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| TRAFFIC ACTUATED CONTROL SYSTEM AN'D |

| 23 Claims.
This invention relates to a traffic system ca-

~ pable of use at the intersection of two traffic lanes

o

or streets, and has for its general object to pro-
vide anh automatic system by means of which
trafic will be expeditiously and safely handled.

- This system is to a large extent controlled by

the traffic along the intersecting lanes. Its oper-

~ation will be responsive not only to the presence

10

20

29

- must be sensitive to slight difference between twe |

of traffic but will be affected also by the density
of traffic in each lane. Previous systems to my
knowledge have provided for traffic actuation of

‘the sigrals but have less completely taken into.

account the element of the relative density of
traffic in the two lanes when traffic is very heavy.

The veliicle actuated traffic control is not in
itself ainew invention, such systems having been

in general use for some time. Previous systems
have served admirably to control traffic at the

intersection-of two lanes when traffic is light in
one lane and heavy in the other, or when traffic
is irregularly spaced in one or both of said lanes,

but they have not been adapted so well to the
most efficient handling of intersections where
traffic is continuously heavy in both lanes. A .

system to be effective under this latter condition

| hea,vy traffic flows.

40

- The system: dlsclesed hereln handles emciently

any type of traffic but is especially effective in |
- “g0o” signal is belng displayed the actuation of

handling heavy tramc with the utmost efficiency.
This system is of the type in which within a

maximum limit each- vehicle approaching. the
intersection on a “go” signal after an initial

interval which is prefera.bly inserted as described

below extends the period of display of such signal

for a time after its approach, such time being

Cesignated as a vehicle protection period, right

of way extension period, or vehicle interval.

"Hence, . with a large group
of vehicles waiting on the cross lane, each ve-
hicle entering the intersection from the lane in

which the “go” signal is being displayed is al-

letted a shortened time period for its passage. As
a result of this fact a shorter spacing: between

. vehlcles in the moving line will yield the right

SH

of way. 'Therefore under the system disclosed
“herein a large number of waiting. vehmles is
more <ffective than a small number to cause
transfer of the right of way to the lane in which
they are waiting. This invention therefore pro-
vides a system in which the right of way tends
to revert more quickly to the lane having the

val”,
“traffic to get into motion. While not essential

- APPARATUS
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-denser trafiic thereby providing for maximum
efficiency in handling heavily travelled. intersec-

tions where efficiency is of the greatest Impor-

tance. In effect it provides means whereby wait-

ing traffic is able to exert a forcing effect to obtain

-the right of way sooner in accorda.nce with its
- demand.

- This system, |
traffic control systems, includes “stop” and “go”

signals to be displayed in each traffic lane enter-

ing an intersection, a control mechanism to oper-

like previous vehicle actuated |

10

ate the “stop” and “go” signals, and traffic de-

tectors located in the aforementioned traffic lanes,
which effect the operation of the control mech-

anism in such a manner as to cause the signal
display periods to conform to the requirements of
the traffic approaching the intersection. In this
system as in the prior types of vehicle actuated
" systems the actuation of a traffic detector in a
traffic lane in which. the stop signal is being dis-.
played causes the right of way to be transferred

to that lane at the first opportunity. If there

~is no traffic entering the Intersection from the
lane in which the “go” signal is being displayed
a caution signal is usually immediately displayed.
‘in said lane and after a short period the right of

15

20

way is transferred to the lane in ‘which the -

“stop” signal was being displayed. |
If traffic is moving in the lane wherein the

the traffic detector in the lane in which the

“stop” signal is being displayed causes the right

of way to be transferred thereto at the first break

of a predetermined time in the said moving

traffic. If no such break occurs in said movin
traffic the right of way will be transferred at the
end of a predetermined maximum period usually

-prowded by a different timing element.

‘Untlike the prior systems of this type the vehicle, .
interval in this new system is decreased in ac-..:
cordance with the number of. vehicles awaiting-
- on the cross lane.

In this system as in previous systems, the actu-

.__f'a,i:ien of a traffic detector during the period in
" “which the “go” signal is being displayed to the
" Jane wherein. said traffic detector is located

3b

40

causes such “go” signal period to be extended .

under certain conditions. The “go” period for
each traffic lane is divided inte two parts. Dur-
ing the first part of this period the actuation of

“the traffic detector in the lane in which the “go”

signal is being displayed is of no effect. This first
part of the “go” period, called the “initial inter-
is introduced to allow time for standing

to operation this initial interval is preferably
introduced to increase the efficiency of the sys-

tem. After the expiration of the initial interval

the “go” signal will continue to be displayed for

45

50
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special detectors have the

vehicle to progress from the traffic detector
thru the Intersection. This last named in-
terval has been identified above as the “wvehicle
interval”. During the “vehicle interval” the ac-
tuation of a trafic detector in the lane in which
the “go” signal is being displayed extends the
right of way period therein for a time interval
reasonably sufficient to allow the vehicle which

actuated the trafic detector to _progress from

sald detector thru the intersection.

The system disclosed herein however includes
& new and important feature in that the timing
of the vehicle interval is affected by the num-
ber of waiting vehicles in the cross lane as men-
tioned before so that as the group of. waiting
vehicles increases in number the control will

-take advantage of shorter and shorter breaks

in the moving trafMic to transfer right of way to
these waiting vehicles. - _

Furthermore this system includes another new
feature in that it provides that if desired cer-

tain forms of trafMic such as trolley cars, fire’

apparatus, etc., to which it may be advisable to
accord preferred treatment can thru actuating
same effect on the
timing of the.signals as several ordinary vehicles.

This system, like some previous traffic actuated

systems is arranged so that the timing of the

“initial interval”, the first part of the “go” pe-
riod, can, before the beginning of said “initial
Interval”, be preadjusted between a predeter-
mined minimum value and a predetermined maxi-
mum value, by successive actuations of the traf-
fic detector in the lane in which the ‘“stop” signal
iIs being displayed so that when said lane shall
next be given the “go” signal the “initial interval”

~ of sald “go” signal display period will be timed

40
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in conformance with the volume of the traffic

walting in said lane, to the end that g large num-

ber of waiting vehicles will be granted a longer
Initial Interval than

number.
in the variable initial interval is achieved by a
method using simpler and more ]
ment than that used in previous systems, as will

be more specifically shown later. |
- In this system the traffic detectors can be

located at a distance from the intersection cus-
tomary in the prior systems but it is entirely
feasible, especially if the variable initial Interval
is employed, to locate them considerably farther
from the intersection (two or three hundred feet

or more for example) therehy facilitating the

counting of larger numbers of waiting vehicles
which will increase the effectiveness of trafiic
approaching 8 “stop” signal in controlling the
signal timing.

With the system adjusted to give a pronounced
reduction of the vehicle intervai after the ac-
cumulation of a certain amount of traffic ap-
pProaching a “stop” signal a considerable degree
of coordination between adjacent intersections
can be obtained solely by the pressure of trafiic
itself without any electrical interconnection since
the effect of a group of vehicles approaching suc-

cessive intersections equipped with this system’

will be to so reduce the vehicle interval for cross
traflic at each intersection as at any time sub-
sequent to the cross street initial interval to prac-
tically seize the right of way at intersection after
intersection thereby favoring uninterrupted pro-
gress 10 a sufficiently large compact group of
vehicles. |

Cross trafic will however be protected against

will be granted to g small
However in the system described here-

tem in which the denser traffic is

. 2,183,780
“an interval of time at least sufficent for a moving

Initial interval is timed in advance in accordance
with the number of vehicles waiting on the cross
street and ig not reducible by main highway traf-
fic, and in addition either a maximum limit to &
right of way on the main highway or a reduc-
tion of the main highway vehicle interval by ac-
cumulation of waiting cross street traflic, or hoth,
serve to protect the cross street trafic.

The coordination effect outlined above will 10
be obtained by a compact group of vehicles wheth-
er they move along one street or follow an frre-
gular path through an area which is a consider-
able advantage over prior non-vehicle actuated
coordinated systems in which coordination was 18

- hecessarily arranged to favor the passage of traf-

fic along a predetermined route.

Under this system while a compact group of
vehicles is crossing its path, scattered traflic is
automatically given the opportunity to come into
close order through a natural accumulation.
Hence when this system is applied to a large
area constituting a grid of individually and in-
dependently controlled intersections traffic will

form into compact groups at the outlying inter- 25

sections and then pass thru the grid as favored
units thereby causing the controls throughout
the whole area to function as a coordinated grid
system without the necessity for any electrical in-
terconnection between intersections. |

It will be appreciated that traffic is often heav-
ier inbound toward the central area of a city in
the morning and heavier outbound in the after-
noon, and that in such cases the automatic nat-
ural coordination effect above noted with this 35
invention will be particularly pronounced on the
main traffic arteries. |

It is an object of this invention to provide

- an improved trafic control system wherein the

functioning of the apparatus will automatically ¢o
take into account the relative densities of traffic

in the two roadways in determining the signal
timing. |

Another object is to provide an improved sys-

favored, but g
in which the right of a single vehicle or a scat-

tered group of vehicles to pass the intersection is

not by any means permanently withheld. A sin-

gle waiting vehicle will be given an opportunity

to pass within a reasonable perlod after its ap- o
proach to the intersection even though moving
cross traffic may be continuous. If there iIs no
cross traffic such a vehicle will be given the right
of way immediately upon its approach

It is another object to provide g system in
which vehicles awaiting the right of way in one
lane will facilitate yielding the right of way from
the other roadway by reducing the time allotted
to each vehicle entering the intersection from
such other roadway.

It is a further object to provide a system in
which vehicles awaiting the right ot way in one
roadway will reduce substantially in proportion
to the number of said waiting vehicles, the time
allotted to each vehicle entering the intersection
from the other roadway in which the “g0” signal
is being displayed thereby automatically permit-
ting a large amount of waiting traffic to take
the right of way more easily than a small amount.

It is also an object of the invention under "0
some conditions to reduce substantially the ve-
hicle protection interval on one street after sufi-

cient traffic has accumulated on the opposite
street. |

It is anothéi* object of this invention to pro- =g
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" videa syatem in which walting trafic will suto-

. matically and substantially in proportion to its

volume - preadjust, by controlling the ‘starting

- point; the: timing of the i'ollowing preliminary

10

- right of way period. |
+ . It-1s & further object to provide ' aystem in'
. which waiting traffic will. automatically and sub- -

stantially in proportion: to its volume preadjust

- the duration of the following right of way period
by changing: the starting point of this. timing
_ perliod in accordance with the number of ve-'
.. hicles approaching the interaection againat the' |

stop signal.

15

- It is also an object of this invention to provide .
a system in which the variation of charge in a
~ condenser is instrumental in timing the “go”
periods and in which vehicles approaching the
_intersection against the stop signal will pre-
adjust the timing of the:following “go” period

thru varying in accordance with the number of
such vehicles the initial charge in said con-

~ .denser at the beginning of the said following

25

“go” period.

It is another object to provide an improved
system in which the right of way will be auto-

matically returned to a traffic lane later if said

- right of way was last withdrawn from that lane

30

35

tector in that lane.

It is still another obiect to provide a svstem in

which the right of way will automatically be re-

turned to a traffic lane at the first reasonable
opportunity if, when the right of way is with-
drawn, the vehicle interval allotted to vehicles in

. that lane is thru the action of waiting cross

traffic or otherwise decreased. to less than a pre-

determined time period.
Another object is to provide s system vvhich

can be arranged so that several adjacent inter- |

. sections under this type of control will operate

8S 8 coordinated group or grid so as to facilitate

the formation and passage of a large compact

group of vehicles thru this group or grid in any
‘path solely thru the pressure of traffic without

any electrical interconnection among the inter-
sections. | - -

It is also 'an ob.}ect to provide a system in

which if desired certain forms of traffic. such as
fire apparatus or trolley cars can have a multiple

effect in timing the signals so that one actuation
by such a vehicle can have the same effect as

~ several actuations by ordinary vehicles

&t
) S

“‘The invention is designed to encourage the
| closmg up of scattered traffic which may wish to

cross the path of dense traffic thereby effecting

- high efficiency in the use of one intersection or a

group of intersections. However such scattered

 traffic is never forced to come into close order

60

65

unless the right of heavier cross traffic requires
this procedure.
procure the greatest good to the greatest number
without unduly sacrificing the right of any..

- The invention is exemplified in and will be par-

ticularly described in connection with the aAC-

. companying drawings, in which:

Figure ‘1 is a plan view of an intersection

showing the location of traffic detectors signais |

and timer housing.

70

Figure 2 is a plan view of a group of adjacent
intersections equipped with this system showing

- one example of the location of signals, tramc

75

_detectors and timer housings.

PFigures 3 and 4 together comprise a circuit
diagram of one form of apparatus embodying my

- 8 receiver.

Hence the system operates to

- passes thru an operating coil of this relay.
constant plate voltage and constant plate exter-

invention including timing apparatus with con-
nectiom to sighals and traflic detectors.

Figures 5 and 6 show a circuit diagram for an
alternative and in some respecta preferred form of

. apparatus embodying my invention and employ-

ing & somewhat different form of timing appa-
ratus with its connection to signals and tramc

- detectors.

Pigure 7 is a schematic diagram of a form of

- special detector equipment by means of which
- prelerred traffic -can exert a multiple eﬁect on

the timing apparatus

The trafic detectors for each intersection in
the mesh or group shown in Fig 2 are located at
a -considerable distance from the mtersection SO

preference thereto as heretofore mentioned in

~the discussion of the coordination effect of a

group of non-mterconnected intersections

_?'equipped with this system

Any type of visual or audible signal can be

- -used in this system but the customary red, yel-

low and green traffic lights are preferable inas-

“much as motorists and pedestrians are now gen-

erally familiar with the signiﬁcance of these

- colored lights.
by the maximum timer. less than a predetermined .
- time after the last tramc actuation of a de-

The traffic detectors may be of any desired
form such as a mechanical switch in which the

- pressure exerted by the weight of a passing ve-

hicle flexes a resilient plate to make a contact,
or an energy beam is directed across a traffic

_ 3"

10

15

that the presence of a large group of vehicles
can be detected for the purpose of according

25

30

lane so as to be interrupted by traffic approach- |

ing the intersection A common form of the

- latter type is a light beam directed across a

traffic lane with a photoelectric cell arranged as
_ Still another type of detector is-an
electromagnetic devlce in which the vehicle dis-

‘turbs a magnetic field and thereby operates a

relay in the control Any of these or other types

~of traffic detectors such as a push button for
 use of pedestrians will operate satisfactonly m. .

this system -
The timer: mechamsm shovm in Flgs 3 and 4

herein which controls the signals and is respon-
- sive to the traffic detectors is of the tyre in which

cams, fixed on a shaft which is revolved in steps

a5

40

45

by a solenoid with a ratchet and pawl mecha- .

nism or- other suitable means, operate contacts
 to control the signal indications and to connect
-the various .timing units in the timer circuit

. properly for the particular point in the s1gna1 |
cycle prevailing. |

The cam shaft used in this system employs
eight steps to complete one revolution which car-
ries the signal indication thru one complete cycle,

that is, from a go indication in one lane thru

the go indication on the. cross lane and thence
back to the go indication on the first lane.

In the embodiment shown in Figs. 3 and 4 the
timing of the various intervals is accomplished

by means of apraratus including three element

thermionic tubes arranged to be 1nﬂuenced by
- traflic apprcachmg the intersection.

_current relay is connected in the plate circuit

A direct

of ‘each tube in such a way that the plate current

nal circuit resistance the plate current. is con-
trolled by the grid voltage of the tube in the man-

With the grid markedly negative with respect to
the filainent substantially no plate current flows.

If the grid voltage is made less negative the plate
current increases

50
55
60

65
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ner usual in amplifier type thermionic tubes.
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- ate the relay thru which it

sitions 5, 6 and 7, the B—W

4

A condenser is included in each grid circuit.
The voltage of each grid is controlled by the

Charge on the condenser associated therewith.

When a grid condenser is sufficiently charged. the
plate current will become great enough to oper-

controlling the starting charge and the rate at
which charge is added to or subtracted from the
grid condenser, each tube can be made to op-
erate the relay assoclated with it at the end of a
longer or shorter period. .

