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UNITED STATES

2,234,610

PATENT OFFICE

. 2,234,610 v
TRAFFIC SIGNAL WITH ELECTRIC CONTROL

Thomas Tone, Gilman,

Yowa, assignor to Nachod

& United States Signal Co., Incorporated, Louis-
ville, Ky., a corporation of Kentucky :

Continuation of application Serial No. 207,172,

July 20, 1927.
1937, Serial No.

77 Claims.

The present application is a continuation of
application . Serial Number 207,172 filed by
Thomas Tone on July 20, 1927 and entitled “Traf-
fic signal controlled by vehicles.”” For any pro-
ceedings relating to this continuation applica-
tion reference may be made to the file -of the
original application above identified, which is
being abandoned in favor of this continuation
application. -

The invention relates to automatic self-regu-
lating traffic signals, and the means for oper-
ating same. ) -

As is well known, the regulation of traffic at
Intersections where there is a large amount of
traffic is now quite a serious problem. Thus it is
the principal object of this invention to provide
means whereby the regulation of such traffic will
be greatly improved by subjecting the signal to
control by vehicles using the intersection. .

It is a further object of this invention to pro-
vide a traffic signal for interfering traffic lanes
adapted to be controlled either manually, auto-
matically or by vehicles, so that there will be s
minimum amount of delay to traffic, in such a
way:

1. That the right-of-way will always be on one
or the other of said traffic lanes, ‘

2. That the right-of-way will never be on in-
terfering lanes at the same time,

3. That the right-of-way will be immediately
transferred to a vehicle approaching on a lane
not receiving the right-of-way, if there are no
vehicles operating the signal on the lane then
-receiving same, ,

4. That the right-of-way will not be immedi-
ately transferred to a vehicle approaching on a
lane not receiving the right-of-way, if there are
vehicles operating the signal on the lane then
receiving same,

5. That the right-of-way, under Condition 4,
will be transferred to the waiting vehicle a pre-
determined time after the last operation of the
signal by vehicles moving on the lane then re-
ceiving same,

6. That the right-of-way, when operated in
response to an approaching vehicle, will be estab-
lished for a predetermined time sufficient to per-
mit a vehicle, traveling at the usual rate of speed,
to pass the intersection,

7. That the right-of-way will be retained by
successive vehicles moving on a lane receiving the
right-of-way, provided that each successive ve-
hicle operates the signal within a predetermined
time after each preceding operation thereof,

8. That the right-of-way for each succeeding
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vehicle, in Condition 7, will be re-established for a
predetermined time after each operation of the
signal, .

9. That the right-of-way will be retained on
the lane then receiving the right-of-way, if two

vehicles on interfering lanes simultaneously call -

for an operation of the signal,

10. That the right-of-way, in Condition 9, will
be transferred to the waiting vehicle s prede-
termined time after the last operation of the
signal by vehicles moving on the lane then re-
ceiving same, .

11, That the right-of-way, when retained to
permit a.continuous stream of traffic to pass on
one lane, may be arranged to be automatically
interrupted at predetermined times, )

12. That the right-of-way, when retained to
permit a continuous stream of traffic to pass on
one lane, may be arranged to be interrupted at
predetermined times only when vehicles approach
on an interfering lane, : ‘

13. That the right-of-way will be automatically
alternately and repeatedly established at pre-
determined times, first to one lane, then to the
other, and so on cyclically, when a continuous
stream of traffic operates the signal on each lane,

14, That the cyclical establishment of ' the
right-of-way will be governed by a constantly
operating timing switch, whose operation and
timing continues at all times regardless of traffic
conditions, ‘ o

15. That when the right-of-way is transferred
in response to a vehicle calling for same within g
bredetermined time after operation by a vehicle
on a lane previously receiving same, it will be
automatically returned to said lane when vehicles
cease to operate on the lane to which it was trans-
ferred, .

16. That the right-of-way, after being estab-
lished on other lanes, will always automatically
return to one certain lane, -

17. That the right-of-way may be selectively
established on either lane by an approaching
street car, but when the car occupies its usual
stopping point, the signal may be selectively
established only to the lane in which the said
car is operating, .

18. That a warning signal will be displayed for
a predetermined time when the right-of-way is
automatically interrupted within a predeter-
mined time after the signal was operated by a
vehicle on the lane receiving same, o

19. That the warning signal will not be dis-
played when the right-of-way is interrupted after
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2

vehicles cease to operate on the lane previously
recelving same, :

20. That the display of the warning signal will
be progressively shortened when the right-of-way
is automatically interrupted between the times
provided in Conditions 17 and 18,

21. That, during the absence of vehicular traf-
fic on either lane, the right-of-way will be alter-
nately and repeatedly transferred at predeter-
mined times in such a way that the right-of-way
will display for a predetermined time, first on one
lane and then on the other and so on cyclically,
all of the various conditions previously set forth
being arranged to accompany the operation of the
signal under vehicle operation,

92. That, during the absence of vehicular traf-
fic, the right-of-way will be normally alternately
and repeatedly presented for predetermined times
to the several streets, which will automatically
revert to right-of-way presentations of shorter
duration when light traffic operates on each
street, and which will automatically re-establish
the normal presentations of the right-of way
when a continuous stream of traffic operates the
signal on each street,

93, That the right-of-way may, under certain
conditions, be arranged to remain always on the
lane to which it was last actuated,

24. That one or more of the previous conditions
may be omitted or used in various combinations
according to the particular requirements .of the
intersection,

25. That by simple alterations, all time inter-
vals and responses to traffic in the various lanes
may be adjusted to meet varlous distributions
and densities of traffic.

These and other objects and advantages of my
invention, not specifically enumerated above, are

. more fully set forth in the following description

made in connection with the accompanying draw-
'ngs, in which like reference characters refer to
similar parts throughout the several views, and in
which: ‘

Figure 1 is an elevational view of the timing
mechanism for my signal, the enclosing casing
being shown in vertical section; i

PFig. 2 is an enlarged vertical section of a por-
tion of the mechanism shown in Fig. 1 taken along
operating shaft 34;

Fig. 3 is a vertical section taken along line 3—3
of Fig, 2 showing the end of drum 37;

Fig. 4 is a vertical section taken along line 4—4
of Fig. 2 showing spiral spring 52 and commuta-
tor 53;

Fig. 5 is a vertical section taken along line §—5
of Fig. 2 showing the electrical connections of
commutator 53;

Fig. 6 is a vertical section taken along line 6—6
of Fig. 2 showing stop lugs §3¢g on disk 53/;

Fig. 7 is a vertical section taken along line 1—1
of Fig. 2 showing the relation of keys #f and cam
shell 42;

Fig. 8 is a vertical section taken along line 88
of Fig. 2 showing an end view of timing mem-
ber 93;

Fig. 9 is a vertical section taken along line 9—8
of Fig. 2 showing an end view of timing disk (00b;

Fig. 10 is a vertical section of the street switch
taken along line 10—{0 of Fig. 12, showing the
arrangement of spring members 29 and support
plates 30;

Fig. 11 is an enlarged vertical section taken
along line | 1—I1{ of Fig. 12, showing the electrical
contacts 26—26 and pivot studs 3i;

2,234,610

Fig. 12 is a partial plan view of the street switch
sectionally shown in Figs. 10 and 11; .

