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The present invention relates to the regulation
of traffic' at road intersections and is especially
applicable to what may be termed.isolated - sec-
tions, by which is meant intersections where traf-

5 fic is controlled without regard to neighboring
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or adjacent intersections, although the inven-

tion is not limited thereto necessarily.: By the.

term “road”, I mean any intersecting highways,
and intend’ to -include by that term streets or
other roadways.

At the present time it is the practlce to- prov1de
at an intersection suitable stop and go signals
for traffic in each direction -and to operate such
signals on a definite time cycle, the total time
cycle being split in accordance with the amount
of traffic on each road. With such a signalling

arrangement, while traffic is proceeding in each.

direction on one road traffic is lined up in each
direction on the other road, and when the signals
change the traffic which is lined up then proceeds
to cross the intersection, This arrangement has
the drawback that when the signals change the
traffic lined up waiting for the signals to change
is standing still, and after the signals change it
must- start up from rest, one car after another.
Due to this time .is lost owing to the delay in
starting, and to.the speed through the intersec-
tion being slow. Asa result, delay is occasioned
at the intersection and, at times of heavy traf-
fic, the intersection is not used to capacity.

The object of my invention is to provide an
improved method of and means for regulating
traffic, whereby delay at an intersection due to
cars having to get under headway is avoided and
whereby the cars are enabled to pass through the
intersection at a higher rate of speed than hereto—
fore.

According to my mventlon I prowde the usual
timed signals at the intersection for controlling
passage of traffic through the intersection, and

in addifion thereto I provide what I term out-

post signals spaced in-advance of the .intersec-
tion signals and synchronized therewith in a man-
ner such that they. serve as a primary traffic
controlling means, servmg to form the traffic into
groups and get the groups under way for passage
through the intersection when the signals at the
intersection change.

For a consideration of What I believe to be novel

< and my invention, attention is called to the fol-

55

lowing spemﬁca’mon and to the clalms appﬂnded
thereto.

In the drawing, Fig. lisa dlagrammatlc view
of a system embodying my invention, and Fig. 2

(CL 177—337)

is a diagram illustrating one timing - arrange-

ment. ]

Referring to the drawing, | indicates a road
intersection comprising cross roads 2 and 3, For
convenience of description, the road 2 may be con-
sidered as running north and south as indicated
by the letters N and S, and the road 3 may be

‘considered as running east and west as indicated

by the letiers E and W. At the intersection, 4
indicates the signals controlling east-bound traf-
fic, 5 indicates the signals controlling west-bound
trafiic, 6 indicates the signals controlling north-
bound traffic, and 7T indicates the signals con-
trolling south-bound traffic. In the present in-
stance, conventional signals are indicated, each
comprising a green sighal for indicating go, a
red signal for indicating stop, and an amber sig-
nal for indicating change, the respective signals
being designated in each instance by the letters
G, R and A. 'These sighals are controlled by a
suitable timer or circuit controller 8 -driven by
a2 motor 9. The circuit controller is indicated di-
agrammadtically only, being shown by way of ex-
ample. The motor 9 may be any suitable type
of constant speed motor such as a synchronous

-motor, and the circuit-coniroller may comprise

suitable disks having insulating and conducting
segments with which brushes contact. In actual
practice, I may. utilize for example a circuit con-
troller such as that shown in my Patent No. 1,856,-
832, granted May 3, 1932. 18 indicates a source
of electrical energy for operating the signal lights.
The groups of signal lights 4 and 5 are connected
in multiple to the group of circuit controller disks

i, and the groups of signal lights 6 and T are con-

nected 'in multiple to the group of circuit con-
troller disks 12, The contact elements of all these
disks are connected to one side of the line by the
conductor 13; The conductor 14, disks 15 and
{6, and conductor {7 indicate the common return
for all the signal lights. As is well understood, in
actual practice the circuit controller is adjustable
s0 as to give the desired timing and sequence of
the signals. The construction so far described
may be taken as typical of any suitable signalling
arrangement for controlling traffic at an inter-
section.