Figures 3 and 4 are complementary. In both
figures the contacts identified by the capital
letter C followed by a numeral are operated by
cams mounted on a common cam shaft. This

~shaft is rotated by action of the solenoid S
shown schematically in Fig.
identified by the letter S followed by a numeral
are operated directly by the solenoid 8. Each

4. The contacts

time the solenoid rises in its stroke each of these
contacts is changed from its normal condition
of closed or open to the opposite condition. As
the solenoid returns to its position of rest these
contacts return to their normal unoperated con-
ditions. Each cycle of operation of the solenoid
including forward stroke on energization and re-
turn stroke- on de-energization rotates the cam
shaft thru 45 degrees. |

Eight steps of the .shaft complete one revolu-
tion dquring which the signals 45 to 50 Inclusive
in Fig. 3 go thru one complete cycle of changes,
i. e, from green in one street thru green in the
cress street, back to green in the first street. The
table at the bottom of Figure 4 indicates which
cam contacts are closed in each of the eight po-
sitions. of the cam shaft. An X in a square in-

dicates that the contact whose number is at the

top of the particular column including that square
is closed when the shaft is in the position identi-
fled by the number at the end of the horizontal
row passing thru that square. |

The cam shaft positions are numbered from
1 to 8 as indicated in the table in PFigure 4.
When the cam shaft is in positions 1, 2 and 3 the
green signal 45 is displayed to N—S trafic, when
in position 4 the amber or warning signal 48 is
displayed to N—S traffic, and when the cam shaft
Is in positions 5, 6, 7 and 8 the red signal 47 is
displayed to N—S traffic. The E-—W green signal
48 is displayed while the cam shaft occupies po-
amber signal 49 is

displayed in cam position 8 and the E—W red

signal 50 in cam positions 1, 2, 3 and 4. Other
signal display sequences can of course be pro-
vided by this apparatus but this particular one
is cited because it is in quite general use in traffic
control systems.

In Figures 3 and 4 negative
thru the wire designated by
closed in g circle and a.

D. C. Positive A. C. ig supplied through wires
designated by a plus sign in a circle, and posi-
tive D. C. thru wires designated by a plus sign
in a square. |

Referring to Figure 3, the apparatus repre-
sented by that part of the drawing to the right
of the negative power wire is in general effective
to cooperate with the apparatus of Fig. 4 to call

the right-of-way to the E—wW lane and to hold

the right of way thereon. In like manner the
apparatus represented by that part of Fig. 3 to
the left of the negative power wire is effective

to cooperate with the apparatus of Fig. 4 simi-

larly to call

'_ or hold the right of way on the
N—-S lane. .

~ Signals representing the customary green.

passes. Hence by

power is supplied |

a minus sign en- until called by traffic to the E—W lane.

square which signifies a - - the E—W traffic has cleared

common grounded negative for both A. C. and -

2,183,780

At the top of Fig. 3 are shown the two sets of
yel-
low and red lights, numbers 48 to 58 being dis-
played to the E—W trafiic whereas numbers 4§
to 47 are displayed to the N—S traflic.

‘The traflic detectors located respectively in the
N—S and E—W lanes are represented by 81 and
92. Relay E 18 responsive to actuations of de-
tector 851 and relay P operates in response to
actuations of detector 52.

The operation of relay F starts a sequential
operation which calls the right of way to the

E-—W lane and when the right of way has been

given to the F—w lane, operation of this relay
tends to hold it there. Similarly relay E operates
to call and hold the right of way on the N--8
lane. |

Relay M cooperates with relays E and F in
calling the right of way as mentioned above and
is also effective thru cooperation with relay A
and a contact of solenoid 8 to cause right of way
to return to a given lane later if, when right of
way last left this lane the vehicle protection

previous to the yielding of the
right of way to the cross lane. |

Relay C cooperates with tube CT and con-
denser KC to time all the intervals which re-
main constant during successive signal cycles
such as the amber period for each lane (cam
shaft in position 4 or 8) and the maximum pe-
riod during which traffic can hold the right of
way on either street against g Cross lane call
(cam shaft in position 3 or 7). In addition it
Switch 68 is closed relay C, tube CT and con-
denser KC will cooperate to call the right of
way to the E—W lane a predetermined time after
said right of way last left the E—W lane. and
closure of switch 68 wil in a like manner cause
relay C, tube CT and condenser KC to call the

right of way to the N-—S traflic lane a prede-
termined time after the right of way last left

the N—S lane. This effect is termed the “pe-
riodic call”,

10
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35
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By opening or closing switches B8 and 69

the apparatus can be caused to normally operate
&S a reverting, arterial or floating system. The
closure of both switch 68 and switch 69 will in
the absence of traffic cause the right of way
to normally revert periodically from lane to lane.
This system of operation is commonly called the
reverting system.

If switch 68 is closed and switch 69 is open
a N—S arterial system results in which the right
of way will normally remain on the N—S lane
Atter

the intersection
the right of way will autcmatically revert to the
N-—S lane. In the event of continuous E—wW
traffic under the above system the right of way
will periodically revert to the N—S lane, and
remain there as long as N—S traffic may require
it up to a predetermined limit,. -

If switch 68 is closed and switeh 68 open the
system will operate arterial E—W under which
system the E—W lane instead of the N—S lane
will be the artery. The right of way will nor-

mally remain on the E—W lane until called by
traffic to the N—S lane, from which lane it wil
revert to the E—W lane when the N—S traffic
has cleared the intersection or has held the right

of way on the N—S lane for 8 predetermined
time.
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If switches 68 and 69 are both open the ap-
paratus will operate as & floating system under
which the right of way will normally remain
on the lane to which it was last called until

. traffic on the cross lane requires it.
Under all of these systems of operation traffic

on each lane can hold the right of way up to a
predetermined period against waiting traffic in
the cross lane and in addition automatically put
in a call for the return of the right of way to
the lane from which it is being transferred if
at the time of such transfer a vehicle interval
has been initiated by a detector actuation in sa.d

- lane within a predetermined time prior to said
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transfer of the right of way or if the vehicle
interval prevailing thereon at the time of such
transfer has by wailting cross traffic been re-
duced to less than a predetermined magnitude.

The cooperative action of relay C, tube CT,

and condenser KC which time all intervals which
do not vary from cycle to cycle is as follows:
Condenser KC during each of these various in-
tervals is being charged thru a fixed resistance,
one of the several indicated in the right or left

side of Fig. 3. As this charge increases the volt-.

age of the grid ci2 of tube CT to which con-
denser KC -is connected increases. Hence the
plate current of tube CT increases.
current reaches a sufficient magnitude relay C
operates which in turn operates the solenoid S
to move the cam shaft into its next position.

In a generally similar manner tubes AT and
BT are associated with condensers KD and KE
and with relay B, which is a double coil relay,
to time the initial and vehicle intervals which
vary in their timing from cycle to cycle in ac-
cordance with the requirements of traffic. Coil
b3 of relay B is its main operating coil. Coll b2,
the bucking coil, is connected so that its mag-
neto-motive force opposes that of coil b3 and
therefore modifies the effectiveness of coil b3 to
operate relay B. In order to insure that the
bucking coil b2 shall under no circumstances
operate relay B its magneto-motive force should
always be less than that required to operate re-
lay B or as an alternative said relay B might be
of the polarized type in which case no limit need
be placed on the magneto-motive force of coil
b2. Current flows thru coil b2 only when the
cam shaft is in position 3 or 1, the N-—-S and
E—W traffic timed positions, since in all other
positions of the cam shaft the grid of tube BT
is biased negative to such a degree that substan-
tially no plate current flows in this tube or in
coil b2 of relay B.

With the cam shaft in position 3 or T the
current thru the bucking coil b2 is regulated in
accordance with previous actuations of the de-

'tector in the lane in which the *‘“stop” signal

is displayed, in such a way that this current is
caused to be less than a predetermined maximum

by an amount substantially in accordance with

the volume of the waiting cross traffic. This ef-
fect is the means by which waiting cross traffic
decreases substantially in accordance with its

~ volume the timing of the vehicle interval in the
| - lane in which the “go” signal is being displayed.

The current thru operating coil b3 when the
cam shaft is in position 3 or 1 is affected by
actuation of the detector in the lane in which

- the “go” signal is being displayed in such a way

that a new vehicle interval is initiated for each
actuation of a detector in this lane.
it can be seen that traffic in both lanes affects

“ the operation of relay B to time the vehicle in-

When this

Therefore.

5

terval for each lane in accordance with the traf-

ﬁc requirements of both lanes. -
Resistances Ril and RI2 provide by-passes
around coil b2 of relay B, which are adjustable

to contirol the effectiveness of tube BT in modi-

fying the operation of relay B to the end that
walting cross traffic can be caused fo ‘have a
greater or less effect on the timing of the ve-
hicle interval. In a network of infersections
equipped with this system these by-pass resist-
ances could be adjusted to a high value in order
to iIncrease markedly the effect of waiting cross
traftic in decreasing the vehicle interval to aid
in emphasizing the coordination effect naturally
inherent in a group of adjacent intersections
equipped with this apparatus. |
Tube AT, as mentioned above, also cooperates
thru the coil of relay A with coil b3 of relay B,
condensers KE and KD, to time the initial in-

~ tervals, cam shaft position [ or 5, substantially

in proportion to the number of vehicies waiting
in the lane in which the ‘““go” signal is displayed
at the beginning of such interval. During the

initial intervals coil b2 of relay B carries no

current due fo the negative bhias of grid b2 of
tube BT. Hence coil b3 alone is effective to con-
trol relay B during the initial intervals.

Relay A is effective to cooperate thru solenoid
and cam shaft contacts S2, CH, and C6 to operate
relay E or relay F which will in turn operate the
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memory relay M to call the right of way to the

lane from which it is being transferred if, at the
time of such transfer, the vehicle interval prevail-
ing on said lane is less than a predetermined
time or if the right of way is transferred by
action of the maximum timer less than a pre-
determined time after a vehicle interval has been
initiated by a detector actuation in said lane
from which the right of way is being transferred.
If either of these named conditions prevail relay
A will be unoperated at the time the cam shaft

86

moves into position 4. Therefore during this

movement armature al of relay A thru its back
contact and solenoid contact S2 complete a “‘re-
call circuit” to operate the memory relay M and
thus cause the right of way to return later to
the lane from which it is being transferred just
as if a vehicle detector in this lane had been
actuated.

To more completely explain this system I shall
now described in detail its operation to carry

the signals thru one complete cycle.

Relay E iIs operable in all cam shaft positions
upon actuation of the N—S vehicle detector 5
which completes a circuit from negative power,
thru detector 5f and wire 59 to the coil of relay
E thence to positive power. Similarly relay F is
operable in all cam shaft positions upon actuation
of the E—W vehicle detector 52 which completes
a circuit from negative power thru detector 52
and wire 60 to the coil of relay F thence to
positive power. The effect produced by the oper-
ation of these relays is different in different cam
shaft positions as will be pointed out in the
following description of the operation of the

system.

-~ Assume that the cam shaft is in positmn y 3
called the N—S rest position. The N—S go sig-
nal 4% is energized thru wire 53 and cam contact

- C38. The E—W stop signal 50 is energized thru

wire 98 and cam contact C39. Condenser KE
which cooperates with tube AT and relay B to
time the N—S vehicle interval is heing charged
thru the following circuit. Positive power thru
resistance R4, contact CI5, wires 85 and 90 to
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- subject to discharge at each vehicle actuation of
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detector §i thru the operation of relay E. The
subsequent recharge period of condenser KE
constitutes the vehicle interval for the passage
thru the intersection of the vehicle in the N—8
lane which caused the operation of relay E.
This discharge circuit for condenser KE goes
from negative power to armature e3 of relay E,
wires 18, 81, contact Ci§, wires 85 and 98 thru
condenser and thence back to negative power.

In this cam shaft position condenser KE which
as before mentioned cooperates with tube AT
and relay B to time the N—S8 vehicle interval
is connected to the grid at2 of tube AT thru
wires 88, 82, contact Ci8 and wire i22. Hence
the voltage of condenser KF is effective to con-

trol the plate current of tube AT. This plate

current passes thru coils of relays A and B thru
8 circuit starting at negative power, thru poten-
tiometer resistance Pl, wire {13, fllament atl
and plate at3 of tube AT to relay A thence thru
wire 118 to coll b3 of relay B to positive power.
Coil d2 of relay B carries no current while the

cam shaft is in position 2 since the grid b2 of

tube BT is biased sufficiently negative with re-

spect to filament bil thru wires 121, 120 and

contact Ci8 to prevent
flowing in tube BT. . .

When condenser KE is charged to a sufficient
voltage the plate current of tube AT which passes
thru coil b3 will be great enough to operate relay
B. When condenser KE has further charged to
8 siill higher predetermined voltage the plate
current of tube AT will turther increase thus
causing relay A to operate. While the cam shaft
remains in position 2 the operation of relay A

or relay B is of no effect since their armatures

any plate current from

whether operated or not operated do not affect
- any circuit. Relays A and B will however func-

tion when the cam shaft has moved into position

'3 as will be explained later.

Movement of the cam shaft into position 3.
called the N—S traffic timed position, is made
in response to a cross lane call resulting either
from a vehicle actuation of the E—W detector
82, or by action of the E—W periodic call circuit
if the system is set to normally revert to the
E—W lane, as would for instance be the case if
the system were set to revert periodically from
street to street or if the E—W lane were the
main highway of an arterial system.

An E-—W detector actuation will cause this cam
shaft movement as follows: 'The operation of the
E—W detector 52 will complete the circuit of
relay F' from negative power to positive power
thru wire 80. The operation of relay F will ener-
gize relay M thru a circuit starting at negative
power thru armature /3 of relay ¥, wires 80, 84,
contact Cil, wire 88 to coll of relay M thence
to positive power. Relay M will thereupon oper-
ate and lock in thru the circuit starting at nega-
tive power thence thru armature mi of relay M,
wire 94, contact Ci12 and coil of relay M to posi-
tive power. Solenoid S will now be energized
thru a circuit from negative power thru armature
ml of relay M, wire 34, contact CI3, wire 128,
armature s§ and coil of solenoid S to positive

power. Solenold S will therefore operate and.

cause the cam shaft to move into position 3.
With the system set to operate normally as a

reverting or E—W arterial system switch 68 would

be closed so that if no actuation of an E—W
vehicle detector takes place the cam shaft, after

2,188,780

condenser KE thence o negative power. While _.
- the cam shaft is in position 2 condenser KE is

remaining in poéition 2 for a predetermined time,
will be moved Into position 3 by action of the

periodic call circuit as was previously mentioned.

The movement of the cam shaft to position 8 by

means of the periodic call circuit is accomplished

With switch 88 closed condenser KC is charg-

- ing while the cam shaft is in positions | or 2

thru the circuit starting from positive power

thru switch 88, contact C31, resistance RS, wires
67, 70, 103, condenser KC to negative power.
Condenser KC is connected to grid ci2 .of tube
CT thru wires 103, 102 and 104. Therefore when
condenser KC has been charged to a predeter-
mined voltage the plate current of tube CT will

reach a magnitude sufficient to operate relay C

thru its circuit starting at positive power thru
the coil of relay C and wire 108, plate ct3, and
Nlament ct! of tube CT, wire- 112, potentiometer
resistance P! to negative power. The operation
of relay C will complete the circuit from negative
power thru armature ¢l of relay C, wire 128, g6,

contact C28, wire 68, coll of relay P, thence to

positive power. Relay F will now operate and

cause relay M to operate solenoid S as before ex-

plained to move the cam shaft into position 3.

By adjusting the variable resistance R8 the
time required to charge condenser KC up to &
voltage sufficient to cause the operation of relay

- C as above described can be made greater or less.
- Since condenser KC starts to charge when the

cam shaft moves into position 1 and E—W peri-
odic call can be made to cause the cam shaft
to move from position 2 to 3 at any predeter-
mined time after the N—S lane is given the g0

- signal unless E—W trafiic has previously caused

sald transition. Resistance R3 in a similar man-
ner regulates the timing of the N—S periodic
call when the cam shaft is in position 8. It is
by closing switches 68 and 69 and properly ad-
Justing variable resistances R3 and R8 that the
right of way as before mentioned can be made to
normally revert at any desired intervals from
street to street in the absence of trafiec. |
As the cam shaft moves into position 3 contact
C12 opens thus breaking the lock-in circuit for
relay M which thereupon assumes its unoperated
condition. |
The operation of the solenoid S to move the
cam shaft from position 2 to 3 is as follows.
When the solenoid S is energized, as explained
above, the core moves into the solenoid. The first
effect of this movement is to change each of the
solenoid contacts S{—S8 from its rest position
In which some contacts are made and others open
to the opposite condition wherein those contacts
which were made when the solenoid was at rest
are broken and those which were broken are
made. As contact 88 cpens the solenoid is de-
energized but the inertia of the solenoid arms-
ture carries it beyond this point a considerable
distance. At the top of the stroke a pawl engages
the cam shaft ratchet so that on the down stroke
the cam shaft is revolved thruy 45 degrees. On
the down stroke some cam contacts change be-
fore the solenoid contacts return to their nor-
mal positions and others change after in order
to secure the proper sequence in the circuit
changes occurring during this period of transi-
tion from one cam shaft position to another.
While the solenoid is operating to move the
cam shaft from position 2 to 3 solenoid contact
S3 completes a discharge circuit for condenser
KC, which has been timing the periodic call
period, to Insure that no residual charge remains
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-_ therein when condenser KC starts to time the -

maximum period in cam shaft position 3. As

- the solenoid returns to its unoperated position
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contact S3 opens this discharge circuit which

may be traced from negative power thru contact
83, wire 100, contact C1, wires 102, 103 to con-
denser KC thence back to negative power again.