Fig. 13 is a diagrammatic representation of the
apparatus employed to control the signal by a
motorman on @ street car;

Fig. 14 is a wiring diagram for the device;

Fig. 15 is an isometric view showing a street in-
tersection with car tracks thereon and the signal
at the center of the intersection; and

Fig. 16 is a vertical section taken along line
16-—16 of Fig. 2 showing the relation of contacts
94T and cam 940, wkich cam resets triggers 94K,

GEXNERAL

Referring now to Fig. 15 of the drawings, it will
be observed that the invention utilizes a signal
device, and, while this device may be made in
various forms, in the embodiment of the inven-
tion it is illustrated as a post 20 having means
thereon for alternately permitting traffic to pro-
ceed on one street while restraining traffic on the
other. Such means is indicated by the words
“stop” and “go” shown on post 20. In Fig. 14
the lamps for'illuminating the words “stop” and
“go” are indicated by characters R and G re-
spectively. A warning signal 2( visible to both
streets is also shown at the top of post 20, which
warning light is further indicated in Fig. 14 by
the character A.

The signal device is adapted to be controlled
by street switches 22 and 22A placed a suitable
distance from the intersection, and, while this
distance may be varied for different occasions, it
isintended that the distance will be such that a
vehicle, traveling at the usual speed for vehicles
at intersections, will have time to stop before
reaching the intersection, if the signal device is
prevented from changing immediately as a result
of traffic moving on an intersecting thoroughfare.

1t is also intended to have the signal device
controlled by a motorman on & street car, and for
the details of the apparatus provided for this
purpose reference may be made to Fig. 13.

In Fig. 13 the trolley wire on the E—W street
is indicated by B2 while B3, B4 and B5 represent
contact segments. Bl represents the trolley pole
of an E—W street car, while B6 represents a con-
tact member for engaging segments B3, B4 and
B5 on the E—W street. The contact member B6
is connected by a suitable conductor:-to a switch
172 located in the cab of the E—W street car B.

In Fig. 15 the streets are desighated by N, S, E
and W, and car tracks are indicated by (716 and
171. While not shown in Fig. 15, it is intended
that the street cars for each street- be equipped
as {llustrated in Fig. 13, =

Therefore, it is to be understood that each N—S
street car is provided with a similar contact mem-
ber B8, and a switch 1713 corresponding with
switch 172 of the E—W street car. Likewise, the
trolley wire on the N—S street is provided with
contact segments B3, B4 and BS arranged sim-
ilarly to that illustrated in Figure 13. However,
contact segments B3 and B5 on the E—W - street
are electrically connected and connected to' con-
ductor 256 for energizing relay coil 156, while the
similar contact segments B3 and B5 on the N—S
street are electrically connected, and connected to
conductor 253 for energizing relay coil 156a.
Likewise, the connections for the contact seg-
ments B4 on the E—W and N—S streets are
transposed.  Thus, as illustrated in Figure 13, the
contact segment B4 on the E—W street is con-

nected to conductor 253 for energizing relay coil

156z, while the corresponding contact segment
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2,234,610

B4 on the N—S street is connected to conductor
266 for energizing relay coll 1566. The aforesaid
electrical connections are diagrammatically illus-
trated in Figure 14, in which figure the contact
segments B3 are not indicated inasmuch as each
is electrically connected to its corresponding con-
tact segment BS.

Contact segment B3, for each track, is prefer-
ably placed approximately at the location of its
corresponding street switch 22 or 22A. Contact
segment B4, for each track, is placed between its
associate contact segment B8 and the usual stop-
ping point for the street car, while contact Seg~
ment BY, for each track, is placed so that the
contact member B6 will be in engagement there-
with while a car is stopped at the intersection.

STREBT SWITCHES

While the street switches 22 and 22A may be
variously constructed, in the embodiment of my
invention they are shown in Fig, 10 as compris-
ing a casing 22¢ having a longitudinal conduit
22b through which extend conductors 23. The
casing 22a has s series of pairs of upstanding
partitions 22¢ forming narrow channels in which
are disposed vertically movable blocks 28, As
illustrated in Fig. 11, each block 24 has a cen-
trally located recess, within which is disposed a
movable contact member 25 and stationary con-
tacts 26. The stationary contacts 26 are sup-
ported by and extend through & small casing 217
communicating with conduit 22b, and having
conductors 23 connected thereto. The recess in
each block 24 is closed at its bottom by a plate
28 that embraces casing 21. As shown in Fig. 10,
casing 22a also has wide vertically extending
channels between the pairs of partitions 22¢ for
recetving semi-elliptical springs 29 that support
blates 30. As further {llustrated in Fig. 11, plates
30 have side portions fitted within side flanges
of casing 22a. Plates 30 also have downwardly
extending lugs 30a pivoted on studs 31 threaded
into the sides of block 24. It will be understood
that the number of plates 30 and blocks 24 will
vary with the length of the switch casing 22aq,
there being two of the plates 30 shown in the
vertical section Fig. 10. Eng plates 30b are se-
cured to casing 22q¢, and plates 30 and 30b are
covered by a sheet of flexible material 36¢ secured
by an overlying strip 30d fastened by suitable
screws 30e. The blocks 24 are limited in their
upward movement by headed screws 24¢ that
have their heads movable in recesses 22d fash-
ioned in casing 22a.

TiyviNg MECHANISM

The timing mechanism for the signal device
is preferably held in a casing 32, and, while this
casing may be located at any convenient place, in
Fig. 15 it is shown disposed in the sidewalk. The
mechanism within the casing is partly shown in
Fig. 1, and comprises a motor 33. A shaft 34 is
driven by the motor 33 through reducing gears
35 and 36. The shaft 34 is journaled in a plu.-
rality of partitions 32¢ that extend vertically in
casing 32, and said shaft at its end opposite
motor 33 extends into a drum 37.

As shown in Fig. 2, the drum 31 is disposed be-
tween two adjacent partitions 32a, and has a
compression spring 38 that engages one inner
end thereof. The other end of spring 38 engages
a friction clutch cone 39-splined on shaft 34. The
cone 39 is adapted to move into and out of en-
gagement with an inner conical surface of a co-
operating clutch member 40 secured to drum 371.

3

The drum 31 also has guide keys 4f secured to
opposite  sides of its inner wall by countersunk
screws. A shell 42, longitudinally movable on
shaft 34, is disposed within the drum 31, and has
slots #2a in opposite sides thereof embracing keys
41. The shell 42 is also formed at one end with
a plurality of cam ratchet teeth 42b. The teeth
42b co-operate with similarly formed teeth 43
on another short shell 43. Shell 43 is also pro-
vided with a hub, keyed to a shaft 38q and jour-
naled on the end of shaft 34. In Fig. 1, shaft 34a
is shown journaled in the engd pair-of partitions
82a. Shell 43 also has a pair of oppositely dis-
bosed angularly movable dogs 44 projecting from
its end face through arcuate slots 45q formed in
an end disk or closing member 45 of drum 31. As

10

15.

shown in Fig. 3, member 45 is secured to the end -

of drum 37 by countersunk screws.

The member 45 carries on its outer face Ooppo-
sitely disposed pairs of radially movable dogs 46
that have pointed notches in their outer ends
adapted to engage pointed or beveled sides of
dogs 44, The dogs 46 also have slots therein,
through which extend pins 47 projecting out-
wardly from member 45, forming guide means for
the radially movable dogs 46. Dogs 46 are urged
outwardly radially by compression springs 48
that react against lugs-45b. Each dog-44 is at-
tached to a tension spring 49. The other end
of each spring 49 is connected to a lug 45¢ pro-
jecting from member 45,

The periphery of drum 37 is provided with
ratchet teeth 387a adjacent member 45. A pawl
§0 co-operates with ratchet teeth 37a, and is piv-
oted on a rod 5i projecting from one of the par-
titions 32q.