In advance of each of the groups of s1gna,1s 4;
5, 6.and T as regards the direction of traffic, I
provide groups of outpost signals 18, 19, 20.and 21,
each of which may comprise a green, red. and
amber signal, similar to the signals at the inter-
section. Each group of outpost signals is con-
nected preferably to a separate group of contact
disks in the circuit controller so that each may

<t

10

15

20

25

30

35

40

45

50

85



(3

10

40

60

65

2

be timed independently of the other. In the
present instance, the group of signals i8 is con-
nected to the circuit controller disks 22, the group
of signals 19 is connected to the circuit controlier
disks 23, the group of signals 29 is connected to
the circuit confroller disks 24, and the group of
signals 21 is connected to the circuit controller
disks 25.

In the operation of the system, the outpost
signals are timed with respect to the signals at
the intersection so that at a predetermined time
prior to a change from stop to go of an intersec-
tion signal, the corresponding - outpost signal
changes from stop to go, 50 as to give the traffic
accumulated at the outpost signal an opportunity
to start up, get under way and reach the inter-
section at the time the signal at the intersection
changes from stop to go.

stop to go, the traffic is at the intersection ready
to pass through it, but instead of being stationary
it is already under way so there is no delay in its
passing through the mtersectmn when the signal
changes.

The operation cf the impreved system will be
understood best by a specific example, which
example is given by way of illustraticn and not by
way of limitation.

Assuming that the traffic on the cross roads
is about the same on each rcad, the intersection
signals may be set to apportion the time equally
between the two roads. For example, the sig-
nals at the intersection may be placed on a
thirty-second time cycle, {5 seconds being appor-
tioned to the stop and go signals for each road.
The caution signal may be arranged to overlap
both the stop and go signals by a suitable amount,
for example, two seconds, or it may be arranged
to precede the stop and go signals. The outpost
signals are located a distance in advance of the
intersection signals which may vary in accord-
ance with the character of the road and the par-
ticular traffic condifions at the intersection.
Assuming that the character of the road is the
same in each instance, the outpost signals may be
located each the same distance from the inter-
section. In one instance, I have found a distance
of 400 feet back from the intersection to be suit-
able for the outpost signals. The signals at the
outposts operate on a cycle of the same length
as the intersection signals. However, the divi-
sion of the time between the stop and go signals
is made different, the time of the go signals being
lengthened and the time of the stop signals being
shortened. Also, it is preferable to utilize a
longer. caution signal and to have the caution
precede the go and the stop rather than for them
to.overlap. For example, the 30-second cycle
for the outpost signals may be split on a cycle
comprising 17 seconds go, 4 seconds caution, 5
seconds stop and 4 seconds caution. The ar-
rangement is such that an outpost signal changes
to go a length of time in advance of the change to
go of the corresponding signal at the intersection
sufficient to give a car at the outpost signal time
to start up and by driving at a predetermined
rate reach the intersection at the time the signal
at the intersection changes from stop to go.
Assuming that approximately 22 miles per hour
is the desired speed at the crossing, then the sig-
nal at the outpost may be arranged to indicate
go a matter of some 13 seconds prior to the time
for the change of the intersection signal to go,
the 13 seconds giving a vehicle time to start up
and travel the distance between the ocutpost sig-

‘By this arrangement,
when the signal at the intersection changes from-
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nal and the intersection, so as to reach the inter-
section at the time the signal at the intersection
changes to go.. With a number of vehicles stand-~
ing at an outpost signal, the successive vehicles
will start up and all will have an opportunity
to get under way. Vehicles approaching the
outpost at a time when the signal at the outpost
is already go, and seeing other vehicles ahead
approaching or going through the intersection
will not stop at the cutpost but will increase in
speed so as to catch up with the other vehicles
and go through the intersection with them.
Under these circumstances, a vehicle travels the
distance between the outpost signal and the infer-
section in a time less than that of the preceding
vehicles. By this means it will be seen that
while both the intersection and outpost signals
indicate go, traffic is enabled to approach the
intersection at a higher rate of speed than would
be the case otherwise, thereby enabling more
traffic to be put through the intersection during
the alioted périod.