‘While the cam shaft is moving into position 3
and while it remains there the circuits thru
which relay A and coil b3 of relay B are ener-

‘gized, which have been previously described, re-
-~ main as they were when the cam shaft was in

position 2. As the cam shaft moves into position

3 relay B will have been operated if more than

a predetermined period of time has passed since

the last actuation of detector 51 and if relay B
remains operated when the cam shaft has
reached position 8 it will be effective to move the
cam shaft on into position 4. However, as before
mentioned, coil b2 of relay B affects the opera-
tion of relay B in cam shaft position 3. This
effect will now be considered in detail.

The magneto motive force of coil b2, as has

been explained before, opposes that of coil b8.
Hence the éurrent which begins to flow thru
. coil b2 as the cam shaft moves into position 3
may, if the current thru coil b3 has at that time
reached a magnitude only slightly greater than
that required to operate relay B without the op-

position of coil b2, be sufficient to cause the

armature of relay B to temporarily drop out.
However the current thru coil b3 continues to
increase if there are no N—§S detector actuations.
When this last named current reaches a suffi-
cient magnitude it will overcome the opposition
of coil b2 and cause relay B to again operate
and move the cam shaft on into position 4.

It is thru the effect of coil b2 on the operation
of relay B that waiting E—W cross traffic de-
creases the N-—S vehicle interval substantially in
accordance with its volume
plished as follows:

The magnitude of the current thru coil b2
when the cam shaft is in position 3 is regulated
in accordance with. the number of actuations of
detector 52 since the last display of the go signal
in the E—W lane, which is substantially a meas-
ure of the traffic waiting in the E—W lane. This
condition is brought about by connecting the grid
bt2 of tube BT to condenser KD in cam shaft

position 3. As will later be explained in detail

the charge on condenser KD at any time when
the cam shaft is in position 8, 1, 2, 3 or 4 is a
predetermined charge, introduced when the cam
shaft last moved from position T to 8, less the

several increments removed thereafter in posi-.

tions 8, 1, 2, 3 and 4 by small condenser K2 in

60
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response to vehicle actuations of E—W detector
92. Hence the voltage of condenser KD and
therefore the voltage of grid bt2 and consequent-
ly the plate current of tube BT, i. e., the current

flowing thru coil b2 of relay B, will be of a magni~

tude less than a predetermined value by an
amount substantially in proportion to the num-
ber of actuations of detector 52 since the ‘“go”
signal was last displayed in the E—W lane.
will be later explained in connection with the
description of the circuits for reducing the volt-

K2 the amount of this reduction will be inde-
pendent of the speed of individual E—W vehicles
but will depend only upon the number of actua-
tions by such vehicles.

Since a reduction of the current in cofl bz
facilitates correspondingly the operation of relay

This 1s accom-

As

7

B by the current in coil bl ¥ sma.ller current in

coll b3 will be sufficient to operate relay B. A

‘correspondingly smaller charge in condenser KE,
which controls the current thru coil b3, will be
sufficient to produce this smaller current in coil
- b3. Since this smaller charge will accumulate in

condenser KE in a proportionately shorter period
than would be required for a greater charge the

vehicle interval being timed by this relay will,

because of the sequential effects described, be
decreased in accordance with the reduction of the
current in coil b2. Since the reduction of the
current in coil 52 is, as above stated, in accord-

10 .

ance with the volume of waiting E—W cross

trafic the reduction of the N—S8 vehicle interval
will consequently also be in accordance with the
volume of waiting E—W cross traffic.

The proportion of the plate current of tube BT
passing thru coil b2 of relay B with the cam shaft

in position 3 is regulated by adjusting resistance

RIl in order, as before mentioned, to increase or

- decrease the effectiveness of waiting E—W ve-
The

hicles to reduce the N—8 vehicle interval.
circuit including resistance Ril, wire 81, con-
tact C26, and wire 88 accomplishes this effect by
bypassing around coil b2 of relay B a proportion
of the plate current of tube BT determmed by the
value of resistance Ril.

The circuit for the. charging of condenser KD
during the movement of the cam shaft from posi-
tion T to 8 as mentioned above will be traced

when the transition of the cam shaft from posi-

tion T to 8 is described. The circuit by which
this charge is diminished by vehicle actuation of
E—W detector 52 occurring while the cam shaft
is in positions 8, {, 2, 3 or 4 is traced as follows.
When relay F is unoperated condenser K2 is
charged from condenser KD thru the circuit
starting from negative power thru potentiometer
resistance P3, wire 16, condenser K2, wire T4, ar-
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mature fI of relay F, wire 12, contact C25, wire

86, 8i,
power.

condenser KD thence back to negative
An actuation of detector 52 will, as be-

fore explained, operate relay F which will break

the last described circuit at armature fI of re-

lay F thus disconnecting condenser K2 from con-

denser KD. Furthermore the operation of relay
F will establish a discharge circuit for condenser
K2 as follows, condenser K2, wire 14, armature
f2 of relay F, wire 18, potentiometer resistance
P3 and wire 716. As the vehicle releases detector
52, relay F becomes de-energized thereby break-
ing the discharge circuit for condenser K2 and
reconnecting condenser K2 with condenser KD
from which it will again be charged thereby re-
moving another increment of charge from con-
denser KD. As indicated before, condenser K2 is

45
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of considerably smaller capacity than condenser

KD and therefore each actuation of relay F by
an E—W vehicle reduces the charge and corre-
sponding voltage of condenser KD by only a
small increment. Also such reduction of charge
on condenser KD by a series of E—W actuations
is arranged to take place on a relatively straight
portion of the natural discharge—time curve of
the condenser KID. Thus successive actuations

reduce the charge on condenser KD by substan-

~ tially the same amount and the total amount .of
age of condenser KD by increments by condenser

60

reduction by a series of actuations is substantial-

ly proportionate to the number of actuations in
such series. It will be. appreciated that small
condenser K2 will be substantially fully charged
each time it is connected to large condenser KD
by actuation of relay ¥, and then condenser K2
will be substantially discharged upon de-ener-
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gization of relay F by cessation of such actuation
and therefore the amount of charge removed
from condenser KD by each such actuation will
be independent of the time relay F is energized
by such actuation and consequently will be inde-
pendent of the speed of individual actnating

" vehicles. -
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The magneto-motive force of coil b2 which as
before explained opposes that of coil b3 is always
considerably less in magnitude than that of coil
b3 since it is intended merely to serve to fix the

-current required in coil b3 to operate relay B.

The more vehicles waiting in the E—W lane the
less will be the current in coil b2 when the cam
shaft is in position 3 as previously explained,
hence a correspondingly lower current in coil -3
will operate relay B. 8Since the charge in con-
denser KE which controls the current thru coil
b3 in cam shaft position 3 will be built up more
quickly to the lower value required to produce
this lower current in coil b3, the vehicle interval
being timed thereby is therefore decreased sub-
stantially in proportion to the number of ve-
hicles waiting in the E—W lane.

‘The circuit by which condenser KD is con-
nected to grid b¢2 is from negative power to con-
denser KD, wire 91, 93, contact C23, wires 120
and (21. Contact Ci8 thru which grid bdt2 is
usually biased negative is open when the cam
shaft is in position 3. |

The circuit by which relay B operates the
solenoid S to move the cam shatt to position 4 is
from negative power thru contact C31, wire 123,
armature bl of relay B, wire 126, armature s5
and coil of solenold S to positive power.

While the cam shaft is in position 3 con-
denser KE is, as previously mentioned, subject

~ to discharge by actuation of N—S detector 5§t in
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order that each vehicle entering the intersection
from the N-—S lane may initiate a new vehicle
interval to permit its passage thru the intersec-
tion. If vehicles in the N—S lane approach st
sufficiently short intervals they may by repeatedly
discharging condenser KE keep its voltage so low
that tube AT will not at any time pass current
enough to operate relay B. In order to insure

that a continuous line of traffic in the N—S lane

cannot thus indefinitely hold the right of way
another means for moving the cam shaft into po-

sition # is provided in the maximum timer, the

operation of which is not affected by traffic.
The maximum timer as before mentioned is
comprised of relay C, tube CT, condenser KC
and resistance R2. Relay C when operated in cam
position 3 is affected to move the cam shaft into
position 4 thru the following circuit, negative
power, armature cl of relay C, wire 125, contact

C30, wires 124, 126, contact sb and coil of sole--
Condenser KC is con-

noid S to positive power. |
nected to grid ct2 of tube CT by wires 103, 102
and 104, and is charged in cam position 3 thru a
circuit from positive power, contact C34, resist-
ance R2 and wire 70. Resistance R2 is ad-
justed to charge condenser KC at the proper
rate to operate relay C a predetermined time
after the cam shaft has moved into position 3
hence this timer circuit will be effective as a
maximum timer to move the cam shaft into posi-
tion 4 at the end of this predetermined period if
continuous N-—S traffic has prevented relay B
from doing so earlier. -

If relay A is unoperated as the cam shaft moves
from position 3 to 4 it will put in a N—S8 return
call by causing operation of relay E, just as if a

vehicle were to actuate detector 5i atl that in-

transition to position 4 took place.

9,188,780

stant. The circuit by which relay A determines
operation of relay E is from negative power to
armature al and back contact of relay A, wire
106, contact 32 of solenoid 8, wire 63, contact C8,

wire §1 to coil of relay E thence to positive power.

Contact C§ is closed only in cam position 3 and

contact 82 is closed only while the solenoid is in -

its operated position, hence this circuit is com-
pleted if relay A is unoperated while the solenoid
Is in its operated position preparatory to moving
the cam shaft into position 4 which it will do

a8 it returns to its unoperated position.

Relay A will be unoperated and will therefore
thru the above circuit put in a N—S return call as
the cam moves into position 4 if as before stated
the vehicle interval then prevailing has by wait-
ing E—W traffic or otherwise been decreased to
less than a predetermined time, or if the last
N-—S vehicle interval was initiated less than a
predetermined time before the said cam shaft
In the above
description of the two conditions under which &
return call will be put in, the predetermined time
mentioned is fixed by the operating period of re-
lay A. This can be seen to be true because of the
following facts.

In cam shaft position 3 the operation of relay
B, which times the vehicle interval, or of relay C,
the maximum timer, will be effective to move
the cam shaft on into position 4 and thus ex-
tinguish the N—S go signal and illuminate the
N-—S amber or warning signal. If relay A oper-
ates before either relay B or relay C operates no
N-—S return call will be put in since contact al
will be broken when the solenoid operates but
if relay A does not aperate before the cam shaft is
moved Into position 4 by action of either relay B
or relay C a N—S return call will be put in during
this transition. Whether relay A operates before
or after relay B or relay C depends upon cir-
cumstances involving the following factors.

Relay A always operates when the current thru
its coil reaches a predetermined value which, in
cam position 3, always occurs a predetermined
time after the last vehicle actuation of a N—S
detector. Relay B always operates when the dif-
ference betwen the current in coils b2 and b3
reaches a predetermined magnitude which condi-
tion occurs at a time after the last vehicle ac-
tuation of a N-—S detector dependent upon the
current in coil b2. Hence, although the same
current passes thru relay A and thru coil b3
of relay B, relay B may operate either before or
after relay A dependent upon the effect of the
current flowing thru coil p2 on the operation of
relay B. If the operating period of relay B by
action of walting cross trafic on the current thru

coil b2 is decreased to less than that of relay A,

the return call will be put in. But if the oper-
ating period of relay B is not so decreased and is
consequently longer than that of relay A no return
call will be put in if the cam shaft movement is
caused by relay B. Hence the operating period of
relay A constitutes the predetermined period

- below which the vehicle interval must be re-

duced by waiting cross traffic in order to put in
a return call. If on the other hand the cam

shaft is moved into position 4 by action of the
maximum timer relay C less than a predeter-

mined time after the last detector actuation in
the N—S8 lane, that is, before relay A has oper-

. ated, a N—8 return call will be put in.

While the solenoid is operated in moving the

- cam shaft into position 4 condenser KE, pre-
paratory to timing the next N—S initial interval r
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and preparatory to decreasing the E——W vehicle
intervals in accordance with the waiting N—S
cross traffic, is charged to a predetermined volt-
age thru a circuit starting at negative power
thence to condenser KE, wires 90, 92, contact
CA, wire 107, contact st of solenoid S, wire 109,
contact Cl, wire {If, potentiometer resistance
Pl to positive power. The voltage to which con-
denser KE is charged by this circuit can be reg-
ulated thru setting the point at which wire (11
makes contact with potentiometer PI.

While the cam shaft is in position 4, '5' 6 1

or 8 the charge put into condenser KE as the
cam shaft moved into position 4 is subject to
diminufion at each vehicle actuation of N—S
detector 5f by the amount required to charge
condenser Ki| which is discharged and recharged
from condenser KE once for each such actuation.
When the cam shaft next reaches position {, the
N—S 1nitial interval position, the rechargmg
period of condenser KE will time that interval

thus causing it to be timed substantially in ac-

cordance with the number of vehicles waiting
at that time in the N—S lane,

The circuit by which condenser Ki dimimshes
the charge in condenser KE in response to N—S
detector actuations is as follows. At each actu-
ation of detector 51 relay E operates as previ-
ously explained. While relay E is operated con-

denser K! is discharged to a predetermined volt-
age thru wire 19, condenser Kl, wire 13, contact

ed of relay E and wire 11. The charge left in con-
denser K|l by this circuit is adjustable by setfing
the points at which wires 15 and 71 make con-
tact with potentiometer resistance P2. Each
time relay E returns to its unoperated condition
contact e2 breaks after which contact e{ makes
thus reconnecting condenser K!{ to condenser KE
from which it will recharge thru wire 15, con-
denser Kli, wire 13, contact el, wire 11, contact
Cid, wires 85, 90, condenser KE thence back. to
negative power,

During the transition of the cam shaft from
position 3 to 4 condenser KC is again discharged
thru the circuit previously traced thru contact
C1 and solenoid contact s3 preparatory to its
use in timing the N-—S amber period during
which period the cam shaft is in position 4. In
this cam shaft position the N—S go signal cir-

| cuit is opened by contact C38 and the N—S amber

or warning mgnal circuit is completed by contact
C40.

While the cam shaft is in position 4, the N—S

amber position, relays A and B can _not operate
to move it into position 8 since the grids of tubes
AT and BT are biased sufficiently negative thru
contacts C20 and CI8 respectively to prevent any

- plate current from flowing in these tubes Whlch

control the operation of relays A and B.

- The timing of the N—S amber period, during
which the cam shaft is in position 4, is regulated
by the charging period of condenser KC which
during this period is charging thru a circuit
starting from negative power to condenser KC,
wires 103, 10, resistance R{ and contact C32 to
positive power. The duration of the N—S amber

- period can be adjusted by varying resistance RI.
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When condenser KC is charged to a predeter-

mined voltage tube CT will cause relay C to op-

erate which will in turn thru a circuit previously
described energize solenoid S to move the cam

shaft into ils next position, in this case position
5, the E—W initial interval position.

While the solenoid S is operated to move the
cam shaft into position 9 the discharge circuit

9

for condenser KC is again completed thru con-
tact CT and contact S3 in order to prepare this

- condenser for timing the next N—S periodic call

period which it will time while the cam shaft is

in positlons 5 and 6, if switch 68 is closed as
will be the case if the system is.operating nor-

‘mally as a reverting system or an arterial system

with the N—S lane the artery. The charging
circuit for condenser KC in cam shaft positions
9 and 6 includes switch 68, contact C36, resistance
R3, wires 10 and 103. The charging period for
condﬂnser KC in cam shaft positions 5 and 6 can
be regulated by varying resistance R3. When
this condenser is charged to a predetermined
voltage tube CT will operate relay C which will
operate relay E thru contact C28 to call the
right of way to the N—=S lane.