The shaft 34a, as shown in Fig. 4, is connected
to one end of a spiral spring 52. The other end
of spring 52 is connected to g drum portion 53a
of a commutator 53 journaled on shaft 34a.

The commutator 53 ig of insulating material,
and has at its periphery contact segments 53b
of metal, separated by insulating portions 53c.
As shown in Fig. 5, conductors 54 connect alter-
nate segments 53b, which, as shown in Fig. 2,
are connected by conductors 54a to collector rings

20
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45

55 and 56 that surround disk bortions 53d. and .

53¢ of commutator 53. A brush §3h engages the
segments 53b, while brushes 55a¢ and 86a engage
collector rings 55 and 56, As shown in Fig. 6,
commutator 53 also has a-disk portion 537 that
has alternately arranged stop lugs 53¢ disposed
adjacent its edge and at opposite sides thereof.

As shown in Fig. 2, a rectangular bar.57 ex-
tends through apertures in the end pair of par-
titions 32q, and is arranged to slide and not ro-
tate therein. The bar 57 hasa pair of projecting
arms 57a and 57b that embrace opposite faces
of disk 537, and an arm 5Tc that is employed in
moving the bar 51. Bar 57 also carries a pair
of contact members 57d and 57e that are con-
nected to conductors 230 and 23f. The contacts

..51d and §7e are, in the movement of member 51,

adapted to be connected to contact members 60
and 60a, respectively, which are connected to
conductors 229 and 233.

As shown in Fig. 1, a slidable bar 63 is pro-
vided with a hooked end adapted to engage arm
$Tc for moving bar 87 to the left. Bar 63 is nor-
mally biased to the right by a compression spring
64 that reacts between g partition 32a and a
collar 65 fixed to bar 63. A stop collar €6, se-
cured to bar €3, serves to limit the movement of
the bar to the right. At its other end, bar 63
has an upstanding arm 63a carrying an armature
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$7 of an electro-magnet 8. Arm- 63a also car-
ries a.right angled extension 63b, adapted to en-

- gage a depending end of an arm 63c to discon-

" . _connect contacts Tl and 72.
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nect a pair of contacts 71 and 12 when the bar

63 is moved to the left. A tension spring 63d is -

attached to one end of arm 63c and to a sta-
tionary support 63e projecting from a partition
32q, for holding arm 63¢ normally in position to
Bar 63 also has,
pivotally connected thereto, the vertical ends of
a pair of bell-crank lévers 13 that are pivoted
at their corners to upstanding arms Tda carried
by a horizontal bracket T4 that extends between
several of the partitions 32a. The horizontal

ends of said bell crank levers are slotted, and re- .

ceive pins 15 carried by vertically movable arms
18 that are slidable in bracket 74,

Another slidable bar 71 is provided, being dis-
posed below and at one side of the bar 63, and is
adapted to have one end thereof engage arm 5Tc
for moving bar 57 to the right, Bar 17 is normally
biased to the left by a compression spring TTe
that reacts between a partition 322 and a collar
T1c fixed to bar 11. A stop collar 77d secured to
bar 17 serves to limit the movement of the bar
to the left. At its other end, bar 771 has an up-
standing crm T1a carrying an armature 18 of an
electromagnet 19. Arm 71a also carries a right-
angled extension 77b adapted to engage 2 depend-
ing end of an arm 82 to disconnect & pair of con-
tacts 83 and 84 when the bar 77 is moved to the
right, A tension spring 85 is attached to one end
of arm 82 and to a stationary support 88 project-
ing from a partition 32q, for holding srm 382 nor-
mally in position to connect contacts 83 and 84.
Bar 11 also has, pivotally connected thereto, the
vertical ends of a pair of bell crank levers 87 that
are pivotally connected at their corners to a pair
of arms T4a. The horizontal ends of said bell
crank levers are slotted, and receive pins 88 se-
cured to vertically movable arms 88 that are
slidable in bracket 4. :

Shaft 34 has secured thereto four timing mem-
bers 90, 81, 92 and 98, constructed of insulating
material. These members are similar, therefore
the description of one will suffice for all of them.
For this purpose member 83 has been selected,
and reference may be made to Figs. 2 and 8.

Member 93 comprises & disk portion 83a having
a series of circumferentially spaced open slots $3b
at its periphery. The disk portion 33« also car-
ries a pair of concentric contact rings 93c and 93d
that are connected by conductors 93e to collector
rings 93f and 93g, which rings surround the pe-
ripheries of disk portions 93% and 93i, respective-
ly, of member 93. Rings 937 and 93 are engaged
by brushes 93q and 93r that extend from one wall
of casing 32. Member 93 also has, secured to one
end of its central hub, a plurality of radially ex-
tending arms 937 made of resilient material, each
of which has a projecting lug to which is pivoted
a trigger €3k biased inwardly by a spring 93m se-
cured to the outer end of arm 93j.

Triggers 93k have shoulders adjacent their
outer ends arranged to engage the edge of disk
93a to hold arms 837 in an outward position, as
shown at the bottom of disk 93a in Fig, 2, thereby
holding contact members 93z out of engagement
with rings 93c and 93d. The free end of each
trigger member 93k is arranged to be engaged
by a horizontal extension 89a of arm 89 already
referred to. The arms 93j are arranged to be
engaged and restored to normal by & circumfer-
entially adjustable hook cam 930 carried by an
upstanding bracket 93p. In Fig. 8 only four of

2,234,610

these arms 937 are {llustrated, but it is to be un-
derstood that there will be one for each hole indi-
cated in the hub of member 93.

To assist in the understanding of the construc-
tion of members 80, 8f and 92, corresponding
parts have been designated by similar characters.

Shaft 84 also has secured thereto timing mem-
bers 94E and 96N that are similar in construction
to members 80 and 93. The parts of members
94F and 968N that correspond to similar parts of
member 93 have been designated by similar char-
acters. It is to be observed, however, that each
trigger 94k of member 94E is provided with an
insulated contact member 94s that is adapted to
engage stationary contact members 94{—94T car-
ried by an insulating bracket 94u. Each trigger

- 86k of member 86N has a similar insulated con-

tact member 96s that Is adapted to engage con-
tact members 96{—86T carried by insulating
bracket 96u. -

Electro-magnets 95 and 86 are provided, and
have armatures 95A and 96A, respectively, to
which are secured downwardly extending arms
85b-and 96b. These arms have angled levers 97
and 98 pivotally attached to their lower ends.
Levers 87 and 98 have horizontally projecting
arms 97a and 98a at their lower ends that are
adapted, at certain times, to extend under and
1ift triggers 94k and 96k respectively. The upper
ends of said levers have horizontal extensions 81b
and 98b that operste between horizontal projec-
tions carried by downwardly extending brackets
89. . :

As shown in Fig. 2, shaft 34 also has journaled
thereon, adjacent motor 33, a timing member 100
that is held in place by a pair of collars 103.
Member 100 has at one end a gear {100a meshing
with a gear 101a carried on a member {01. Mem-
ber {01 also has-another gear 101b thereon, mesh-
ing with a pinion 102 secured to shaft 34.

Member 100 also comprises a disk 100b that
has secured to opposite sides thereof pairs of cams
104 and 105, respectively, that are circumferen-
tially adjustable in slots 100c shown in Fig. 9.