At a predetermined time before the mtersection

signal changes from go to stop, the outpost sig-

nal changes from go to caution and then to stop,
thereby stopping traffic at the outpost signal even
though the intersection signal still indicates go.
This timing is arranged so that all vehicles which
have passed the outpost signal will have time-to
get through the intersection before the change

‘at the intersection from go to stop. As a result,

no vehicles will be stopped at the intersection
when the signal at the intersection changes from
g0 to stop. However, vehicles may be already
accumulating at the outpost signal.

Fig. 2 is a circle diagram illustrating one tim-
ing arrangement by way of example, the circle 30
indicating the time cycle of an intersection signal
and the circle 31 indicating the time cycle of the
cooperating outpost signal. In the diagram, the
heavy line indicates red or stop signal. the light
line indicates go or green signal, and the dotted
line indicates caution or amber signal. These
are designated by the letters R, G and A, and the
exponents indicate number of seconds. The
travel of the cycle is in the direction indicated
by the arrow. The total time cycle indicated is
30 seconds. At the intersection signal the time
is divided into fifteen seconds red and fifteen
seconds green with a two second overlap of the
amber preceding each change to red and to green.
At the outpost the time is divided into seventeen
seconds green and.five seconds red, there being
four seconds amber preceding the change to red
and four seconds amber preceding the change to
green. In this case the amber does not overlap
the green and the red, although the arrangement
may be such that it does overlap if found desir-
able. The green signal at the outpost comes on
at the point 32 which is thirteen seconds in ad-
vance of the point 33 at which the infersection
signal changes from red to green. Both signals
are then green up to the point represented by the
line 34, after which the outpost signal turns to
amber and then to red to indicate stop for ap-
proaching vehicles. From the point 24 to the
point 35 at which the caution signal appears at
the intersection is a period of nine seconds dur-

ing which cars which have passed the outpost }i

signal before its change. to amber may proceed
through the intersection, the last cars clearing
the intersection during the two seconds of cau-
tion, if necessary.

Assuming in the example of Flg 2 that a car
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‘is stopped at ah outpost signal when the outpost

signal is red. The driver first sees the signal
change from red to amber ahd prepares to start,

and when the sighal changes to green at the point.

indicated 32, the driver then starts toward the
intersection. -The signal at the intersection is
red; but the driver knowns that by proceeding at
the prescribed speed it will'.change to green at the
time he reaches the intersection. He drives ac~
cordingly, and goes through the intersection on
the green. The outpost signal is now green for
seventeen seconds and all cars approaching con~
tinue past it and through the intersection. A
driver passing the outpost signal just as it changes
from green to amber knows that he has approxi-
mately eleven seconds to run through the inter-
section and accordingly he increases his speed
somewhat so as to get past the intersection hefore
the signal at the intersection changes to red.

I find it advantageous to use the longer amber
signals at the outposts because it gives a driver a
longer period during which to anticipate a change
to.red or to green and enables him better to con-
trol his speed and often avoid having to stop.
Also, it results in having a much shorter red sig-
nal at the outpost. ‘

The outpost signals may be spaced different
distances from the intersection to meet any par-
ticular conditions.  For example, if one approach
to an intersection is up hill, the outpost signal
may be placed advantageously closer to the inter-
section, since vehicles will get. under way and
travel more slowly up hill.  On the other hand,
if an approach to an intersection is down hill,
then the outpost may be placed further away
from the intersection since vehicles will get under
way and travel faster down hill. :

By my. improved system, it will be seen that
vehicles are always under way at the intersection
and pass through the intersection without stop-
ping. There is no traffic congestion or stoppage
of traffic at the intersection. There is no danger
of collision due to cross traffic, since all the traf-
fic at an intersection is moving along the same
road and the. traffic on the cross road is being
stopped at an outpost or is approaching from an
outpost, no cross traffic being stopped at the
intersection.