In cam shaft position § contacts C39 and C40
open the circuit to the E—W stop signal 50 and
the N—S amber or warning signal 46 respectively.

~Contacts C&1 and C#42 close to complete the cir-

cuits to the E—W go signal 48 and the N—S stop
signal 41 respectively. Contact C20 is open which

disconnects grid at2 of tube AT from negative

power and contact C24 is closed to connect grid
at2 with condenser KD. Contact C21 is closed
in this cam position to complete a charging cir-
cuit for condenser KD, thru resistance RI10, con-~
tact C21 and wires 86, 9.
condenser KD will be recharged from the volt-
age to which it had been lowered by vehicle actu-
ations of the E—W detector while the cam shaft
was in positions 8, 1, 2, 3 and 4. This recharge
period will be substantially in accordance with
the number of such actuations thereby timing

Thru this circuit -
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the E—W initial interval in substantial accord- -

ance with the number of vehicles waiting in the
E—W lane at the beginning of this interval.

When condenser KD is so recharged to a pre-
determined voltage tube AT will pass a plate cur-
rent thru cofl b3 of relay B sufficient to operate
relay B to move the cam shaft into position 6.
The operation of relay B is not in this case af-
fected by coil b2 because the grid of tube BT is,
as previously stated, biased negative thru con-
tact CI9 to prevent the passage of any plate cur-
rent in tube BT. Because of the small current
required in coil b3 to operate relay B in the ab-
sence of opposition from coil b2, relay A doces
not operate. Moreover, if relay A did operate it
would have no effect since in cam shaft positions
B and 6 its connection to relay E and F is broken
by contacts C6 and C5 respectively.

As the cam shaft is by action of relay B moved
into position &, condenser KD is discharged to
prepare it for timing the E—W vehicle interval
when the cam shaft is in positions 6 or 1. This
discharge circuit starts at negative power thence
to condenser KD then thru wires 91, 93, con-
tact C3, wire {08, contact Si, wire IIO contact

- C2, back to negatwe power.

Position & is the E—W rest. positicn just as
position 2 is the N-—S rest position. Movement
of the cam shaft from position 6 to T is accom-
plished, like the movement from position 2 to 3,
only thru the operation of relay M. Relay M
will have been locked in its operated position if
a vehicle has actuated the N—S detector 51 since
the go signal in the N—S lane was last extin-
guished or, as previously explained in describing
the operation of theapparatuswhenthecam shaft
was in position 3, if either of the following con-
ditions prevailed when the cam shaft last moved
from position 3 to 4:

1, If the right of way was last withdrawn from
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the N—S lane by action of the maximum timer
relay C less than a predetermined time after the
last actuation of a N—S detector, or

2. If at the time of this transfer the N-—S
vehicle interval had been decreased by waiting

' E—W traflic to less than a predetermined mini-

mum period.

If reilay M has been locked as a result of the
existence of any of the foregoing conditions it
will be effective as soon as the cam shaft reaches
position 6 to operate the solenoid to move the
cam shaft on into position 7 thru the circuit
which included armature mil and contact Ci3
previously described in connection with the move-
ment of the cam shaft from position 2 to 3.

- If relay M has not been operated when the
cam shaft moves into position 8 this last named
circuit will be open at armature m{ and solenoid
S will not be energized until relay M is sub-
sequently operated by action of relay E which

can be operated either from an actuation of N—S

detector 81 or from the action of the periodic call
relay C to cause a normal reversion, the circuit
for which has been previously described Con-
denser XC which cooperates to time the periodic
call is, with the cam shaft in position 5 or 6,
charged thru the circuit including switch 68, con-
tact C36 and resistance R3. The timing of this

"N—S periodic call, as before mentioned, can be

adjusted by varying resistance R3.

As the cam shaft{ moves from position 6 to 1
condenser KC Is discharged thru the circuit in-
cluding contact CT and armature s3 of solenoid
8 to prepare it for timing the maximum period
in cam shaft position 1. The circuit of condenser
KC, tube CT and relay C to time this maximum
period is identical with that described in con-
nection with the operation of the apparatus when

the cam shaft is in position 3 except that the

charging circuit for condenser KC includes re-
sistance R1 and contact C3% instead of R2 and
Cu.

The E—W vehicle interval is timed in position
T as the N—S vehicle interval was in position 3
except that the grid of tube AT is connected to

condenser KD thru contact C24 instead of to .

condenser KE which makes the operation of the
E—W detector 52 instead of the N—S detector
1 effective to initiate a new vehicle interval.
Furthermore the counteracting effect of coil b2
of relay B is controlled by the voltage of con-
denser KE thru contact CIT instead of by con-
denser KD, hence the waiting N-——S trafic is ef-
fective to decrease the vehicle interval in cam
shaft position T just as waiting E—W traffic de-
creased the vehicle interval in cam shaft posi-

“tion 3.

In cam posltion T resistance Rf2 thru contact
C27 regulates the proportion of the plate current
from tube BT flowing thru coil b2 whereby the
magnitude of the effect of each N—S vehicle
actuation to decrease the E—W vehicle interval
can be controlled.

As the cam shaft moves into position 8 by
action of either relay B or relay C a return call
to the E—W lane will be put in if relay A is un-
operated just as such a call was put in for the
N—S lane when the cam shatft left position 3 if

relay A was then unoperated. The circumstances
under which relay A will be unoperated when

the cam shaft moves from position 7 to 8 are
identical with those which would cause it to be
unoperated as the cam shaft moves from position
3 to 4 except that these circumstances pertain

4,183,780

to conditions caused by E—W trafic instead of
N—S traffic.

During the transition of the cam shaft from
position T to 8 condenser KD is charged to a pre-
determined voltage which as before stated will
in cam shaft positions 8, (, 2, 3 and 4 be dimin-
ished by vehicle actuation of E—W detector 52
to prepare this condenser for decreasing the N—S
vehicle interval when the cam shaft reaches po-
sition 3 and for timing the next E-——W initial in-
terval when the cam shaft reaches position 5.

- The circuit thru which condenser KD is charged

as mentioned during the transition position 7 to
8 is thru wires 91, 93, contact C8, wire 108, arma-
ture Si, wire 189, contact Cl, wire 111 to potenti-
ometer resistance PI. The voltage of this charge
is regulated by the point at which wire {1{ makes
contact with PI. The condenser KC is also dur-
ing this transition discharged thru the circuit
including contact CT and armature S3 in prepa-
ration for its use in timing the E—W amber pe-
riod in cam shaft position 8.

In cam shaft position 8, the E—W amber signal
position, E—W go signal 48 is extinguished
thru the opening of contact Cél and the E—W
amber or warning signal 49 is illuminated by the
closing of contact C43.

Condenser XC, tube CT and relay C co-operate
to time the E—W amber period as they do to
time the N—S amber period which has been
previously explained in detail. However, the
charging circuit for condenser KC in cam shaft
position 8 includes resistance R6 and contact C33
instead of R1 and contact C32 which are a part
of the corresponding circuit in cam shaft position
4. The duration of the E—W amber period can
be regulated by adjusting resistance R8.

As the cam shaft moves from position 8 to |,
condenser KC is again discharged thru the cir-
cuit including contact C1 and armature S3 to
prepare it for timing the E—W periodic call
which it will do in cam positions { and 2 if switch
69 is closed as previously explained.

The N-—S initial interval, cam shaft position #§
Is timed substantially in accordance with the
number of waiting vehicles in the N—S lane by
condenser KE cooperating with tube AT and relay
B exactly as the E—W initial interval was timed
by the same tube and relay cooperating with
condenser K. Condenser KE, it will be remem-
bered, was charged to a predetermined voltage
as the cam shaft moved from position 3 to 4
which charge has in cam shaft positions 4, 5, §,
T and 8 been diminished substantially in accord-
ance with the number of vehicles actuating the
N—S detector §1. Hence, as previously explained,
the duration of the N—S8 initial interval which is
governed by the time required to recharge con-
denser KE will be substantially in accordance
with the number of vehicles waiting in the N—S
lane at the beginning of this interval.

As the cam shaft moves into position | the
E—W amber signal 49 is extinguished by the
opening of contact C43, and the N—S stop signal
49 is extinguished by the opening of contact C42.
The N-—S go signal 45 is illuminated by the clos-
ing of contact C38, and the E—W stop signal 50
is illuminated by the closure of contact C389.

As the cam shaft moves from position 1 to 2
condenser KE is discharged thru the circuit in-
cluding contact C4, armature sl and contact C2
to prepare it for timing the N—S vehicle interval
in cam positions 2 and 3.

The movement of the cam shaft into position
¢ completes the signal cycle.
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- sible in timing the various intervals.
since their grid potential determines their

2,133 780

Stated briefly, intervals are timed by this first

embodiment of my invention by charging or dis-

charging condensers KC, KD and KE. A Conden-
ser KC times those intervals which are unaffected
by traffic and do not vary from cycle to cycle.

The charge in condenser KD is inﬂuenced\bY
E—W traffic actuations and is instrumental in
timing the signal display periods in accordance
with the requirements of E—W tirafic. The
charge in condenser KE is similarly influenced hy
N—S traffic actuations and is instrumental in
timing the signal display periods in accordance
with the requirements of N—S traflic.

During the N—S initial interval, cam shaft in
position {1, condenser KE, which has since the last
N—S8 traffic timed period been subject to the
removal of unit charges by each N—S traflic ac-
tuation, is now subject to regular charging action,
not reset by actuation, to timeé the initial interval
by recharging {rom that point to which it has
been discharged by such removal of unit charges.

During the E—W initial interval, cam shaft
in position 5, condenser XKD functions similarly
to time this interval. -

During the N—S traffic tlmed period of right
of way, cam shaft position 3, condenser KE is
subject to regular charging action to time this
period and is subject to reset discharge by each
N—S traffic actuation to extend this period by
one vehicle interval. At the same time conden-
ser KD, which is and has been since the last E—W
traffic timed period subject to the removal of
unit charges by each E—W traffic actuation,
serves to gcvern the length cf such N——S vehicle
interval.

‘During the E—W traffic timed perlod cam
shaft in position 1, condensers KD and KE per-
form similarly except that their functicns are
interchanged. | |

Another and in some respects a preferred em-
bodiment of this invention is shown in Figs. 5 and
6. This second embodiment employs a rotary
line switch instead of a cam shaft, and grid con-
trolled discharge tubes instead of the amplifier
type three element thermionic tubes. The use of
the grid controlled discharge tubes makes it un-
necessary to employ a double coil relay to permit
waiting cross traffic to decrease the vehicle inter-
val as will subsequently be explained. FPFurther-
more because of the sharply defined “breakdown”
voltage of this type of tube great accuracy is pos-
Moreover

“breakdown” voltage the circuits involving these
tubes can he adjusted to compensate for varia-
tions in tube characteristics by connecting the
orid to an appropriate potentiometer tap when
tubes are replaced. Thus the accuracy of the
timing of the various intervals can be maintained
independent of variation of tube characterlstlcs
in different replacement tubes.

The stepping switch shown in Fig. 5 has eight

positions just as did the cam shaft of Figs. 3 and
4. A stepping switch of more than eight posi-
tions can be used as an eight position switch if
desired by providing rapid stepping thru the extra

positions in accordance with well known methods. .

The various time intervals correspond substan-
tially in both embodiments. In this second em-

bodiment as in the first the initial interval is
timed substantially in accordance with the num-

ber of waiting vehicles by charging a condenser
during that interval from an initial voltage pre-

determined by the amount of said waltmg
trafic. -

not put in a return right of way call.

11

When the stepping switch is in its traffic tlmed
positions 3 or 71, three timers run concurrently.

One of these, the maximum timer, is not subject.

to vehicle control. The other two, the variable
vehicle interval timer and the normal vehicle in-
terval timer, are both subject to reset thru plate
condenser discharge by traffic actuations in the
lane in which the go signal is being displayed.
Hence their periods start simultaneously after
each such reset.
timer is subject also to partial control by waiting
cross traffic which decreases its operating period.
The normal vehicle interval timer on the other
hand is not affected by cross traflic.

The variable vehicle interval timer permd is
decreased by waiting cross traffic thru having
the grid potential of the tube timing this period
rendered less negative by waiting cross traflic
thus causing said tube to become conducting at
a, lower plate voltage which correspondingly de-
creases the period required for charging the plate
condenser to this lower voltage and so decreases
correspondingly the variable vehicle interval.

Hence the larger the amount of waiting cross.

traffic the shorter the variable vehicle interval
will be. From the above description it can be
seen that the variable vehicle interval timer in
effect balances the increasing pressure to take
the right of way exerted by accumulating wait-
‘ng traflic on one street agemst the right of way
retaining effect exerted by moving traffic on the
other street. The latter effect may be termed
the “holding power” and is proportionate to the
frequency with which said moving traffic resets
the variable vehicle interval timer, since moving
traffic having the right of way will reset this
timer at a higher time frequency as the time
spacing between actuated vehicles is reduced in

‘'the moving stream of traffic, or in other words

as the vehicles become more closely spaced. The
closer the spacing of vehicles is in the siream
of traffic moving with the right of way the
shorter is the time interval between vehicles in
which condenser KVV is allowed to charge, and
the lower is the maximum voltage condenser
KRVV is allowed to reach, so that such traffic
tends to hold the condenser voltage below the
“break down” of tube VVT and thus to “hold”
the right of way. This “holding power” is op-
posed by the action of traffic approaching at a

The variable vehicle interval

o |
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distance on the opposite street, which does not

have the right of way and on which approaching
traffic stops as it reaches the intersection. Each
actuation by vehicles of the latter traffic reduces

the negative grid bias on tube VVT and thus re- .
duces its “break down” voltage, so that condenser

KVV voltage does not have to rise so high to
operate tube VVT and cause release of right
of way.

If the variable vehicle interval is decreased

to less than the normal vehicle interval right of

way will be yielded by action of the variable ve-
hicle interval timer when traffic ceases to ap-
proach the intersection from the lane in which
the go signal is being displayed. The variable
vehicle interval timer is arranged to automati-
cally put in a return right of way call whenever
it cperates to yield right of way. 1f there is
little wa.ltmg cross traffic and consequently the
variable vehicle interval is not reduced to less
than the nermal vehicle interval, the normal ve-

hicle interval timer will operate first to yield the
right of way. The operation of this timer does

Hence
in the second embodiment of my invention as in
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the first, a right of way recall will be automati-
cally put in if the vehicle interval at the time
of right of way transfer has been reduced by

waiting cross traffic to less than a predetermined

period. In this second embodiment shown in
Figs. 9 and 6 the “predetermined period” referred
to is the normal vehicle interval timer period
whereas in the first embodiment shown in Figs.
3 and 4 the corresponding “predetermined pe-
riod” is the normal period for charging the tim-
ing condenser to the voltage necessary to operate
period of relay A. This charging period will be

- greater than that for operation of relay B in
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the presence of any considerable amount of wait.-
Ing cross trafic.

If repeated traffic actuations in the lane in
which the go signal is being displayed continu-
ally reset both of the vehicle interval timers thus
preventing either of them from operating the
right of way will be transferred by action of the
maximum timer, which is effective in the traffic
timed stepping switch positions 3 or 1. A return
call for the right of way is automatically put
in by this timer whenever it operates.

The fact that the maximum timer operates
and the normal vehicle interval timer does not
operate indicates that the normal vehicle in-
terval timer was reset by a traffic actuation less
than the time period of said normal vehicle in-
terval timer, i. e.,, less than a “predetermined

- time” before the transfer of the right of way.
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It will be remembered that this is one of the
conditions under which the embodiment of Figs.
3 and 4 also is arranged to automaticaly put in
a return right of way call, the “predetermined
time” in that apparatus being the time period
of relay A. Hence both embodiments fulfill this
condition.

The stepping switch, like the cam shaft of the
first embodiment, will remain in either of its two
rest positions 2 or 6 unless the system is set for
normally arterial or reverting operation or un-
less a cross traffic call is put in by a cross lane
detector actuation.