Cams {04 are located to the right of disk 100b
and are adapted to operate a contact closing
member 106. The member {06 has an elongated
slot that receives screws {07 secured in a sta-
tionary bracket 108 for frictionally securing mem-
ber {06 in its operative positions. The member
{06 also carries contacts 109 and 189b. Normally,
contact 108b engages a stationary contact 109a,
but, when the member (06 is operated by cams
{04, the latter contacts are disengaged and con-
tact 109 engages a stationary contact {10,

Cams 105 are located to the left of disk 100d
and are adapted to operate a contact closing
member I1f. The member |11 has an elongated
slot that receives screws {12 secured in the sta-
tionary bracket 108 for frictionally securing mem-
ber {1t in its operative positions, . The member
11t also carries contacts 108b and (13, ~Nor-
mally, contact 108b engages a stationary contact
108a, but, when the member 106 is operated by
cams (05, the latter contacts are disengaged and
contact 113 engages a stationary contact {14,

As shown in Fig. 9, disk 160b also has on its pe-
riphery a cam projection 180d. This projection
is adapted, in the revolution of said disk, to op-
erate a downwardly-movable. contact-closing
member §15 that carries at its lower end a contact
{16. When the member 115 is thus operated, con-
tact 116 engages a stationary contact 117 carried
by the lower wall of casing 32. The member (s
also has an elongated slot that freely receives
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screws 118 secured in a stationary bracket {19
carrled by a partition of casing 32. A tension
spring 124 is provided for member 115 that serves

to maintain contacts 116 and 147 disengaged nor- \‘_‘
mally. The projection 100q is also adapted, in the -
revolution of disk 100b, to operate an upwardly-

movable contact-closing member 120, which car-
ries at its upper end a contact 122. When the
member 120 is thus operated, contact 122 engsges
a stationary contact 123 carried by a partition
32a. The member 120 also has an elongated clot
that freely receives screws 121 secured in sta-
tionary bracket 108, A tension spring 125 is pro-
vided for member 120 that serves normally to
maintain contacts 122 and 123 disengaged.

SUMMARY OF MECHANICAL OPERATION

The operation of the mechanical parts so far
described may be summarized as follows: When
a vehicle operates one of the street switches 22 or
224, the plates 30 are depressed against the pres-
sure of springs 29. Depending upon the Pposition
of the vehicle, these plates swing about one or all
of the pairs of pivots 31, and one or more of the
blocks 24 are depressed, thus bringing a contact
member 25 into engagement with g pair of sta-
tionary contacts 26 and closing a circuit through
said contacts. _

Motor 33 continuously rotates and, through
gears 35 and 36, rotates shaft 34, Compression
spring 38 normally holds clutch cone 39 in en-
gagement with clutch member 40, causing drum
31 to rotate, which in turn imparts rotary move-
ment to shell 42 through keys 4. Plate 45 is
secured to drum 37 and accordingly rotates there-
with. The rotation of plate 45, through tension
springs 49 and associate dogs 44 and 46, rotates
shell 43. Shell 43 is secured to shaft 34a, and,
when rotated, winds spiral spring 52, thereby
placing shaft 34a under tension to rotate.

Referring to Figs, 2 and 3, it will be observed
that the tension of spiral spring 52 acts against
the pressure of compression spring 38, tension
springs 49 and the latching action of dogs 44 and
46. Thus, when the tension of spiral spring 52
is sufficient to overcome this bressure, dogs 44
will rapidly disengage the dogs 46 with which
they are shown engaged in Fig. 3, and move to
the opposite ends of arcuate slots 45¢ and engage
the other dogs 46. This action will cause shell
43 to rotate relative to shell 42 and, by reason of

cam teeth 43a and 43b, also cause shell 42 to move.

longitudinally to the left and thereby disengage
clutch cone 39 from clutch member 40 carried by
drum 371. When the tension of spiral spring 52
decreases sufficiently, the tension springs 49 will
return dogs #4 back into engagement with the
dogs 46 as shown in Fig. 3. Spiral spring 52 is
thus maintained under definite tension, which
tends to rotate shaft section 34a. It is pointed
out that the purpose of dogs 46 is to prevent un-
necessary movement of dogs 44 in arcuate slots
45a, and to withhold any such movement until
there is considerable difference in pressure be-
tween spiral spring 52 and compression spring 38,
or tension springs 49,

Rotation of shaft 34a is normally prevented by
one of the arms 57z or 516 of bar 5§71 engaging a
stop lug 53¢ on member 53f. Bars 63 and 11 are
adapted to engage an arm 57¢ of bar 57, to shift
bar 51 to the left or right, and accordingly cause
the arms 57a and 51b to engage alternately stop
lugs 53¢. When bar 57 is thus shifted, spiral
spring 52 causes the commutator 58 to rotate par-

¥
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tally as determined by the spacing of stop lugs

53¢. ) .

The members 90 to 93, 94E and 98N, are con-
tinuously rotated with shaft 34, and the trigger
members 80k, 81k, 92k, 93k, 94% and 86k, are nor-
mally in the position shown for triggers 83k and
84k at the bottom of the disks 83a and 94q in
Fig. 2. As the members 90 to 93, 94E and 96N
rotate, the spring arms carrying the triggers are
engaged by their respective hook cams 800, 810,
820, 930, 940 and 960, and are swung outwardly,
When so swung, the shoulder on each frigger en-
gages the edge of its respective disk 90a,
93a, 94a, 962 and is held in that position, Each
trigger remains in that position until it is lifted
by its respective arm 89, 16, or lever 91, 98,
When, for example, the trigger 93k is lifted, it
will remain in that position and hold rings 83c
and 83d connected by contact member $3n until
the cam 930 is reached at the bottom, when it
will be swung outwardly and cause rings 83c and
93d to be disconnected. ;

When, for example, the trigger 94k is lifted, so
that rings 94c'and 94d are connected, an insy-
lated contact 94s carried by trigger 94k will en-
gage contacts 94T and 94t s few seconds before
1ts cam 940 is reached and before its correspond-
ing member 93 operates to change the signal.

The disk 1000 is constantly rotated at reduced

speed by motor 33 through
and {02, As disk
104, namely, the one in advance in the direction
of rotation, will engage under a projecting lip ‘of
contact closing member 108, thereby raising said
member so that contacts 109 and (10 will be con-
nected and contacts 09 and 108b disconnected,
The member 106 will remain in this raised posi-
tion until the other cam 104 engages the upper
bortion of said projecting lip and lowers member
106. As previously mentioned, the member (06

gears 100a, 10fqa, 101D

is frictionally held in either its raised or lowered

position.
The cams

will likewise operate to raise and lower member

111, so that contacts 113-and 114 ‘will be con-

hected and contacts 108¢ and 108b disconnected,
until a . second cam

thereby disconnecting contacts
reconnecting contacts 108z and 108b,

As disk 100b rotates, its cam projection. 100d
alternately and repeatedly actuates members 115
and 120 to close temporarily pairs of contacts
122—(23 and {16—117 respectively. These ac-
tuations occur at predetermined times with re-
spect to the operation of contacts by pairs of cams
104 and 105, For example, cams {04, on the right
side of disk 1000, are preferably positioned with
reference to cam lOO/d so that the forward cam 104
Will raise member 106 to connect contacts 109—{ (g
and disconnect contacts 108a—109b before cam
100d operates member 120 to close contacts §122-—
123, while the trailing cam 104 iIs set to restore
the normal connections of member 106 after cam
100d permits member 20 through action of spring
125 to disconnect contacts 122—{ 23. A similar re-
lation likewise prevails between the operation of
members (11 and (15 by cams 105 and 100d. It
is to be understood, however, that cams (04 and
105 may also be adjusted to operate their respec-
tive contacts either before or after the cam 100d
operates. Particular attention is directed to the
relatively wide range of adjustment for cams.104
and 105 as indicated in Fig. 9. .

113 and 114 and

105 at the left side of the disk 100b

10

8la, 82a,

20.