A relatively short time cycle can be utilized,
thus limiting the amount of actual stoppage of
traffic.  In cases of heavy traffic, the system oper-
ates to form the traffic into groups or platoons
at the outpost signals and then passes such
groups or platoons across the intersection, first
along one road and then along the other. This
serves to utilize the intersection at its maximum
‘capacity.

in accordance with the provisions of the pat-
ent statutes, I have described the principle of
operation of my invention, together with a par-
ticular method and apparatus which I now con-
sider to represent the best embodiment thereof,
but. I desire to have it understood that the par-
ticular method and apparatus disciosed are only
illustrative, and that the invention may be car-
ried out with such modifications as come within
the scope of the appended claims. :

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. A traffic signalling system for an intersec-
tion comprising stop and go signals ‘at the inter-
section, outpost stop and go signals spaced from
the. intersection, and means for actuating said
signals in timed relation to each other so that a
go signal at the outpost appears a predetermined

3

length of time'in advance of the go signal at the

‘intersection. sufficient to enable stopped trafic to

accelerate and travel the distance between said
signals before. the go signal appears at the in-
tersection and such go signals at the intersection
continuing after the go signal at the outpost dis-

-‘appears. a predetermined length of time shorter

than said first length of time sufficient to permit
trafiic which is in motion and hias passed the out-
post signal to pass through the intersection.

2. A traffic signalling system for a plurality of
intersecting highways comprising stop and go
signals for each highway at the intersection, out-
post stop and go signals for each highway spaced
from-the intersection, and means for actuating
sajid signals in timed relation such that for each
highway. the outpost “go” signal brecedes the in~
tersection -“go” signal by a predetermined tirne
interval sufficient for a stopped vehicle to accel-
erate to full speed and the intersection go signal
overlaps the corresponding outpost stop signal
by a predetermined interval shorter than said
first interval and sufficient for a vehicle in motion
to travel from the outpost signal through the in-
tersection." ‘ o

3. A trafiic signalling system for g plurality of
intersecting highways comprising stop and go sig-
nais for each highway at the intersection, outpost
stop and go signals for each highway spaced from
the intersection, and means for actuating. said
signals in timed relation such that for each high-
way the intersection go signal overlaps the cor-
responding. outpost stop signal by an interval
sufficient for a vehicle to travel from the outpost
signal through the intersection and the outpost
stop and go signal periods are shorter and longer
respectively than the stop and go signal periods
of the corresponding intersection signal.

4. A traffic signalling-system for an intersec-
ticn comprising stop and go signals operating on
a. definite time cycle for controlling traffic at the
intersection, stop and go outpost signals operat-
ing on a definite time cycle and correlated with
the signals at the intersection sc that a car start-
ing from standstill at the outpost signal when it
changes to the “go” indication will be given a pre-
determined interval of time sufficient to accei-
erate up to full speed by the time the intersection
signal changes to the “go” indication and where-
by -a vehicle in full motion at the instant the out-
post signal changes to the “stop” indication will
he given a predetermined shorter interval suffi-
cient to pass through the intersection before the
intersection signal changes to the “stop” indica-
tion.

5. A traffic signalling system for s highway in-
tersection comprising stop and go signals at the
intersection, step and go cutpost signals spaced
from-but in the immediate vicinity of the inter-
section for forming the trafic into groups for
passage through the intersection, and means for
operating said signals in such manner that traffic
is starfed at said outpost signals before the cor-
responding intersection signals change by a pre-
determined time interval sufficient for said traffic
to accelerate to full speed from its stopped posi-
tion and reach said intersection at the time of
said change, and traffic is stopped at said outpost
signals before the “intersection signals again
change by a second predetermined time interval
sufficient only for vehicles to travel the distance
between said signals at full speed before said
second change.

6. The method of regulating traffic at the in-
tersection of a plurality of highways having out-
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post and intersection signals which comprises al-
ternately stopping the traffic on each highway at
points spaced from but in the immediate vicinity
of the intersection and then starting said traffic at
5 said points a predetermined time interval before
said intersection signals change which time is suf-
ficient to allow said traffic to accelerate to full

speed and reach said intersection at the time
said intersection signals change, whereby the
trafic passing through the intersection is always
in full motion at the instant the intersection sig-
nals change.

CROMWELL A. B. HALVORSON.