Referring to Figs. 5 and 6 the following points
will be noted. Those elements in Figs. 5 and 6
which correspond closely with specific parts
shown in Fligs. 3 and 4 are designated in Figs.
5 and 6 by the same number or letter used in
Figs. 3 or 4 with the letter Z added, as for ex-
ample the signals in Fig. 3 are numbered 45 to

°0 inclusive and in Fig. 5 are designated as Z45

to Z50 inclusive. |

The stepping switch contact banks, designated
as SBl to SB6 inclusive, are shown in Figs. 5
and 6 to the right of the grounded power wire
which exXtends from the bottom to the top of
both figures just to the left of the center. The

- stepping switch driving magnet, designated as
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DM, is shown in the lower left corner of Fig. 6.
This magnet DM drives the wipers Wi to W6
in unison over the banks SBI to SB6 respectively.
Beside it is a rectifler used to supply D. C. for
the driving magnet coil.

The signals shown at the top of Fig. 5 are
controlled by relays ALR and BLR. The appa-
ratus to the left of the grounded power wire in
Fig. 9 is in general effective to co-operate with
the apparatus of Fig. 6 to call and hold the right
of way on the N—S lane whereas that to the
right of the grounded power wire similarly co-

operates with the apparatus of Fig. 6 to call and
hold the right of way on the E—W iane.

Relay AM is energized thru contacts in step-
ping switch bank SB2 when the stepping switch

3,188,780

Is in positions 2 and 3, the N—8 rest position
and the N—S traffic timed positions respec-
tively. Right of way can be called to the N—S
lane by the de-energization of relay AM which
can occur in response to a N—8S traffic actua-
tion when the right of way is not on the N—S
lane. Furthermore if the right of way leaves
the N—S lane thru action of the maximum timer
relay MXR or the variable vehicle interval timer
relay VVR the relay AM will be de-energized
thus putting in a call for the return of the right
of way to the lane from it is being withdrawn,
in’ this instance the N-—S lane. It will be re-
membered that the placing of a return call has
been mentioned as a function of both the maxi-

mum timer and the variable vehicle interval
timer.

If on the other hand the right of way is trans-
ferred from the N--S lane by action of the nor-
mal vehicle interval timer relay YR, relay AM
will not be de-energized but will remain locked
in thru subsequent stepping switch positions un-
less it is de-energized by the actuation of 8 N—S
vehicle detector in order to call the right of way
to the N—S lane.

Relay BM performs similarly with respect to
the E—W lane, being operated thru confacts of
stepping switch bank SBI when the stepping
switch is in position 6 or 1, the E—W rest and
traffic timed positions respectively. It is de-
energized to put in an E—W return call as the
right of way is withdrawn from the E—W lane

- i sald withdrawal is caused by the maximum

timer relay MXR or the variable vehicle interval
timer relay VVR but remains locked in if said
withdrawal of the right of way is caused by the
operation of the normal vehicle interval timer
relay YR. Relay BM in subsequent stepping
switch positions can be de-energized by action
of relay FZ in response to an actuation of E—W
detector Z52 in order to call the right of way to
the E—W Ilane.

Relay AR which is energized by stepping
switch contacts of bank SBI in stepping switch
positions I, 2, 3 and 4, the N—S right of way
and amber positions, energizes signal relay ALR
and completes certain of the timing condenser
circuits as will later be explained in detail.

" Relay BR is energized in stepping switch posi-

tions 4, 5, 6 and 7 to similarly energize signal
relay BLR and connect other timing condenser
circuits.

The maximum timer, effective in the N—S
and E—W traffic timed stepping switch positions
3 and T to limit the time during which moving
traffic can hold the right of way against wait-
ing cross traffic, includes reilay MXR, plate con-
denser KMX and tube MXT. '

The variable vehicle interval timer includes
relay VVR, tube VVT, plate condenser KVV and
grid condensers KGNS and KGEW. It times the
variable vehicle intervals in stepping - switch
positions 3 and 1, the charge in condensers
KGNS and KGEW being affected respectively. by
E—W and N—S traffic so as to decrease the
variable vehicle interval in the N—S and B—W
lanes respectively in accordance with the amount
of waiting cross traffic as previously mentioned.

Relay YR, tube YT and condenser KV cooper-
ate to time the normal vehicle interval, with the

,Stepping switch in position 3 or 1, which interval

starts simultaneously with the variable vehicle
interval after each vehicle actuation in the lane
having the “go’™ signal. The timing of the nor-
mal vehicle interval it will be remembered is not
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affected by waiting cross' traffic whereas the

timing of the variable vehicle interval is affected -

‘by waiting cross trafiic.

Relay YR and tube YT cooperate with other
condensers in different stepping switch positions
to time other intervals as follows. The N—S
initial interval, stepping switch position 1, is

timed by relay YR, tubhe YT and condenser

KINS, the charge in condenser KINS at the be-
ginning of this interval having been predeter-

mined by N—S vehicle actuations occurring dur-

ing or before the preceding display of the N—S

‘stop signal in order to time the N—S initial

interval in accordance with the amount of N—S
traffic waiting at the beginning of the N—S§ g0
slgnal display period.

Relay YR and tube YT cooperate similarly

with condenser KIEW to time the E—W initial

interval, stepping switch in position 5, in ac-
cordance with the amount of B—W trafiic wait-

ing at the beginning of the E—W “go” signal

display period, the starting charge in condenser

KIEW heing predetermined in accordance with

the amount of said waiting E—W trafic.

The same relay and tube cooperate with con-
denser KY to time a minimum period during
which the stepping switch remains in its rest
positions 2 and 6 in order to ensure that when
the “go’” signal is given to a- lane it will remain

there for a reasonable minimum period. At the

expiration of said minimum permd the right of

way will be transferred to the other lane only-

if traffic or normal reversion reqmres it, hence
the name “rest position”. This same group

times the N—S and E—W amber or warning

periods, stepping switch in position 4 and" 8
respectively.

T0 more completely desclbe the featu:res of the
embodiment of my invention shown in Figs. 5
and 6 I shall now explain its operation thru a
complete signal and stepping switch cycle begin-
ning in the N—S initial interval when the right
of way has just been given to the N—S lane,

stepping switch in position 1.

In this stepping switch position I'el.'a,sr AR is
operated, current being supplied thru the circuit
starting at grounded power thence thru position
| of stepping switch bank SBI to relay AR to
A. C. plus power. Relay AR when operated
causes signal relay ALR to be energized thru the

eircuit starting at A. C. plus, thru relay ALR,

wire 202 to contact arl! of relay AR thence to
grounded power. Relay BR is de-energized in
stepping switch position |, its circuit being open
at - stepping switch bank SB2. Hence signal
relay BLR is de-energized since its operating cir-
cult includes contact brl of relay BR.

Wipers Wi and W2 are of the bridging type so
that the relays energized thru them at their re-
spective contact banks SBt and SB2 will not be
de-energized as the stepping switch moves from
one position to the next.

With relay ALR operated and relay BLR un-
operated the N-—S go signal Z45 will be illumi-
nated thru the circuit beginning at grounded
power, thru signal Z45 thence to contact blrl of
relay BLLR thence to connect alrd of relay ALR
and to A, C. plus power. The E—W stop signal
Z50 is illuminated thru the circuit from grounded
power to A. C. plus power including signal Z50
and contact alr2 of relay ALR. The circuits to
the other four signals are incomplete in stepping
switch position f.

Explanation of the relay AM coil circuit will
be helpful at this point as an aid in following this

13

step by step description of the system operation.

Relay AM has an operating circuit from .'

-grounded power thru wiper W2, stepping switch
bank SB2 positions 2 and 3, wire 206, 205, coil of -
relay AM, wires 204, 276, 211, 221, contact dm2
~ to A. C.plus. It has in addition a holding circuit @ -
from grounded power thru contact ezl of relay =

BZ, contact ami of relay AM, wire 205, coil of

relay AM, wires 204, 216, 2711 to contact am2
of relay AM, wire 219, contact mzrf of maximum
timer relay MXR, contact vvrl of variable ve-
hicle interval timer relay VVR, thence to A C,

plus power.

In stepping switch position 2 relay AM is en-
ergized thru the operating circuit described
above. That part of the operating circuit sup-
plying current to the left side of the coil remains
complete from the time the stepping switeh
enters position 2 until it leaves position 8 after
which it 1s broken at bank SB2. Wiper W2 is of
the bridging type to insure continuity of the
above circuit as the stepping switch moves from
position 2 to 3.

That part of the operating circuit energizing
the right side of the coil of relay AM will be
opened at contact dm2 as the stepping switch
moves from position 2 to 3. However that por-
tion of the holding circuit parallelling the last
named part of the operating circuit remains in-

tact to supply relay AM with A, C. plus power

while contact dm2 is open during the stepping
switch movement. From the above description

it can be seen that relay AM is always energized

when the steppmg switch is in position 2 or 3 and

~when it is moving from position 2 to position 3.

- The functioning of relay AM in subsequent

- stepping switch positions will be explained as the

circult operation in each position is considered.
‘The N—S initial interval is timed by relay YR,

tube YT and condenser KINS. During this in-

terval condenser KINS is connected to relay YR
and to the plate of tube YT thru the circuit
going from grounded power to condenser KINS
to wires 282, 290, 284 to stepping switch bank
SB3 position | to wiper W3, wires 224, 225 to
coil of relay YR, wire 260 to plate of tube YT.
During the N—S initial interval condenser KINS
1s charged thru the circuit starting at grounded
bower, (0 condenser KINS, wires 282, 290, 284, to
stepping switch bank SB3 position | to wiper
W3, wires 224, 223 to timing resistance RZ5,
wire 214, to stepping switch bank SB4 position I,
to wiper W4, wire 226 to stepping switch drmng
magnet contact dmit to D. C. plus power. When
condenser KINS is charged to a predetermined
voltage the tube YT will “break down”, i. e., be-
come conducting, thereby connecting relay YR to

ground and allowing condenser KINS to dis-

charge thru relay YR which will therefore oper-
ate and thru contact yrl connect the rectifier
assoclated with the driving magnet DM to power
thus energizing the stepping switch driving mag-
net DM which will thereupon move the stepping
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switch into its next position. To vary the dura-

tion of the N—S initial interval the rate at which
condenser KINS is charged in stepping switch

position | can be adjusted by regu.latmg the
variable charging resistance RY%5.

It has previously been stated that the initigl
interval is by the apparatus of Figs. 5 and 6 as
well as by that of Figs. 3 and 4 timed substan-
fially in accordance with the amount of waiting
cross traffic thru having the charge in the initigl
interval timing condenser at the beginning of the
initial interval predetermined by such waiting
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cross traffic. In this connection consider spe-
cifically the N—8 initial interval during which
the stepping switch is in position |{. |
- While the stepping switch was last in positions
2 and 3 relay AM was energized as has been pre-

viously explained. Therefore in these two._step-
ping switch positions condenser KINS was

- charged thru the circuit from grounded power to
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. switch positions 2 and 3 and thru contact br?2
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condenser KINS, wires 282, 28f, contact amé
of relay AM, to resistance RZI8, wire 228 to po-
tentiometer resistance PZ1. The maximum volt-
age to which condenser KINS can be charged by
this circuit is predetermined by the point on the
potentiometer PZ1 to which wire 228 is attached.
The rate at which condenser KINS is so charged

can be regulated by the adjustment of variable
resistance RZIS. | | -

While condenser E:INS was being charged in .
stepping switch positions 2 and 3 as explained

above and during succeeding intervals up to the

E—W amber period immediately preceding the

next N—8 initial interval, i. e., while the step-
ping switch was in positions 2, 3, 4, §, ¢ and 1,

the charge of condenser KINS was subject to

the removal of an increment of charge by action
of condenser KZ1 at each actuation of N—S de-
tector Z51 just as, in the embodiment shown in
Figs. 3 and 4 the charge in condenser KE was
removed in increments by action of condenser K.

'The fact that increments of charge are re-
moved from condenser KINS in response to N—8
actuations even during the N—S go signal dis-
play period provides a means whereby those N—S
vehicles which, under heavy traffic conditions, are
stopped by loss of right of way after having actu-
ated the N-—S detector make their presence ef-
fective to increase the next N—8 initial interval.

The removal of increments of charge from con-
denser KINS is accomplished thru the following
circuit including contacts of relay EZ. Con-
denser KINS is connected to contact €22 of relay
EZ thru contact am3 of relay AM in stepping

of relay BR in stepping switch positions 4, 5, §
and 1. Hence in all of these named stepping
switch positions actuations of N—S detector Z5¢
which operates relay EZ will cause contact ez2
and ez3 to cooperate to remove an increment of
charge from condenser KINS just as contacts
el and e2 did in the embodiment of my invention
shown in Figs. 3 and 4.

The charge so removed from condenser KINS
by waiting N—S traffic is replaced thru resistance
RZb during the initial interval thus timing said
initial interval in accordance with the amount of
such waiting N—S trafic. When condenser
RINS is so recharged, i. e., when the N—S initial
interval is over, tube YT becomes conductive and
condenser KINS discharges thru relay YR which
thereupon operates. The stepping switch, as
previously explained, thereupon moves on into
position 2, the N—S rest position. During the
movement of the stepping switch from position
I to 2 condenser KY is discharged thru driving
magnet contact dm3 in preparation for its use
as a timing condenser in stepping switch posi-
tion 2. |

If the system is not set for normal reversion
to the E—W lane and there is no waiting E—W
trafic the stepping switch will remain in this
N—S rest position and the N-S lane will be
continuously accorded the go signal until an
E—W f{raffic actuation shall occur.

In stepping switch position 2, the N—8 go sig-

nal rest position, relay YR, tube YT and con-

2,183,780

denser KY time a predetermined minimum pe-
riod at the end of which the stepping switch can
be moved on into position 3 either by an E—W
traflic actuation or by normal reversion.
The circuit connecting relay YR, tube YT and

.condenser KY in stepping switch position 2 is as

follows. Relay YR thru wires 228, 224, wiper
W3 and position 2 of bank SB3 is connected to

‘condenser KY thru wires 220 and 288. In addi-

tion a charging circuit is established for con-
denser KY starting at grounded power to con-
denser KY, to wires 288, 228, position 2 of bank
8B3, wiper W3, wires 22%, 223, adjustable re-
sistance RZ13, wire 213, position 2 of bank SB4,
wiper W4, wire 226, contact dm| of driving mag-
net DM to D. C. plus power. |

Wiper W3 is of the non-bridging type so that

10

15

as the stepping switch moves from one position

to the next there will be no interconnection of
condenser circuits. Contact dmi is included in
the charging circuit described above to prevent
the plate of tube YT from being charged to flash-
over voltage during the instant that condenser
KY is disconnected therefrom as wiper W8 moves
from one stepping switch position to another.

The timing of the N-—S minimum rest position
period can be adjusted by regulating resistance
RZI3 to control the charging rate of condenser
KY in stepping switch position 2.

The grid circuit of tube YT in stepping switch
position 2 is connected thru wire 259, wiper W$
and position 2 of bank SBS, wire 291 to potenti-
ometer PZS. Wiper W$ is of the bridging type to
prevent fluctuations in grid potential as the
Bwppms switch moves from one position to the
next. - . |

It will be noted that the resistance PZI and
PZ§ are arranged in series across the D. C. plus
and minus power terminals, and that the junc-
tion point of PZT and PZ6 is connected to the
central vertical ground wire, thus providing a
potentiometer arrangement in which ground po-
tential and the left end of PZ6 are more positive
than the right end, and various points on PZ8
may be tapped for different negative voltages
with respect to ground. PZ4 and PZ5 are adapt-
ed to be individually connected between D. C.
minus and ground, and when either is so con-
nected it provides a potentiometer across the
resistance PZ6. The negative end of potentiom-
eter PZ$ is permanently connected to D. C. minus
but the positive end of PZ5 is connected to ground
thru a circuit including wire 254 and contact
bmé of relay BM or E—W arterial switch Z69.
Hence if both switch Z89 and contact bmé are
open the potential of the grid of tube YT will be
biased negative to such a degree that said tube

.will not break down even though plate condenser

KY be charged to its maximum positive voltage.
Therefore with contact bmé and switch 7§89
open the stepping switch will remain at rest in
position 2 even after condenser KY has become
fully charged.

The above condition prevails if the system is
not set for normal reversion to the E—W lane
and there is no waliting E—W traffic. Under
these conditions the stepping switch remains in
position 2, its N—S rest position, and the go
signal continues to be displayed in said N—8&
lane until the next E—W t{raffic actuation occurs.