28

100b revolves, one of the cams

¢

105 engages member {11, -
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RELATIVE SETTINGS oF TIMING MECHANISM

Timing members 90, 91, 94E and cam operated
contacts 108a—108b, 113—114, and 16—111 are
utilized in the control of the “go” signal for the
E—W street, while timing members 92, 93, 86N
and cam operated contacts {09a—109b, 109—i10
and 122—i23 are utilized in the control of the
“go” signal for the N—S street. The timing
members function only when a vehicle operates
its corresponding street switch, but the cam op-
erated contacts are alternately and repeatedly
operated for short intervals regardless of trafiic
conditions. Therefore, it will be obvious that
vehicle actuation of the street switches is entirely
haphazard relative to the predetermined time of
operation of the cam operated contacts 108a—
108b, 113—114 and 116—11T for the E—W street,
and cam operated contacts {08a—108b, 109—110
and 122—123 for the N—S street.

Disk 100b rotates slower than shaft 34 and for
the purpose of illustration may be said to make
one revolution every two minutes. Accordingly

‘cam- 100d on the periphery of disk 100b, alter-

nately and repeatedly causes pairs of contacts
{16—117 and 122—123 to close momentarily, first
one pair, followed one minute later by the other
pair, and so on cyclically.

Cams 105 are adjusted to close pairs of con-
tacts 113—114 and open pairs of contacts {08a—
108b for a definite interval, during which time
the contacts 116—I11i7 are preferably operated.

Similarly, cams {04 are adjusted to close pairs
of contacts 109—i10 and open pairs of contacts
109a—1(09b for a definite interval, during which
time the contacts 122—I123 are preferably op-
erated. i

Thus the contacts operated by cams 104 and
{05 are alternately and repeatedly operated for
definite intervals, first those operated by cams
104 and one minute later those operated by cams
105, and so on cyclically.

Timing members 90 and 81 are simultaneously
placed into operation by a vehicle actuating a
street switch on the E—W street, Member 91 is
adjusted so that its contacts 91c—91d will re-
main closed for 10 seconds after operation, while
member 90 is adjusted so that its contacts 90c—

. 80d will remain closed for 15 seconds after op-

&0

53

60
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eration, or 5 seconds longer than member 91.

Timing members 92 and 93 are similarly ad-
justed and operated for the N—S street. Mem-
ber 93 being set for 10 seconds and member 92
being set for 15 seconds.

Timing member 94E is adjusted to open its
contacts 94c—94d after member 938 opens its con-
tacts 93c—93d. This is to assure that timing
member 94E will not restore before member 93
when they are placed into operation simul-
taneously.

Contacts 94t—94T of timing mechanism 94E
are employed to control a warning signal, and
are adjusted to close for a definte time during
the operation of member 94E. The adjustment
of contacts 94t—94T is made according to the
setting of contacts 93c—93d of member 83, such
that the contacts 94t—94T will close and cause
the warning signal to display for & definite fime
before member 93 disconnects contacts 83c—93d
to yleld the control of the “go” signal to E—W
street when the members 94E and 93 are placed
into operation simultaneously. Under light
trafiic, the member 93 may be placed into opera-
tion before member 94E, then the display of the
warning signal will be shortened by the amount

2,234,610

of time elapsing between the operation of mem-
bers 93 and 94E.

Obviously, if the amount of time elapsing be-
tween the operation of members 93 and 94E is
equal to the normal time of display of the warn-
ing signal, then no warning signal is necessary,
since the vehicle operating member 93 had suf-
ficient time to clear the intersection, and there-
fore the immediate transfer of the “go” signal
without a warning signal as provided for in my
invention is desirable. ‘

Under continuously moving traffic, on the N—=S
street, member 383 will be repeatedly operated,
and accordingly the final timing of member 83
will begin substantially with the operation of
member 94E. It is seen, therefore, that the
warning signal is displayed for its full time only
when waiting trafic on one street causes con-
tinuously moving traffic on the other street to be
abruptly stopped or when vehicles on each street
place members 34E and 83 into operation sim-
ultaneously.

Timing mechanism 96N is similar to member
94E and is similarly adjusted and set according
to timing member 91 for displaying fhe warning
signal for traffic moving on the E—W street.

" Relay system

To accomplish the objects of my invention,
various relays having magnet coils and arma-
tures controlling electrical circuits, are used in
additlon to the timing mechanism in casing 32,
and these are shown in my wiring diagram
Fig. 14.

The arrangement of the circuits and relays is
generally in duplicate, one set being provided for
one street and a duplicate set for the other.

The relay, having coils 148, 148, and 150, is
provided with armatures 151 and 151b, and is
employed to register operations for the E—W
street. Normally these coils are de-energized
and armature 161b engages back contact 158, but
when either of the coils is energized the latter
contact is disengaged and armature 181 engages
front contacts 152, 153 and 154. The relay hav-
ing coils 148a, 149a and 160a is tke equivalent
for the N—S street.

The relay having coils 133 and 134 is provided
with armatures 135, {35¢, and 135b, and is em-
ployed to transmit selectively an operation reg-
istered by the relay having coils 148, 149 and 150
to the timing mechanisms in casing 32. Nor-
mally these coils are de-energized and armature
{35e engages back contact 138, but when either
of the coils is energized the latter contact is dis-
engaged and armatures 135 and 1350 engage
front contacts 138 and 137 respectively. The re-
lay having coils 133a and 34a is the equivalent
for the N—S street.

The relay having coils 143 and 144 is provided
with armatures 145 and 145b, and is employed
to cause the “go” signal to return to the E—W
street under various conditions of operations.
Normally the coils are de-energized and neither
of the armatures (45 or 146b engage contacts.
When either of the coils is energized, the arma-
tures are raised and armature I45 engages a
front contact (46. The armature 1450 is con-
structed so that it will not engage contact 141
while it is being raised or remains in its raised
position. When the coils are de-energized, arm-
ature 145 will disengage contact (46 and arma-
ture 1450 will momentarily engage contact 141
in its movement to its normal retracted position.
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The relay having coils (43 and (44q is the equiv-

alent for the N—S street. .
" The relay having coil 139¢ is provided with-

armatures i40a and 140c, and is employed to
operate selectively the relay having coils 143 and
{44 when a vehicle on the N—S street calls for
the “go” signal within a - predetermined time
after the last vehicle registers on the BE—-W
street to hold the “go” signal. Normally the coil
138a is de-energized and neither of the arma-
tures.i40a or (40c engage contacts. When the
coil is energized the armatures are raised and
engage front contacts 14le and 142a respectively.
The relay having coil 139 is the equivalent for
the N-—S street.

