of switch operat-
ing positicns including two right of way signal
positions for the first lane, two right of way sig-
nel positions for the second lane and one right
of way signal position for the third lane all in
sequence, relay means operasted by traffic on the
second lane and connected with g controller
switch to be maintained operated in all controller
positions except the first right of way position for
said second lane after initial cbheration by traffic,
a second relay means connected 0 be operated
initially by one of said controller switches op-
erable in the second right of way position for
the first lane responsive to operation of said first
relay means and connscted with g controller
switch to be maintained operated through the
second right of way position for the first lane
and the two right of way positions for the second
lane after such initial operation, switches con-~
trolled by said second relay means and connected
between the right of way signals for said first and
second lanes and the controller switches to op-
erate the right of way signal for the first lahe
in the first four right of way positions responsive
only to non-operation of said second relay means
and to operate the right of way signal for the
second lane in the two right of way positions for
the second lane responsive only to operation of
said second relay means, & conhection between
said first relay means and a switch operated by
said second relay means in said first. right of way
Dosition for the second lane to maintain said
first relay means operated in the last named
position respongive only to non-operation of said
second relay means in said lasht named bosition,
and direct connections between said right of way
signal for the first lane and a controller switch
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operated in the two right of way positions for
the first lane and between the right of way signal
for the third lane and a controller switch op-
erated in the third lane right of way position.

10. In & traffic signal control apparatus for
three traffic lanes having a cyclic switch con-
troller and a plurality of switches operated there-
by periodically through a cycle of switch operat-
ing positions including two right of way signal
positions for the first lane, two right of way signal
positions for the second lane and one right of
way signal position for the third lane all in se-
quence, relay means operated by traffic on the
second lane and having make contacts closed by
such operation, a second reiay means connected
to a controller switch closed only in the second
right of way position for the first lane and to
one of said make contacts to be operated by clo-
sure of both contacts, make contacts closed only

Dby operation of the second relay means and break :

contacts opened only by operation of the second
relay means, a holding circuit for the first relay
means inciuding a confroller switch closed in all
positions except the first right of way position for

said second lane and a branch holding circuit for 2.

said first relay means including a break contact
of said second relay means, a holding circuit for
said second relay means including a controller
switch ciosed in all of said controller positions ex-
cept the first position for said first lane, a direct
connection between the right of way signal for
the first lane and a controller switch closed in
the first two right of way positions only, a con-
nection between the right of way signal for the

first lane and a controller switch closed in the -

“frst four right of way positions via one of said
break contacts, a connection between the right of
way signal for the second lane and a controller
switeh closed only in the two right of way posi-
tions for the second lane via one of the make con-
tacts of said second relay, and a direct connection
batween the right of way signal for the third lane
and & controller switch closed only in the right of
way position for the third lane.

11. In a traffic signal control apparatus for -

three traffic lanes having a cyclic switch con-
troller and a plurality of switches operated there-
by through a periodic cycle of operating positions
including at least one right of way signaling posi-
tion and a following signal change position for
each lane in sequence, a go signal circuit, a stop
signal circuit and a change signal circuit for each
lane, a traffic actuated device for the second lane,
a. first relay means connected o be operated in-

itially by actuation of said traffic actuated device -

and connected with a controller switch to be
maintained operated in all except one right of
way position for the second lane after such initial
operation, a second relay means connected to be
operated initially by one of said controller
switches operable in one right of way position for
the first lane responsive to operation of said first
relay means and connected with a controller
switch to be maintained operated from said last
named position through the right of way position
for the third lane and thereafter to be released,
make contacts closed only by operation of said
second relay means and break contacts opened
only by sitch operation, a connection between said
first relay means and one of said break contacts
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to maintain said first relay means operated after
initial operation in said one right of way position
for said second lane responsive to non-operation
of said second relay means, connections via said
make coniacts between the go and change signal
circuits for said second lare and the controlier
switches operated in the corresponding controller
positions and between the change signal eircuit
for said first lane and the corresponding con-
troller switch and between the first lane stop sig-
nal cireuit and a controller switch operated in all
except the right of way and change positions for
the first 1ane, connections via said break contacts
between the second lane stop signal circuit and
power supply and between the first lane go signal
civeuit and a controller switch closed from the
first lane right of way position through the second
lane right of way position and between the first
Jane change signal circuit and the controller
switeh operated in the change positicn for the
second lane, and direct connections between the
frst lane go signal circuit and a controller switch
operated in the first lane right of way position
and between the first lane stop signal circuit and
a controlier switch operated in the third lane
right of way and change positions, and further
direct connections between the go, change and
stop signal circuits for the third lane and corre-
sponding controller switches therefor.

12. In a traffic signaling apparatus having
three right of way signal circuits, and a cyclic
conirolier having a plurality of switches and op-
erating said switches periodically through a time
cycie normally providing two alternate periods
for operation of two right of way signal circuits
but also adapted to provide three periods for op-
eration of three right of way signal circuits, traf-
fic actuated relay means having switches inter-
posed between certain .of said controller switches
and certain of said signal circuits to select be-
tween said controller switches to include the third
right of way period in the cycle in place of a part
of one of the other two periods responsive only
to traffic actuation.

13. Tn a trafiic signaling apparatus having
three right of way signal circuits, and a cyclic
controller having a plurality of switches and op-
erating said switches periodically through a time
cycle normally providing two alternate periods for
operation of two right of way signal circuits but
also adapted to provide three periods for opera-
tion of three right of way signal circuits, relay
means having switches inferposed between cer-
tain of said controller switches and said signal
circuits and operable to select between controller
switches to include the third right of way period
in the cycle in place of a part of one of the other
two periods, relay means for operation by traffic
actuation, connections between the first men-
tioned relay means and one of the controller
switches and the traffic operated relay means to
so operate said first mentioned relay means in
advance of said part of one period by operation
of said traffic operated relay means, and holding
means controlled by said first mentioned relay
means and by one of the controller switches to
maintain the traffic operated relay means oper-
ated after traffic actuation and until said third
right of way period has been provided in the cycle.

JOHN L. BARKER.