If normal reversion tp the E—W lane is de-
sired switch Z69 is closed which will make the
grid potential of tube YT less negative so that

the tube will “breakdown” and operate relay YR
causing the stepping switch to move from posi-
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tlon 2 to 8 as soon as condenser KY is suf-
ficiently charged, i. e., at the expiration of the
stepping switch position 2  minimum period. If
switch Z69 is not so0 closed the movement of the
stepping switch from position 2 to 38 will take
place at any time after the expiration of said
minimum period upon actuation of the W
detector Z52 which will de-energize relay BM by -
opening its holding circuit at contact fz{ of relay

FZ. The de-energization of ‘relay -BM .causes

contact bmbé to complete a circuit connecting po-
tentiometer PZ5 to ground thus making the grid
potential of tube YT much less negative so as
to cause the tube to “break-down” and relay YR
to operate, causing the stepping switch to move
from position 2 to 3. If an actuation of detector
Z52 takes place before the expiration of the rest
position minimum period said stepping SWitc

" movemeht will take place at the end of this

minimum period.
In stepping switch position 3 the N—S go sig-

" nal and the E—W stop:signal remain displayed .

25

30

and three timers, the normal vehicle interval
timer, the variable vehicle interval timer and the
maximum timer run concurrently. The first two

of these timers are subject to reset by N—S

detector actuations and the timing period of the
variable vehicle interval timer is in addition
shortened by waiting E—W {traffic in accordance
with the amount of such waiting ' E—W trafiic.
The maximum timer is not affected by traffic in

either lane and sets a maximum limit beyond

which N—S traffic cannot continue to hold the

| rlght of way against the cross lane,
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- to positive D. C. power.,
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The mormal vehicle interval timer - includes
relay YR, tube YT and cordenser KV. The grid
of tube YT is in stepping switch position 3 ton-
nected to potentiometer PZ6 thru position 3 of
bank SB5. The circuit from relay YR to wiper
W3 of bank SB3 has been traced. Thru this

bank, in position 3, condenser KV is connected to

relay YR by wires 231, 232, 233 and 234.
Condenser KV, whlle the stepping switch was
in positions | and 2, was being charged thru a
circuit including grounded power to condenser
KV, wires 234, 233, 232 and 230 to variable re-
sistance RZI11, wire 238 contact ard of relay AR
‘In stepping switch po-
sitions 1 and 2 condenser KV was also subject to
discharge by N—S detector actuations thru con-
tact e24 of relay EZ, wire 231, contact ar2 of
relay AR to ground. If, when the stepping
switch enters position 3. the traffic in the N—S
lane has cleared the 1ntersection condenser KV
will have had sufficient time since the last N—=S

detector actuation to become fully charged. In

stepping switch position 3 condenser KV is con-

nected to the plate of tube YT. Hence if.“tl}is |

condenser is fully charged when the stepping
switch moves into podition 3 tube YT will imme-
diately break down and operate relay YR to move
the stepping switch on into position 4 with no
appreciable stop in position 3. If on the other
hand N—S8S detector actuations have recently dis-
charged condenser XV the normal vehicle inter-

- val timer will continue its timing as long as the

stepping switch remains in position 3.

The variable vehicle interval timer includes
relay VVR, tube VVT, plate condenser KVV and,
in stepping switch position 3, grid condenser
KGNS. In stepping switch position 3 plate con-
denser KVV is charged thru a circuit from
grounded power to condenser K_V'V wire 263, 261,
222, 221, 220, variable resistance RZ4, wire 212 to
position 3 of bank SB4, wiper W4, wire 226, con-

wire 222.
- condenser KGNS thru the cireuit 1nc1ud1ng wire

/

- condenser_ KGNS is accomplished as follows
~all stepping switch positions condenser KBNS is
charged to a predetermined potential and then

15

tact dml to D. €. phis power. Wiper Wl is of

the non-bridging type to prevent interconnection
of charging circuits during stepping switch move-
ment. Contact dmi is included in. this circuit

to. prevent tube flashover during the stepping

switch movement as has been explained before.

- ‘Condenser KVV is subject to. dmcharge upon
actuatmn of N-—S detector Z5i thru the circuit
from grounded power to contant aré of Telay AR

.to contact e2d of relay EZ thru wire 240 which

t1es mto the condenser KVV charglng circuit at
- The grid of tube VVT is connected to

248  contact br5 . of relay BR and wire 246 to

econdenser KGNS, thence to ground. The charge
of condenser KGNS has in previous stepping

switch positions been made less negative by the
introduction . of increments of charge by con-
denser KBNS, one increment of charge being

~added for each actuation of E—W detector Z52,

S0 that the charge on condenser KGNS when the
stepping switch is in position 3 is in accordance

-with the amount of waiting E—W traffic.
. The ‘circuits which accomplish the above re- -

sults are as follows: In stepping switch positions
6 and 1 condenser KGNS is charged negatively
thru the circuit from grounded power to con-
denser KGNS, wires 246, 241, contact bm3y, vari-
able resistor RZ20, wire 255 to potentiometer
P26. The point at which wire 255 makes contact

with potentiometer PZ6 fixes the maximum nega- -
tive potential to which condenser KGNS can be

_Fharged by thi¥ circuit. The rate at which this
c}mrge takes place can be regulated by adjusting
resistance RZ20.

The introduction of increments of charge into

. 1In

discharged into condenser KGNS once for each
actuation of E—W detector Z52. 'This detector
operates relay FZ whose contacts f26 and f21 are
effective to accomplish the above as follows.
With contact f21 closed condenser KBNS is
charged to a predetermined voltage thru the
circuit including grounded power, condenser

tiometer PZ8$. The voltage to which condenser
KBNS is so charged is regulated by setting the
point at which wire 250 contacts potentiometer
PZ6. A vehicle actuation of E—W detector Z52
opens this charging circuit at contact fz1 and
connects condenser KBNS {0 condenser KGNS

thru the direct circuit including contact fz6.

The charge in condenser KBNS, which was
regulated to be less negative than that of con-
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KBNS, wire 248, contact f27 wire 250 to poten-
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denser KGNS, will therefore cause the voltage

on condenser KGNS to become less negative.
Hence, when the stepping switch reaches posi-
tion ‘3 the charge in condenser KGNS will be
in accordance with the total of all the incre-
ments introduced by condenser KBNS in re-
sponse to E—W ftraffic actuations and will be
substantially in accordance with the number of
such E—W actuations since the right of way last
left the E—W lane.

The fact that increments of charge are 1ntro-
duced into condenser KGNS in response to E—W
traflic actuations even during the E—W go signal
display period provides a means whereby those
E—W vehicles which, under heavy traffic con-
ditions, are stopped by loss of the right of way

~after having actuated the E—W detector make
their‘ presence felt in. decreasing the next N-—S
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variable vehicle interval timing by means which
will now be explained. -

Since condenser KGNB in stepping switch posi-
tion 3 acts as the grid condenser for tube VVT
of the variable vehicle interval timer it follows
that the time required for the plate condenser
KVV-to be charged to a voltage sufficient to cause
fube VVT to break down, 1. e., the variable ve-
hicle interval, will be decreased substantially in

accordance with the reduction of negative charge

in condenser KGNS hence substantially in ac-
cordance with the amount of waiting F—W

trafiic. :
"When. tube VVT does break down condenser
KVV will dicharge thru this tube and relay VVR

thus energizing the driving magnet rectifier thru

contact vvr2 and so move the stepping switch
on into position 4. At the same time, thru the
opening of contact vvrl and thru the opening
of contact dm2, which is opened by the opera-
tion of the driving magnet DM, both circuits
which have previously been traced to the right
side of the coil of relay AM are opened. There-
fore relay AM will be released to put in a return
right of way call. -

When the variable vehicle interval relay VVR
so acts to cause the stepping switch movement
into po-ition 4, it is obvious that its period had
been reduced by waiting cross traffic to less than
that of the normal vehicle interval timer. Hence
the right of way return call put in by relay VVR
is occasioned by the reduction of the variable
vehicle interval by cross traffic to “less than a
predetermined time”.

If N—S traffic is heavy and N--S detector ac-
tuations repeatedly reset the normal vehicle in-
terval timer and the variable vehicle interval
timer, the maximum timer will after a predeter-
m:ned time act to move the stepping switch into
position 4 and co transfer the right of way from
the N-—S lane. The maximum timer consists of
relay MXR, tube MXT and plate condenser
KMX, In stepping switch position 3 condenser

KMX is charged by a circuit from grounded pow-

er to condenser KMX, wire 268, thru variable
resistance RZ2 to position 3 of bank SB6 thence
thru wiper Wb to D. C. plus power. The tim-

ing of the maximum period can be regulated

by |
ol

GO

by varying resistance RZ2. When condenser
KMX reaches a predetermined voltage tube MXT
will break down and operate relay MXR by dis-
charging condenser KMX thru the circuit from
grounded power thru condenser KMX, wires 268,
268, coil of relay MXR, tube MXT, to ground.
The operation of relay MXR causes the step-
ping switch driving magnet rectifier to be ener-
gized thru contact mzr2 and so moves the step-
ping switch into position 4. At the same time,
thru the operation of contacts mzrl{ and dm?2
both circuits- previously traced to the right side

- of the coil of relay AM are opened. Relay AM
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is therefore de-energized to put in a N—S right
of way return call. The fact that the transfer
of the right of way was occasioned by the op-
eration of the maximum timer relay MXR rather
than by action of the normal vehicle interval
timer indicates that a N—S detector had been
actuated less than the operating period of the
normal vehicle interval timer, i. e., “less than
a predetermined time’”, previous to said trans-
fer of the right of way, which condition it will
be remembered is one under which a return right
of way call is put in by this apparatus.

The de-energization of relay AM causes the

return of the right of way to the N-—S lane by

2,188,780

moving the stéppitig switch out of the E—W rest

‘position 8. This is accomplished as follows.

When relay AM is de-energized back contact
am§ closes and connects the left terminal of po-
tentiometer PZ4 to grounded power. When the
stepping switch next reaches position ¢ this will
cause the grid potential of tube YT, which in
this stepping switch position is connected to po-

tentiometer PZ4 thru wire 288, wiper W§ and .
position § of bank SBS and wire 287, to become 10

less negative thereby permitting tube YT to be-
come conductive when its plate condenser KY

has been charged to a sufiicient voltage. Con-
denser KY will thereupon discharge thru relay
YR and o operate relay YR which will cause the
driving magnet to move the stepping switch on
into position 1. This operation was discussed in
connection with the operation of the equivalent
timing circuit when the stepping switch was in
the N—8 rest position 2. .

As the stepping switch moves from position 3
to 4 condenser KY is discharged thru driving
magnet contact dm3, condenser KVV is dis-
charged thru contact dm4 and condenser KMX
is discharged thru contact dm8 to prepare them
for timing their next intervals.

In stepping switch position 4 the N—S8 go sig-
nal is extinguished and the N—S8 amber signal

~1s ililuminated. ‘To accomplish this charige re-

lay BR is energized thru wiper W2 and position
4 of bank SB2. Contact bri of relay BR being
thereby closed light relay BLR is operated. which
extinguishes the N—S go signal Z45 by opening
contact birt and illuminates the N—S amber
signal Z46% by closure of contact bir2..

While the warning or stop signal is being dis-
Played in the N—S lane, stepping switch in po-
sition 4, 8§, 6, T or 8, relay AM, as previously ex-
piained, depends for its current on & holding cir-
culy which includes contact ezl of relay EZ.
Ll'nerefore thru the opening of contact ezi relay
AM wul be de-energized by a N—S vehicle actua-
tion occurrinig during the N—S warning or stop
signal display period. Relay AM will thereupon
Iunction to call the right of way to the N—S lane
In the manner previously explained.

The N—S amber or warning period, stepping
switch in position 4 is timed by relay YR, tube
YT and condenser KY which is connected to plate
circuit of tube YT thru relay YR and wiper W3
and position &4 of bank SBS3.

Condenser KY is charged during this peridd
thru a circuit from grounded power to condenser

KY, wires 258, 229 position 4 and wiper W3 of
bank SB3, wire 224, 223, variable resistance RZl,
wire 244, position 4 and wiper W4 of bank SBA,
wire 226, contact dmi to D. C. plus. The dura-
tion of the N—S amber period can be regulated
by adjusting resistance RZ1 to control the charg-
ing rate of condenser KY during this period.
The grid of tube YT is connected to potentiom-
eler PZ6. When condenser KY is charged to a
predetermined voltage tube YT will become con-
ductive and discharge the energy of condenser
KY thru relay YR thus operating the driving
magnet DM to move the stepping switech into
cition 5.
- Stepping switch positions 5, 6, 7T and 8 corre-
spond respectively to positions , 2, 3 and 4
except that the go signal or the amber signal is

being displayed to the E—W lane instead of the
N—S lane and the functions of the N—S and
E—W detectors are in general interchanged so

that E—W actuations tend to extend the timing
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periods while the N——S actuations tend to de-
crease them.

In stepping switch position 3 relay AR is un-

operated hence the N—S stop signal Z4T is il-
luminated thru contact. airi and the E—W go
signal Z48 is illumnated thru contacts biré4 and

alr3. The E—W stop signal Z50 is extingulshed
by the opening of contact alr2.

The E—W Iinitial interval, stepping switch in
position §, is timed by relay YR, tube YT and

condenser KIEW just as the N—sS initial interval
is timed by the same relay and tube co-operating

with condenser KINS. Condenser KIEW has been
prepared for timing the E—W initial interval in
accordance with the waiting E—W traffic by hav-
ing its initial charge, introduced during the last
E—W go signal period thru contact bmé and re-
sistance RZI(8, decreased during and subsequent
to this charging period by the removal of charge
increments by condenser KZ2 in response to

E--W actuations, just as condenser KINS was

prepared to time the N—S initial interval.

The removal of increments of charge from con-
denser KIEW by condenser KZ2 is accomplished
thru contacts f22 and 723 of relay FZ. During
the E—W initial interval condenser KIEW {s re-
charged thru the circuit from ground to con-
denser KIEW, wire 283, position § and wiper W3
of bank SB3, wires 224, 223, 210, variable resist-
ance RZI{0, wire 219, position 5§ and wiper W# of

bank SB4, wire 226 and contact dmi to D. C. plus -

power. - At the end of the E—W jnitial interval,
condenser KIEW having been recharged, tube YT
kecomes conducting and permits condenser KIEW
to discharge thru wire 283, position § and wiper
W3 of bank SB3, wires 224, 229, coil of relay YR
and tube YT to ground. Relay YR thereupon

operates and the stepping switch moves on into

position 6, the E—W rest position. |
When the stepping switch is. in positlon 6 relay

BM is operated. The circuits and functions of
this relay are similar to those of relay AM except

that they apply in general to the E—W lane in-

stead of the N-—S lane. It has an operating cir-

‘cuit from grounded power thru w:per Wi and po-

sition 6 of bank SBIi, wires 209, 208 cofl of relay
BM, wires 201, 216, 211, 221, contact dm2 to A. C.
plus power. When relay BM operates an addi-
tional source of A, C. plus. power thru a holding
circuit independent of contact dm2 is connected
to the left side of the coil of relay BM thru wire
281, 216, 218 contact bm2, wire 219 contact mzxri

‘and contact vvmit to A. C. plus power.

When relay BM operates an additional source

3 -of grounded power is connected to the right side
" of the coil of relay BM thru wire 208, contact bm{
These last

and fzf thence to grounded power.
two described additional circuits taken together
constitute a holding circuit similar to that pre-
viously described in connection with relay AM.
The conditions under which this holding circuit
will be broken to de-energize relay BM and so call

the right of way to the E—W lane are s milar to

those effective in the case of the corresponding
holding circuit associated with relay AM and will
be described in detail later. -

In stepping switch position 6, the E—W rest

- position, relay YR, tube YT and condenser KY

co-operate to time a minimum period at the ex-
piration of which the stepping switch can be
moved on into position T by normal reversion

. if N—S arterial switch Z68 is closed or by an
- actuation of N—S detector 281 just as it is moved

into position 4 if switch Z69 is closed or E—W
In stepping switch
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position § the timing circuit is substantially the
same as that effective In position 2 except that
condenser KY is charged thru variable resistance
RZI4 instead of variable resistance RZI3 and
that the grid of tube YT is connected to poten-
tiometer PZ4 instead of PZS thereby making the
movement of the stepping switch out of position

- 8 dependent upon N--8 arterial switch Z88 or

N—S traffic thru de-energization of relay AM
instead of E-—W .arterial switch Z69 or E—W
traffic de-energization of relay BM.