The relay having pairs of coils 127—128 and
{27a—I128a is a three-position relay, and is em-
bloyed to transmit selectively operations regis-
tered by relays having coils 148-—149—150 and
148a—1494a-—150q, in the event such registrations
are received substantially at the same time, and
it is further arranged to give preference to the
street for which the “go” signal was already set.
Normally the coils are de-energized and the
plunger type armature 129 is biased to a central
position, and pairs of contacts 131—309, 130—
310, 130a—311 and 131a—312 are engaged. When
the plunger is moved to the left by either of the
coils 127—128 in response to an E—W street
operation, pairs of contacts (31—308 and 130—
310 maintain their engagement while pairs of
contacts {30ea—311 and 131¢—312 are disengaged.
It is important to note that when the plunger
is moved to the left, a contact 132 is then con-
nected to contact 13f. When the plunger is
moved to right by either of the coils 12Ta—128¢g
in response to an N—S operation, the reverse
operation of the contacts is effected and a con-
tact 132a¢ is connected to contact {3ia. The
four coils are substantially equal in power, and
are arranged so that both coils {21—128 will be
energized in response to an E—W operation if
the “go” signalis already displaying to that street,
while only one coil 128a¢ will be energized if an
N—S operation is registered at that time. Thus
the plunger will shift to the left by reason of
the greater power provided by the pair of coils
121—128. 'The reverse operation will occur if
the “go” signal is displaying to the N-——S street,
since the. pair of coils {2Ta—128¢ will provide
greater power than the single coil {28,

Another three-position relay having coils 156
and 156¢a is provided, and is employed to control
selectively the “go” signal in response to opera-
tions by a motorman on a street car. Normally
the coils are de-energized and the plunger type
armature 157 js biased to a central position, and
pairs of contacts 317—325, 318—326, 319327,
320—328, 321—329, 322—330, 323—331 and 324—
332 are engaged. When the plunger is moved
to the left by coil 156, all of the pairs of contacts
engaged in the central position are opened and
contacts 317—318 and 319—320 are connected.
When the plunger is moved to the right by coil
156a, all of the pairs of contacts engaged in the
central position are opened and contacts 323—
324 and 321—322 are connected.

The relay having coil {64 is provided with an
armature §65 and is employed to control the
circuit of a warning signal 21 for both streets.
Normally coil 164 is de-energized and no contact
is engaged, but when the coil 164 is energized its
armature 165 engages a front contact 166.

7

OPERATION

The operation of my invention may be con-
veniently divided into flve distinct parts, as
follows: _

1. The simple or usual method of operating the
“go” signal, which is ordinarily brought about
by the operation of a street switch bringing into
action a timing unit to prevent a further change
in the “go” signal for 10 seconds.

2. The positive transfer of the “go’ signal,
which is effected by electro-magnets 95 and 86,
whereby one street takes the “go” signal from a
stream of traffic on another street for at least

10 seconds. - - -

This positive operation of the “go” signal may
be sub-divided into two distinct operations as
follows: ’ _

A. The automatic positive transfer of the “go”
signal, which is effected Joltly by the operation
of a street switch on the street not receiving the
“go” signal, and the closing of a pair of cyclically
operated contacts 113—114 or 109—1 10, whereby
the traffic on the said street takes the “go” signal
from a stream of traffic on another street.

B. The manual positive transfer of the “go”
signal, which is effected by the operation of a
manual switch located in the cab of a street car,
whereby the “go” signal is immediately taken
from s continuous stream of traffic on one street
and given to another. : :

3. The automatic cyclic transfer of the “go”
signal, which is brought about at certain definite
times regardless of traffic on either street, by
the alternate and repeated closing of sets of
contacts {16-—117 and 122—123. ‘

4. The automatic return of the “go” signal,
which is the automatic return of the “go” signal
to one street when traffic ceases to use the “go”
signal on another. There are also two methods
of automatic return: C

A. The vehicle operated. automatic return of
the “go” signal, which Is the automatic return
of the “go” signal to the street from which it
was taken, by the operation of s street switch
on the street to which it was transferred.

B. The arterial automatic return of the “go”
signal, which always returns the “go” signal to
a given street when traffic ceases to use it on
other streets. '

5. The automatic display of a warning light,
which is provided only when trafic on either
street interrupts a eontinuous: stream of traffic
on the other, by a positive transfer of the “go”
signal. .

Under various conditions of traffic, different
combinations of the above operations are utilized
to provide a minimum amount of delay to the
traffic. However, before giving specific illustra-
tions as to the operation of my invention under
various conditions of traffic, T will first describe
each operation enumerated above by itself. It
being understood that, where the operation is
applied to a specific street, the same operation
for the other street will occur if the trafic con-
ditions are reversed, in which case corresponding
apparatus provided for the other street will be
utilized in the operation. .

Part 1
The simple method of operating the “go” signal

This method of operating the “go” signal is
employed either to transfer or retain the “go”
signal, as the case may be, when there is insuf-
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“ficient traffic on either street to cause an opera-

tion of the signal by the positive transfer method.

The relay having magnet coils 148—[48—158
is employed to register signal operations for the
E—W street, and may be energized by: an opera-
tion of the street switch 22A; a movement of
plunger 157 to the left by magnet coil 156; the
closing of cyclically operated contacts 116—1117,
or; an operation of the relay having magnet coils
1§3—144.

For the purpose of illustration, it will be as-
sumed that the relay having magnet coils 48—
149—150 is operated in response to an operation
of the street switch 22A.

It will also be assumed that no traffic has op-
erated on either street for some time, the “go”
signal is on the N—S street and tha} a vehicle
approaches on the E—W street.

The approaching vehicle operates street switch
224, thereby completing a circuit for energizing
magnet coil 150, from positive potential P,
through street switch 224, wires 134—194a, mag-
net coil 150 to negative potential N. The ener-
gization of magnet coil 150 raises armature 15—
i51b and thereby completes a circuit for ener-
gizing auxiliary magnet coil (49, from positive
potential P, through armature I5{, confact 154,
wire 195, through contacts 12—T{, wire 196, mag-
net coil 149 to negative potential N. The ener-
gization of auxiliary magnet coil 148 retains
armatures 15—i51b raised after magnet coil
{50 becomes de-energized. With the armatures
raised, another circuit for energizing magnet coil
128 is completed from positive potential P,
through armature 15{, contact 52, wire 188,
armature 135e, contact §36, wire 200, wire 2000,
through contacts 131—309, wire 313, magnet coil
128 to negative potential N. The energization of
magnet coil 128 shifts plunger armature {29 to
the left, retaining contacts 131—309 connected
and connecting contact {32 to contact (31, there-
by completing an additional circuit for energiz-
ing electro-magnet 68 via wire 200a. The ener-
gization of electro-magnet 68 moves bars 63 and
51 to the left, thereby alternating the engage-
ment of the stop lugs on member 5§37 and per-
mitting the commutator contact segments 83b,
via wires 54a and collector rings 55 and §6, to
de-energize wire 308 and energize wire 301. This
alternation in the energization of wires 308 and
3071 transfers the “go” signal from the N—S
street to the E—W street.

The movement of bar 63 disconnects contacts
11—12, which opens the circuit of auxiliary mag-
net coil 149 and permits armatures 151—I51b to
release. 'The releasing of armature 151 de-
energizes magnet coil 28 and electro-magnet
68 by opening the circuit previously established
via contacts 152 and 136. The de-energization
of the latter permits plunger armature 129 to re-
store to its centrally biased position, and bar 63
to restore to its normal. position through the
action of compression spring 64. The member
51, however, remains in the position to which it
was last operated, and retains the “go” signal on
the E—W street. ‘

The movement of bar 63 also caused contacts
8ic—91d to be connected for ten seconds by op-
eration of a trigger contact member 9in. With
these contacts connected, & circuit is completed
for energizing magnet coil 134a, from positive
potential P, through contacts 9ic—8id, wire 204,
magnet coil 134a to negative potential N. The
energization of magnet coil 134a raises arma-

75 tures 135a—135d—135¢, and thereby prevents a
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simple transfer of the “go” signal to the N—S
street via contacts §52a and (36a.

From the foregoing it will be evident that,
should a following vehicle operate street switch
22A within ten seconds after the last operation
thereof, the above operations will be repeated,
except that bar 87 will not be operated again,
since it is already in a position to establish the
«go” signal on the E—W street. The operation
of street switch 22A by a following vehicle will,
however, cause another trigger contact member
9in to connect further contacts 8lc—8id and
thereby maintain the circuit for energizing mag-
net coil 134a, via wire 204, closed for 10 seconds
after the last operation. Therefore, vehicles
following within 10 seconds of each other will
retain electro-magnet 134a energized, and the
“go” signal on the E—W street via the simple
method initially outlined. '

If more than 10 seconds elapse from the last
operation of the E—W street switch 22A, the
contacts 91c—8id disconnect, thereby de-ener-
gizing magnet coil 134a and releasing armatures
135a—135d—135¢c. In the meantime, if no ve-
hicle has operated the N—=8S street switch 22, no
change in the signal indications will occur, and
the “go” signal will remain on the E—W street
to which it was last actuated. ’

With the “go” signal displaying to the E—W
street, and a vehicle operating the E—W street
switch 22A more than ten seconds after the last
operation thereof, it will be evident that the same
operations described for the simple method of
retaining the “go” signal will be repeated, but
no further change in the position of bar 5§71 will
result, since it is already in a position to estab-
lish the “go” signal on the E—W street. At
this time, however, the contacts 91c—81d will be
re-connected by operating a trigger contact
member 8in, and thereby re-energize contact
coil 134a for raising its respective armatures to
prevent a simple transfer of the “go” signal to
the N—S street for at least 10 seconds.

It is important to note that, when the “go”
signal is transferred to the E—W street, bar §7
is moved to the left, thereby connecting contacts
60a—-BTe. Therefore, if the wire 200 is ener-
gized while the “go” signal is on the E—W street
to bring about a repeated energization of magnet
coil ‘128, a circuit will also be completed for en-
ergizing magnet coll 127, from wire 200 via wire

281, contacts 5Te—60a, wire 233, contacts 130—.

310, wire 314, magnet coil 127 to negative poten-
tial N. It is also important to note that when a
vehicle operates the E—W street switch 22A to
bring about a simple transfer of the “go” signal
from the N—S to the E—W street, only the single
magnet coil §28 is energized. Accordingly, it
will be evident that should a vehicle operate the
E—W street switch 22A simultaneously with an
operation of the N—S street switch 22, with the
“go” signal'on’the E—W street, the plunger 129
will move to the left by reason of the greater
power provided by the energization of magnet
coils 121—128, and cause the “go” signal to be
retained for an additional 10 seconds on the
E—W street. If no further vehicles operate the
street switch 224, the contacts 9ic—91d will dis-
connect after 10 seconds, and permit a circuit
to be completed via contacts (52a and 136a to
bring about a simple transfer of the “go” signal
to the N—S street, since the registration of the

- vehicle on the N—S street will be retained by

relay having coils 148a—I49¢—I160a until the
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auxiliary magnet coil (48¢ is de-energized by
reason of a movement of bar 11. %
PArT 2

The positive transfer of the “go” signal

This method of operating the “go” signal is
employed to transfer the “go” signal to traffic
waiting whenever a stream of traffic on another
street is retaining the “go” signal.

Part 2A

For the purpose of illustrating the automatic ™

positive transfer of the “go” signal, it will be
assumed that a continuous stream of traffic is
retaining the “go” signal on the E—W street via
the simple method of operation, and that a ve-
hicle approaches on the N—S street.

As ouflined in Part 1, vehicles continually
operating the E—W street switch 224, with 10
seconds after the last operation thereof; re-
peatedly operate trigger contact members 9in
and retain contacts 91c—81d connected. As long
as these contacts are connected, a circuit is com-
pleted for energizing magnet coil 134a via wire
204. With magnet coil 134a energized the arma-
tures. 135a—135d-—135¢c are raised, thereby pre-
venting a simple transfer of the “go” signal to
the N—S street via contacts 152a and 136a.

The approaching vehicle on the N—S street
operates street switch 22, thereby completing a
circuit for energizing magnhet coil 150a, from
posifive potential P, through street switch 22,
wires 180—I180a, magnet coil 150a, to negative
potential N. The energization of magnet coil
150a raises armatures I5la—i%lc and thereby
completes & circuit for energizing the auxiliary
magnet coil 149a, from positive potential P,
through armature (5f{a, contact 154a, wire 183,
through contacts 84—83, wire 184, magnet coil
148a to negative potential N. The energization
of auxiliary magnet coil {49a retains armatures
151a—151c raised after magnet coil 150a becomes
de-energized. With the armatures raised, wire
187 is connected to positive potential P, via con-
tacts 152a and armature 15la, but armature 135d
is raised and disconnected from contacts 136a,
thereby preventing a simple transfer of the “go”
signal to N—S street.

As previously mentioned, in the description
concerning the relative settings of the timing
mechanism, the cam operated contacts 109—Ii10
are connected for definite intervals every two
minutes regardless of traffic conditions. There-
fore when the contacts 109—I10 are connected,
a circuit is completed for energizing magnet coil
133 and electro-magnet 96, from positive potential
P, armature 15ia, contact 183a, wire 211, arma-
ture 135q, contact 138a, wire 212, contacts 322—

330, wire 304, contacts |10—109, wire 213, con-

tacts 329—321, wire 213b, wire 216, magnet coil
133 to negative potential N. The wire 2130 also

connects electro-magnet 96 through wire 216a.

The energization of electro-magnet 96 operates
a trigger contact member 967 and causes contacts
96d—96¢ to be connected for a time longer than
contacts 9lc—91d. With contacts 96d—96¢c con-
nected, a circuit is established for retaining elec-
tro-magnet 96 and magnet coil 133 energized

* from positive potential P, through contacts 86d—

96c, wire 2i6b, electro-magnet 96 to negative
potential N. The circuit from contacts 96d—86¢c
is further completed through wires 216b—216a—
216, magnet coil i33 to negative potential N.
The energization of magnet coil 133 raises arma-
tures 135—135¢—135b and thereby prevents fur-
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ther operation fo retain the “go” signal on the
E—W street by the simple method via contacts
152 and 136. Therefore the contacts 9lc—91d
will disconnect 10 seconds after the last operation
of street switch 22A. When the contacts 9lc—
91d disconnect, the magnet coll {34a. will de-

energize and release armatures 1350—135d—135c.

‘With armature 135d re-connected to contact i36a,
a clrcuit'is completed for energizing magnet coil
1284, from positive potential P, through armature
{§1a, contact 152a, wire 181, armature 135d, con-
tact 136a, wire 188a, wire 188, through eontacts
131a—312, wire 315, magnet coil 128a to negative
potential N. The energization of magnet coil
128a¢ shifts plunger armature 129 to the right,
retaining contacts 131a—3812 connected and con-
necting contact 132¢ to contact 13ia, thereby
completing an additional circuit for energizing
electro-magnet 19 via wire 198. The energization
of electro-magnet 19 moves bars 11T and 67 to
the right, thereby alternating the engagement of
the stop Iugs on member 53/, and permitting the
commutator contact segments 53b, via wires bda
and collector rings 55 and 56, to de-energize wire
307 and energize wire 308. This alternation in
the energization of wires 307 and 308 transfers
the “go” signal from the E—W street to the N—S
street. - i

The movement of bar 11 disconnects contacts
84—83, which opens the circuit of the auxiliary
magnet coil 149¢ and permits armatures 51—
i51c to release. The releasing of armature {5la
de-energizes magnet coil 128a and electro-magnet
19 by opening the circuit previously established

- via contacts 152a and {36a. The de-energization

of the latter permits plunger armature 129 to
Trestore to its centrally biased position, and bar
11 to restore to its normal position through the
action of compression spring T1le. The member
51, however, remains in the position to which
it was last operated, and retains the “go” signal
on the N—S street. ’ )

The movement of bar 17T also caused contacts
93d—93¢ to be connected for 10 seconds by opera-
tion of a trigger contact member 893n. With
these contacts connected, a circuit is completed
for energizing magnet coil 134, from positive po-
tential P, through contacts 93d—83c, wire 203,
magnet coil 134, to negative potential N& The
energization of magnet coil 134 retains armatures
135—135¢e—135b raised, and theréby prevents a
simple transfer of the “go” signal to .the E—W
street via contacts 152 and 136.