In stepping switch position 7, the BE—W traffic
t med position, the normal vehlcle interval timer,
the variable vehicle interval timer and the maxi-
mum timer, run concurrently just as they did in
the corresponding stepping switch position 3,
the N—S traffic timed position. The charging
circut for condenser KV of the normal vehicle
interval timer in stepping switch position 7T in-
cludes variable resistance RZ (8 instead of variable

- resistance RZIT which was in this eircuit in step-

ping switch position 3. Likewise in the variable
vehicle interval timer condenser KVV charging
circuit resistance RZ9 replaces the corresponding
resistance RZ4 and in the maximum timer con-
denser KMX charging circuit resistance RZ7 re-
places the corresponding resistance RZ2. The
substitution of these resistances permits the
timing of the corresponding N—S and E—W
intervals to be independently adjusted. |

In stepping switch position T condenser KGEW
is included in the grid circuit of variable vehicle

interval timer tube VVT in place of condenser

KGNS which was attached to the grid of tube
VVT in stepp:ng switch position 3. Grid con-
denser KGEW, while the stepping switch is in

thru the circuit from grounded power to con-
denser KGEW, wires 245, 244, contact amb,
variable resistance RZt9, wire 256 to potentiom—
eter resistance PZ6.

During and subsequent to the above charging
period the negative charge in condenser XGEW
is decreased by the withdrawal of an increment
of charge by condenser KBEW thru the opera-
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N~—S go positions 2 and 3, is charged negatively
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tion of contacts €26 and ez7 of relay EZ, at each
N—S detector actuation in order to decrease the

E-—W wvariable vehicle interval in accordance

‘with the amount of waiting N—S traffic just as
the N—& variable vehicle interval was decreased

in accordance with the amount of waiting E—-W
traflic thru the removal of negative charges from

condenser KGNS by condenser KBNS thru con-

tacts f26 and f21 which has been previously ex-

‘plained.

As the stepping switch leaves position 1, if this

‘movement is occasioned by variable vehicle in-

55

terval timer relay VVR or by maximum timer

relay MXR, relay BM will be deenergized to put

~in a call for the return of the right of way to

the E—W lane just as relay AM was de-ener-

- gized if either of these relays moved the stepping

switch from position 3 to 4, which has previously
been described. This de-energization of relay
BM will result from the removal of A. C. plus
power connections from its coil thru the open-
ing of its holding circuit at contact vvrl of relay
VVR or contact mxri of relay MXR and the
opening of its operating circult at contact dmz2,
both of which circuits have been traced from
A. C. plus power to the left side of the coil of
relay BM.

- If the stepping switch movement from position
1 to 8 is on the other hand occasioned by the
operation of the normal vehicle interval timer
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relay YR relay BM will not be de-energized and

hence no E—W return right of way call will ber

put in.
In those stepping switch poaltions in which the

warning signal or the stop signal is being dis-
played to the E—W lane that part of the relay

BM operating circuit including bank SB/{ is open

-at this bank and the previously described paral-

lel holding circuit including contact fz1 of relay
FZ and dbmi of relay BM becomes the sole supply
of current to the right side of the coil of relay
BM. The first E—W detector actuation during
the E—W stop or warning signal display period

‘'will open this holding circuit at contact 1z}

and de-energize relay BM thereby putting in a

call for the return of the right of way to the

E—W lane. 8Said return of the right of way
will be occasioned by back contact bm8 of relay

~ BM completing to grounded power the circuit of

Dotentiometer PZ5 thus when the stepping switch
next reaches the N—S rest position 2 making
less negative the potential of the grid of tube
YT so that tube YT will break down when its
plate condenser becomes sufficiently charged and
operate relay YR to carry the stepping switch out
of the sald N-—S rest position.

Stepping switch position 8 is the E—W amber
or warning period position. Relay BR is de-

- energized in this position thus de-energizing light

relay BLR also. Since relays AR and ALR are
also de-energized in this stepping switch posi-
tion the E-——W go signal Z48 will be extinguished
by the opening of contact bird and the E—W
amber signal Z48 will be illuminated thru the
closure of contact birs.

The duration of the - E—W amber period is

 timed by relay YR, tube YT and condenser KY

70

75

Just as the N—S amber period was timed by them

except that condenser charging resistance RZ8
replaces resistance RZI so that the timing of
the E—W and N—S amber periods can be inde-
pendently adjusted. When relay YR operates,
driving magnet DM moves the stepping switch
into position | at the same time discharging
condenser KY thru contact dm3 to prepare it
for timing subsequent intervals. This completes
the signal display cycle.

To summarize briefly, intervals are timed as
follows by the apparatus of the second embodi-
ment of my invention-shown in Figs. 5 and 6.

The N—S initial interval, stepping switch in.

position |, is timed by regular charging of con-
denser KINS which has previously been subject
to the removal of unit charges by N—S traffic
actuations. The replacement of these removed
charges times this period in accordance with
the amount of such waiting N—S traffic.

The E—W initial interval, stepping switch in
position 9, is timed similarly by condenser KIEW

from which unit charges have previously been

removed by E—W traffic.

The N-—S traffic timed right of way period,
stepping switch in position 3, is timed concur-
rently by three timers, the normal vehicle inter-
val timer, the variable vehicle Interval timer,
and the maximum timer.

The N—S normal vehicle interval is timed by
regular charging of condenser KV subject to
reset discharge by NS trafic actuations. This
condenser is being so charged and discharged

in stepping switch position 2, the N—S rest

position, so that the normal vehicle interval timer

will be effective to move the stepping switch

out of position 3 into position 4 thus transfer-
ring the right of way without delay if all N—S

2,183, 780 ’
traffic has cleared the intersection when the step-

ping switch moves into position 3.

The N—S variable vehicle interval is timed by
regular charging of condenser KVV which, in
stepping switch position 3, iIs subject to reset

discharge by N-—S trafic actuations. At the

same time the period of the variable vehicle in-
terval timer is governed by the charge in con-
denser KGNS which has been previously regulat-

ed in accordance with E—W traffic actuations.

The E—W traffic timed right of way period,
stepping switch in position 1, is similarly timed
by the same three timers. However in the varia-
ble vehicle interval timer condenser KGEW re-
places condenser KGNS so that the period of
the variable vehicle interval timer when timing
the E—W lane will be governed by waiting N—S8
trafiic. |

Figure 7 is a schematic diagram showing one

form of special traffic detector by means of
which preferred forms of traffic such as trolley
cars or fire apparatus can exert a multiple effect,
the equivalent of that produced by several or-
dinary trafic actuations, in order to practically
preempt the right of way by drastically reducing
the variable vehicle interval or to emphasize the

effect of such preferred tramc in lengthening the
‘initial interval.

The relay shown in Fig. 7 has a special type of
armature composed of a rigid member 294 and an
elastic member 297 to the free end of which is

‘affixed weight 299 which is made of electrically

conductive material such as copper in which eddy
currents will be induced as this weight moves
thru the magnetic field established by electro-
magnet 306. Member 294 of this armature is nor-
mally held against back-stop 295 by spring 308.

In which condition contacts 296 and 298 are both

open as shown.

Contact 292 is a special contact arranged to be
actuated only by preferred traffic. . In the case
where trolley cars are to be accorded such pref-
erential treatment 282 could be a contactor ar-
ranged to be operated by an approaching trolley
car, A special detector of the sound actuated
type responsive only to the shrill, high pitched
tone of a siren such as is commonly used on fire
apparatus and other emergency vehicles, sald
detector arranged to respond only when such a
siren is operated in its immediate vicinity or
more particularly directly into its sound receiver
could be provided and be arranged to close a con-
tact such as 292 when actuated by the siren of an
emergency vehicle approaching the intersection

in the lane wherein said sound detector is located.

Wires 301 and 200 lead to the ordinary detector

~circuit in the traffic lane in which the special de-
tector is located and are connected to this regular

detector circuit in such a way that the closure

of contact 296 or 298 produce the same effect as -

one actuation of said regular detector.

The operation of special contact 292 energizes
relay coil 293 which thereupon attracts armature
284, which will revolve around 304 and close con-
tact 296. In this position of armature 294 weight
299 will rest against stop 300. When special con-
tact 292 returns to its unoperated condition ar-
mature 294 will be released and will return to its
unoperated position in which contact 296 is open,
armature 294 being held against back stop 298%
by spring 305. Weight 299 will thereupon cause
elastic member 297 to vibrate back and forth thus
alternately closing and opening contact 298 s
predetermined number of times said number be-

Ing dependent upon the damping effect of the
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eddy currents lndueed in weight 299. The mag-

nitude of these eddy currents can be increased or

decreased by varying the strength of the mag-
netic fleld produced by electromagnet 308. Vari-

able resistance 387 is adjustable to regulate the

current supplied to electromagnet 308 by battery
308 and 30 regulate the magnitude of the mag-
netic fleld produced by electromagnet 308 in or-
der to control its damping effect on weight 298
and 50 fix the number of times that contact 298
will be opened and closed by an actuation of spe-
cial contact 282. From the above description it
can be seen that by actuating special contact 292

& vehicle of preferred classification will have the

same effect on the signal timing as a predeter-
mined number of ordinary vehicles in the lane
wherein the special contact is located.

The purpose of my invention is to provide
trafic controlled apparatus suitable for handling
either light or heavy trafic but especially de-

signed to handle with the utmost emciency very

heavy traffic flows.

The purpose outlined above is accomplished
by this apparatus through means whereby wait-
ing traffic, in accordance with its volume, exerts
increaslng pressure to force the transfer of the

right of way to itself and means whereby moving
traffic also is protected by providing a minimum

right of way period of proper length.

The apparatus further provides means whereby
certain preferred forms of traffic, the rapid move-
ment of which is essential in the interest of maxi-
mum efliciency, can exert more pressure to this
end than does ordinary traffic.

‘Means are also provided whereby emciently

moving traffic can hold its right of way and so

preclude unwarranted interruption thereof.

In apportioning the right of way time between
the two streets this apparatus balances the in-
creasing pressure exerted by accumulating wait-
ing traffic against the “holding power” of moving
traffic in order to bestow the right of way where
it will be most effectively useds |

A considerable degree of co—erdination among

adjacent intersections can be brought about with-
out the use of electrical interconnection by ad-

~ justing the apparatus at each intersection to em-

phasize the preemptory effect of a large group

of vehicles to seize the right of way thereby fa-

cilitating the passage of. such a group thru in-
tersection after intersection solely by virtue of
its power to preempt the right of way.

While in the above description the application
of my invention to one form of traffic control

system has been set forth and two embodiments
of my invention have been illustrated, it will be

obvious to those skilled in the art that the inven-

 tion may take many forms and may be applied

to many types of traffic .control systems, and it
is not intended to limit my invention to the par-

ticular embodiments illustrated. It will be appre-
ciated that numerous changes in construction

and rearrangement of parts with respect to the
construction of the timer, of the time adjust-

ment means, of the traffic responsive means, and

in the mode of installation and point of appli-
- cation of these several means might be resorted .
to without departing from the spirit of the inven--
tion as defined by the claims.

I claim:

1. In a traffic control system for use at the
intersection of two lanes including “stop” and
“go’’ signals adapted to be displayed to the traffic

thereon, vehicle actuated means in both lanes,.
. means for accord.tng right-of-wa.y alternately to

19
the two lanes including means for timing the

_d:lspll.y period of a “go” signal to one lane and

p” signal to the other lane and means in-

'cluded in said timing means for extending the
display period of the “go” signal in said one lane

by & small increment of time in response to each
actuation of the vehicle actuated means in said
one lane during the display of the “go” signal

~ therein and means included in said timing means

for ]decreaslng the amount of such increment of

extension of said “go” signal dlsplsy period, in
. response to actuation of the vehicle actuated

means in said other lane while the “stop” signal
is being displayed therein.
2. In a trafic control system for interfering

10

1t

traffic lanes having a right of way signal and a

timing mechanism adapted to operate said signal

to accord right of way successively to said lanes,

means responsive to a single actuation by traffic

in one lane while right of way is accorded to said
one lane to prolong such right of way for a time

period, and means responsive to trafiic in a second

lane while right of way is so accorded to said one

lane to reduce sald time period by an increasing
amount in accordance with increasing amount of
trafic on said second lane.

3. In a traffic_control system for interfering
trafic lJanes having a right of way signal and a
timing mechanism adapted to operate said signal
to accord right of way successively to said lanes,
means responsive to.passage of each element of
traffic in one lane while right of way is accorded
to said one lane to prolong such right of way for
& time period from each such passage, and means
responsive to trafic in a second lane to reduce

said time period by an increasing amount in ac-
cordance with increasing amount of traffic on said

second lane while right of way is 50 accorded to
said one lane,

4. In a8 traffic control system for interfering
traffic lanes having a right of way signal and a

. mechanism adapted to operate said signal to
accord right of way successively to the lanes, tim-

ing means forming a part of said mechanism and
operating when right of way is accorded to said

one lane to start timing a period and to cause

termination of such accord of right of way at the
end of its time period, means responsive to pas-

sage of a plurality of successive vehicles within.

predetermined time spacing of each other less
than said time period in said one lane to re-
peatedly reset said timing means to restart its
timing and thus to cause successive prolongation
of right of way by such time period in said one
lane, and means responsive to traffic in a second
lane to reduce said time period whereby termina-
tion of right of way in said one lane will occur
at a smaller time spacing of vehicles.

9..In a traffic control system for interfering
traflic lanes having a right of way signal and a
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mechanism adapted to operate said sighal to

accord right of way successively to the lanes,

timing means forming a part of said mechanism:
and operating when right of way is accorded to

said one lane to cause termination of such accord

of right of way at the end of its time period,
means responsive to passage of a plurality of suce

cessive vehicles within predetermined time spac-

- ing of each other iess than said time period in

said one lane to repeatedly reset said timing
means to cause successive prolongation of right

of way by such time period in said one lane, a
maximum timing means forming a part of said
“mechanism and operating to provide a maximum

limit to such prolonga.tion of right ot way, and
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means responsive to traffic in a second lane to
reduce said time period whereby termination of
right of way in sald one lane will occur at a
smaller time spacing of vchicles prior to such

5 maximum limit. S
6. In a traffic control system for interfering
traflic lanes having a right of way signal and a

mechanism adapted to operate said signal to
-accord right of way successively to the lanes, tim-

10 Ing means forming a part of said mechanism and
operating wheén right of way is accorded to one
lane to cause termination of such accord of right

- of way at the end of its time period, means re-
spons've to passage of a plurality of successive

15 vehicles within predetermined time spacing of
each other less than said time period in said one
lane to repeatedly reset sald timing means to
cause successjve prolongation of right of way by
such time period in said one lane, a maximum

:20 - timing means forming a part of said mechanism
and operating to provide a maximum lmit to
such prolongation of right of way, and means
responsive to vehicles in a second lane to reduce
sald time period progressively as the number of

25 vehicles increases in said second lane.

7. In a traffic control system for interfering

- traffic lanes having a right of way signal and
a8 mechanism adapted to operate said signal to
accord right of way successively to the lanes,

30 timing means forming a part of said mechanism
and operating when right of way is accorded to
said one lane to cause termination of such accord

-of right of way at the end of its time period and
to transfer right of way to a second lane at such

35 termination when said mechanism is potential-
ized for such transfer, means responsive to pas-
sage of a plurality of successive vehicles within
predetermined time spacing of each other less
than said time period in sald one lane to repeat-

: 40 -edly reset said timing means to cause prolonga-
tion of right of way in said one lane, a maximum
timing means forming a part of said mechanism
and operating to provide a maximum limit to
such prolongation of right of way, and means re-

45 sponsive to vehicles arriving in second lane while
right of way is accorded to said one lane and in-
terrupted in said second lane to potentialize said
mechanism for transfer of right of way to said
second lane and to reduce progressively sald time

50 period so much as to cause termination of right

- of way in said one lane and transfer of right of
way to said second lane substantially immediate-
ly upon the arrival of a predetermined number of
vehicles in said second lane. |

55 8. In a traffic control system for interfering

traffic lanes having a right of way signal and a

mechanism adapted to operate said signal to ac-
cord right of way successively to the lanes in
-Tesponse to actuation by traffic In the respective
60 lanes, timing means forming a part of said mech-
anism and operating when right of way is ac-
corded to said one lane to cause termination of
such accord of right of way at the end of its
time period, means responsive to passages of a

‘65 plurality of successive vehicles within predeter-
mined time spacing of each other less than said
time period in said one lane to repeatedly reset
sajd timing means to cause successive prolonga-

tion of right of way by such time period in said

70 one lane, a maximum timing means forming a
part of sald mechanism and operating to provide
a maximum limit to such prolongation of right
of way, and means responsive to traffic in a sec-
ond lane to reduce said time period whereby ter-
75 mination of right of way in said one lane will oc-

2,183,780

cur at a smaller time spacing of vehicles and
means to actuate said mechanism to assure ac-
cord of right of way subsequently to said one
lane after a period of right of way on said sec-
ond lane, independently of subsequent traflic ac- 5
tuation of the traffic responsive means of said
one lane, in the event that right of way is ter-

minated in said one lane with said time period
reduced below a certain value.

9. In a traffic control system for use at the in- 10"
tersection of two lanes including “stop” and ‘“go”
signals adapted to be displayed to the trafc
thereon, vehicle actuated means in both lanes,
means for according the right of way alternately |
to the two lanes including means for timing the 15
display period of a “go” signal to one lane and
a “stop” signal to the other lane and means
included in sald timing means for extending the
display period of the “go” signal in said one
lane by a small increment of time in response :20
to actuation of the vehicle actuated means in
said one lane during the display of the “go” sig-
nal therein and means included in said timing
means for decreasing the amount of such in-
crement of extension of said “go” signal display 25
period .in response to actuation of the vehicle
actuated means in said other lane while the stop
signal is being displayed in the latter lane, said
decrease in the amount of the “go” signal dis-
play period extension being substantially in ac- .80
cordance with the number of such actuations of
the vehicle actuated means in the said other lane

during the “stop” signal display period in said
other lane.

10, In & traffic control system for use at the
intersection of two lanes including “stop” and
“g0”" signals adapted to be displayed to the traffic
thereon, vehicle actuated means in both lanes,
means for according the right of way alternately
to the two lanes including means for timing the- 40
display period of a “go” signal to one lane and
8 ‘“stop” signal to the other lane and means in-
cluded in said timing means for extending the
display period of the “go” signal in said one lane
by & small increment of time in response to ac- +45
tuation of the vehicle actuated means in said
one lane during the display of the “go” signal
therein and means included in said timing means
for decreasing the amount of such increment of

~extension of sald ‘“go” signal display period 50

in response to actuation of the vehicle actuated
means in sald other lane substantially in accord-
ance with the amount of traffic which has gctu-
ated the vehicle actuated means shortly prior to
the display of the “stop” signal in said other lane -
and which was subsequently stopped by the dis-
play of said “stop” signal in said other lane.

11. In a {raffic control system for interfering

traflic lanes having a right of way signal and a,

mechanism adapted to operate said signal to ac-:go
cord right of way successively to the lanes, tim-
ing means forming a part of said mechanism and
operating when right of way is accorded to said
one lane to cause termination of such accord of
right of way at the end of its time period, means - 85

responsive to passage of a plurality of successive
vehicles within predetermined time spacing of

-each other less than said time period in said one

lane to repeatedly reset said timing means to
cause successive prolongation of right of way by+70
such time period in said one lane, 4 maximum
timing means forming a part of said mechanism
and operating to provide a maximum limit to
such prolongation of right of way, and means re-

sponsive to vehicles in a second lane fo. reduce.7s
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said time period progressively as the number of
vehicles increases in said second lane and means
responsive solely to a single vehicle to which pref-
erence is desired to be given in the second lane
to produce the effect of a plurality of vehicles
in said lane in reducing said time period in sald
one lane,

12. In a traffic control system for use at the
intersection of two lanes including “stop” and
“oro’” signals adapted to be displayed to the traflic
thereon, vehicle actuated means in both lanes,
means for timing the display period of said sig-
nals including a relay with two opposing coils
said relay being operative by differential current
energization of said coils to a predetermined ex-
tent to terminate said period and means in said
timing means and including a three element ther-
mionic tube having an anode-cathode circuit
connected through said first coil and a grid for
controlling the current in said anode-cathode
circuit, and means connected with said grid in
said display period for progressively increasing
the current for energizing said first coil and

- operative to extend the display of the “go” signal

in one lane for a time period in response to th_e
vehicle actuated means in said lane during the

- display of the “go” signal therein, and means

30

in said timing means including a second three

element thermionic tube having an anode-cath-

ode circuit connected through the other said coil
and a grid for controlling the current in said
anode-cathode circuit, and means connected with
said grid in said display period for progressive-
Iy decreasing the current for energizing the other
said coil in opposition to said first coil to decrease

such extension of the time period in response to

the vehicle actuated means in the said other lane

in which the “stop” signal is being displayed..

13. In a traffic control system for use at the
intersection of two lanes including *“stop” and
“go’” signals adapted to be displayed to the traf-
fic thereon, vehicle actuated means in both lanes,
means for timing the display period of a ‘“go”
signal to one lane while a “stop” signal is dis-
played to the other lane and including a gas dis-
charge tube having an anode and a cathode with
a biased grid for controlling the voltage at which
conduction takes place between the cathode and
anode, a condenser connected to regulate the po-
tential difference between the sald anode and

cathode and means for varying the voltage of

said condenser from an initial to a final value

. above such conduction voltage, means employing

such conduction between said anode and cathode
to cause the said “go” signal to cease to be dis-
played in said one lane when the said condenser
reaches said final voltage, means responsive to
the traffic actuatable means in the said one lane

to vary the voltage on the said condenser toward

its initial value and so cause the said “go” signal
to continue to be displayed in said one lane for
a time period and means responsive to the traffic
actuatable means in the other lane to vary the
sald grid bias to deterinine the said time period
during which said “go” signal contmues to he
displayed in said one lane.

14. In a traffic control system for the inter-
section of interfering traffic lanes having a right
of way control signal, traffic actuatable means
in the lanes, control mechanism for governing
the signal to accord right of way to one lane and
the other alternately, timing means to time a
period of right of way display to one lane in re-
sponse to actuation of the traffic actuatable
means in said one lane and to terminate the

21
period by operating the control mechanism at
the end of the period so timed, said timing

means inciuding a condenser, means for charg-

ing the condenser from an initial charge at a slow
rate, and means responsive to a predetermined
charge on saild condenser for terminating the
time period, and means associated with the tim-
ing means and responsive to actuations of said
traffic actuatable means during the last prior
right of way period on said other lane to prede-
termine the length of said time period by deter-
mining said initial charge at the commencement
of said period.

15. In a traflic control system for the inter-
section of interfering traffic lanes having a right-
of-way control signal, traffic actuatable means

in the lanes, control mechanism. for governing

the signal to accord right of way to one lane
and the cther alternately, timing means to time

~ & period of right of way display to one lane in

response to actuation of the traffic actuatable

means in said one lane and to ferminate the

period by operating the control mechanism at
the end of the period so timed, said timing means
including a condenser, means for charging the
condenser from an initial charge at a slow rate,
and means responsive to a predetermined charge
on said condenser for terminating the time
period, means for providing sald condenser nor-
mally during the last prior right-of-way period
on said one lane with a high value of charge for

- said initial charge, and further means responsive
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to actuations of said traffic actuatable means

during the last prior right of way periods on
sald lane and on said other lane for reducing
sald charge to determine said initial charge and
thus determine the. length of said time period
substantially in accordance with such actuations.

16. In a traffic control system for use at the

intersection of two lanes including “stop” and
“go” signals adapted to be displayed alternately

to the traffic thereon, vehicle actuated means
in one. of said lanes, eyclic switching means hav-
ing a plurality of operating positions through
which it is operable means for changing the dis-
play of said signals, timing means to measure a
time period while one of said signals is displayed
and to operate said changing means at the end
of said time period, said timing means including
a condenser, means to vary the voltage thereon
progressively from an initial value toward a

ate said cyclic switching means from one posi-
tion to another, and means responsive to actus-

35

~ different final value during the said time period
- to determine said period and means included in

- said timing means and operative when said con-
denser voltage reaches said final value to oper-

95

tion of the vehicle actuated means prior to dis- -

play of sald one signal to control said initial

voltage value on said condenser when said one

signal is displayed. |
17. In a traffic control system for two interfer-

- ing traffic lanes including a right of way signal

60

therefor and means for operating said signal to

change right of way alternately between the
lanes, an electron discharge tube having an
anode, cathode and grid, timing means including
the anode and cathode of said tube and acting
to vary the anode-cathode current over a time
period and to operate sald signal operating means
when the anode-cathode current is of a prede-
termined value, and means actuated by trafiic
in one of the lanes for varying the grid potential
for controlling said current whereby the time
period between signal changes will be controlled.
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18. In a traffic control system for use at the
intersection of two lanes including “stop” and
“go” signals adapted to be displayed to the traffic
thereon, vehicle actuated means in both lanes,
means for timing the display of a “go” signal to
one lane while & “stop” signal is displayed to the
other lane and including a relay having two colils,
the first coil for operating the relay when suffi-
clently energized to terminate said display and
the second coil energized for opposing the first
to require greater energization to operate said
relay, means for progressively increasing ener-
gization of said first coil during said signal dis-
play to time the period of display, means cooper-
able with said first coil by decreasing substantial-
ly such energization of said first coil and restart-
ing such progressive increase of energization to
extend the display of the “go’’ signal in said one
lane in response to actuation of the vehicle ac-
tuated means in said one lane during the dis-
play of the “go” signal therein, and means co-
operable with said second coil by decreasing en-
ergization of the latter to decrease its opposition

- to the first coil and thus to decrease the amount

of such extension., |

19. In a traffic control system for use at the
intersection of two lanes including “stop” and
“g0” signals adapted to be displayed to the trafiic

-thereon, vehicle actuated means in both lanes,

means for timing the display of a “go” signal to
one lane while a “stop” signal is displayed to
the other lane including a relay having two coils,
the first coil for operating the relay when sufii-

- - clently energized to terminate said display and

the second coil energized for opposing energiza-
tion of the relay by the first coil, means for
progressively increasing energization of said first
coil during said signal display to time the period
of said signal display, means cooperable with said
first coll by decreasing substantially such ener-
gization of said first coil and restarting such
progressive increase of energization to extend
the digplay of the “go” signal in one lane in re-
sponse to actuation of the vehicle actuated means
in said one lane during such display of the “go”
signal therein, and means cooperable with said
second coil to decrease energization of the latter
to decrease the amount of such extension in

response to actuation of the vehicle actuated

means in the lane in which the “stop” signal
is being displayed. | |

20. In a traffic control system for interfering
traffic lanes having a right of way signal and
a mechanism adapted to operate said signal to

-accord right of way successively to the lanes,

timing means forming a part of said mechanism
and operating when right of way is accorded to
sald one lane to cause termination of such ac-
cord of right of way at the end of its time
period, means responsive to passage of a plu-
rality of successive vehicles within predetermined
time spacing of each other less than said time
period in said one lane to repeatedly reset said
timing means to cause successive prolongation
of right of way by such time period in said one
lane, a maximum timing means forming a part
of said mechanism and operating to provide a
maximum limit to such prolongation of right of
way, and means responsive to vehicles in a sec-
ond lane to reduce said time period progressive-
ly at a rapid rate as the number of vehicles in-

creases in said second lane so as to cause imme-

~ diate termination of right of way in said one

75

lane and transfer to said second lane upon actu-
ation by a predetermined number of such ve-
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hicles as said time period will be reduced below
the time spacing of vehicles in said one lane,
and means responsive solely to a single vehicle
to which preference is desired to be given in the
second lane to produce the effect of such prede-
termined number of velicles in said second lane

to cause substantially immediate transfer of

right of way to said second lane.
21. In a traflic control system for at least two
interfering traffic lanes having signals indicating

when traffic is to “go” and “stop” respectively in

the respective lanes and means actuated by traffic
In the respective lanes and a time controlled
mechanism for operating said signals to display
the “go’” signal alternately to the respective
lanes for time periods variable in accordance with
actuation of said means by traffic on the respec-
live lanes, a signal switching device forming a
part of said mechanism having a plurality of posi-
tions through which it is adapted to be operated
cyclically to so operate sald signals and including
at least one position for displaying a “go” signal
to one lane and a “stop” signal to the other lane
and at least one other position for displaying a
"go” signal to said other lane and a “stop” signal
to the first lane, a timing device forming a part

- of said mechanism for determining the time said

mechanism is in said one position before it is
operated to said other position, said timing device
comprising a condenser, means for varying the
charge on said condenser progressively from an
initial value to a different final value, means re-
sponsive to such final value of charge on said con-
denser to operate said switching device to shift

the latter from said one position to sald other

position, means associated with said switching
device for connecting the traffic actuated means
for said one lane to said condenser in said one
position to vary the charge toward sald initial
value from any value between said initial and
final values in response to actuation by traffic in

sald one lane, and further means associated with

the switching device for connecting the traffic
actuated means for the other lane to said charge
responsive means in said one position of said
switching device to vary the value of charge to
which it is responsive from such final value to-
ward such initial value in response to actuation
by traffic in said other lane. |

22. In a traffic control system for at least two
interfering traffic lanes having signals indicating
when traffic is to go and stop respectively in
the respective lanes and a time controlled mecha-
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nism for operating said signals to display the

“g0” signal alternately to the respective lanes for
time periods variable in accordance with actua-

- tion by traflic on the respective lanes, a signal
‘switching device forming a part of said mecha-
nism and having a plurality of positions through

which it is adapted to be operated cyclically to so

operate said signals and including at least one

position for displaying a “go” signal to one lane

and a “stop” signal to the other lane, and at least
one other position for displaying a “go” signal to
sald other lane and a “stop” signal to the first
lane, a timing device forming a part of said
mechanism for determining the time said
mechenism is in said bne position before it is
operated to said other position, said timing de-
vice comprising a condenser, a charging circuit
for said condenser including .a high resistance, a
thermionic vacuum tube having an anode, a cath-
ode and & grid and in which the current between
anode and cathode varies in accordance with the
grid voltage in relation to the cathode, a relay
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having an operating coil and a bucking coil, a
circuit connecting said condenser hetween the

- grid and cathode of said tube so as to cause the

anode-cathode current to increase with increase
In charge on said condenser, a circuit including
said operating coil and the anode and cathode of

_.sald tube, a discharge circuit for said condenser

Including connection by means of said switching
device to said traffic actuated means for said one
lane to complete said discharge circuit momen-
tarily to discharge said condenser by traffic ac-
tuation in said one position of said switching de-
vice, a second thermionic tube similar to the first,
a circuit including said bucking coil and the

anode and cathode of said second tube, a control"

circuit for the grid of said second tube including

- a second condenser and connected by means of

said switching device to the traffic actuated means

for the other lane to control the charge on the

said second condenser in accordance with traffic
actuation on said other lane in said one position
of said switching device to reduce the voltage of
the grid with relation to the cathode in said sec-
ond tube, so as to reduce the anode-cathode cur-
rent of said second tube, and means operated by
sald relay to operate said switching device from
said one position to said other position.

23. A traffic control system for interfering traf-
fic lanes having circuits including signals to in-
dicate right of way to the respective lanes, a
switching device having a plurality of contacts
including contacts in said signal circuits and hav-
ing a plurality of positions through which it is
adapted to be operated to operate said contacts to
switch alternsately between the right of way signal

circuits for the respective lanes with at least one
position for energizing the right of way signal
circuit for one lane and one other position for
energizing the right of way signal circuit for the
other lane, traffic actuated switch means for the
respective lanes, an electric condenser, a charging
circult for said condenser including a high re-
sistance and one of said contacts closed in said
one position, a discharge circuit for said con-
denser including a low resistance and one of said
contacts closed in said one position and also in-
cluding the traffic actuated switch means for said
one lane to discharge said condenser momentarily

23
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by traffic actuation in said one lane in said one -

position, a gas discharge tube having an anode
and cathode and control grid in which the nega-
tive bias of the grid with respect to the cathode
controls the threshold conduction voltage for
current between anode and cathode, a second dis-
charge circuit for said condenser including a re-
lay and the anode and cathode of said tube, a
second condenser, a circuit including one of said

contacts closed in said one position to connect

said second condenser to said grid to determine
such bias and conduction voltage, means includ-
ing a circuit closed in at least said one position for
connecting said second condenser and the traffic
actuated switch means for the other lane to vary
the charge on said second condenser so as to re-
duce the grid bias of said tube and the threshold
conduction voltage in response to traffic actua-

~ tion on said other lane, and means operated by

sald relay for operating said switching device
from sald one position to said other position.
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