Shortly after the cofitacts 91c—91d disconnect,
the contacts 86d—96¢ will disconnect and open
the circuit of magnet coil 133, but no further
operation will occur at this time, since armatures
135—135¢e—135b are held raised by magnet coil
134. ’

Thus the effect of transferring the “go” signal,
by the automatic positive change method, is to
prevent further operation to retain the “go” sig-
nal as determined Jointly by waiting traffic and
8 constantly operating time switch, the prede-
termined time of which operation is entirely hap-
hazard in relation to traffic actuations.
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It is to be noted that the signal is not trans- -

ferred in the positive manner just described, un-
less there has been an operation of the street
switch on the street to which the “go” signal is
to be transferred. Therefore, if there is traffic
only on one street, the “go” signal will remain
standing for that street, or if there is no trafiic
on either street, the signal will not change, and
will remain on the street where it was last actu-
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ated by traffic. When the “go” signal is trans-
ferred by the automatic positive change method
the warning signal is also displayed, but it.is
desired not to burden or confuse the operation
of Part 2A with the operation: of the warning
signal, since this is described in detail in Part 5.

PAarT 2B

For the purpose of illustrating the manual
positive transfer of the “go” signal, it will be
assumed that a continuous stream of traffic is
retaining the “go” signal on the BE-—W street,
and that a motorman of an N—S street car
causes wire 253 -to be grounded, via switch 113
and contact segment B3 or B of the N—S street,
to energize magnet coil {56a.

As outlined in Part 2A, a vehicle operating the
N—S street switch 22 interrupts a continuous
stream of traffic on E—W street when the
cyclically operated contacts {09—1{10 close.

The operation of the manual positive transfer
of the “go” signal is identical with the automatic
positive method outlined in Part 2A, except that
the transfer of the “go” signal in the former is
made entirely independently of the contacts
109—i1i0.

When the wire 253 is grounded, magnet coil
i56a is energized, thereby shifting plunger arma-
ture 157 to the right.. A movement of plunger
armature 157 to the right disconnects all the
pairs of contacts normaily engaged in its cen-
tral position, and connects contacts 323—324,
thereby completing a circuit for energizing mag-
net coil 150a, from positive potential P, through
contacts 323—324, wires 219—219a—180g, mag-
net coil 150a, to negative potential N. With mag-
net coil 150a energized, the same series of opera-
tions is established as effected in the automatic
positive transfer of the “go” signal.

The plunger armature {57 in moving to the
right also electrically connects contacts 321—322,
thereby immediately closing the circuit normally
completed by the engagement of contacts (09—
110. It will be evident therefore, that under the
manual positive transfer of the “go” signal it is
not necessary to wait for an engagement of the
contacts 109—I1 10, since the operation of plunger
187 simulates the operation of part 2A with the
immediate closing of the circuit controlled con-
tacts 109110,

Thus the effect of transferring the “go” signal
by the manual positive method is to immediate-

ly prevent further operation to retain the “go”

signal when a motorman of a street car causes
wire 253 to be grounded. When the “go” sig-
nal is transferred by the method outlined in
Part 2A the warning signal is also displayed, but
it is desired not to burden or confuse the opera-
tion of Part 2B with the operation of the warn-
ing signal, since this is described in detail in
Part 5.
ParT 3

The automatic cyclic transfer of the “go” signal

This method of operating the *“go” signal is
employed to transfer the “go”. signal from one
street to another at certain times regardless of
traffic on either street.

For the purpose of illustration it will be as-
sumed that no vehicles have operated on either
street for some time, and that the cam 100d is
used to cause the “go” signal to be alternately
and repeatedly established on each of the streets.

As. previously mentioned, in the description
concerning the relative settings of the timing
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mechanism, the cam 100d of disk i00b alternate-
ly and repeatedly closes contacts 116—I17 and
122123, first one pair, followed one-half revo-
lution later by the other pair, and so on cyclically.
For the purpose of illustration it will be assumed
that disk 100b makes one revolution in two min-
utes.

It will be assumed that the “go” signal is on
the E—W street, and that cam 1004 is closing
contacts 122—123, thereby completing a circuit
for energizing magnet coil 150a from positive
potential P through contacts 323—331, wire 211,
contacts 122—123, wire 220a, contacts 332—324,
wires 219—218a—180a, magnet coil (50a to nega-
tive potential N. In the absence of vehicle opera-
tion of the E—W street switch 22A, the energiza-
tion of magnet coil 150a will immediately bring
about a simple transfer of the “go” signal to the
N-—S street as outlined in Part 1. The “go”
signal will then be retained on the N—S street
for at least 10 seconds, and after this time will
remain on the N—S street awaiting further op-
eration. If vehicles do not operate either street
switch 22 or 22A, the “go” signal will remain on
the N—S street for one minute, whereupon con-
tacts 116—1171 will be closed and complete a cir-
cuit for energizing magnet coil 150, from posi-
tive potential P through contacts 318—326, wire
300, contacts 116—I17, wire 220, contacts 325—
311, wires 301, 30ia, 194a, magnet coil 150 to
negative potential N. This energization of mag-
net coil 180 will bring about & simple transfer of
the “go” signal to the E—W street. The “go”
signal will then be retained on the E—W street
for at least 10 seconds, and after this time will
remain on the E—W street awaiting further op-
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eration. If vehicles do not operate either street

switch 22 or 22A, the “go” signal will remain
on the E—W street for one minute, whereupon
the contacts 122—123 will again be closed to cause
a simple transfer of the “go” signal to the N—S
street.

Thus the effect of the automatic cyclic change
of the “go” signal, in the absence of vehicle op-
eration, is to transfer alternately and repeatedly
the “go” signal from one street to another via

‘the simple method, in which case the “go” sig-

nal is displayed to each street for one minute
intervals. )

It will now be assumed that when contacts
122—123 are closed to provide an automatic eyclic

. transfer of the “go” signal from the E—W street

to the N—S street, a vehicle had operated the
E—W street switch 22A just prior to the closing
of contacts 122123, As described in Part 1,
the operation of the E—W street switch 22A,
will cause the “go” signal to be retained on the
E—W street for at least 10 seconds, and will
also energize magnet coil 134a to prevent a sim-
ple transfer of the “go” signal to the N—S street
during this 10 second period. As previously men-
tioned in the description concerning the relative
settings of the timing mechanism, the cam op-
erated contacts 108—110 are preferably adjusted
to close for a definite interval when the contacts
122—123 are operated. Therefore, under these
conditions, the closing of contacts 122-——123 will
cause an automatic positive transfer of the “go”
signal to the N—S street as outlined in Part 2A.
It will be apparent that a similar operation will
be effected when contacts {16—I1T and {13—1{4
are closed to bring about an automatic cyclic
transfer of the “go” signal to the E—W street
if a vehicle operates N—S street switch 22 just
prior to the closing of contacts 1(6—11T.
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is operated to connect contacts 91c—81d for 10

. seconds and thereby energizes magnet coil 134a

10

to prevent a simple transfer of the “go” signal
to the N—S: street for 10 seconds. Simultane-
ously with the operation of trigger contact mem-
ber 9in, a corresponding trigger contact member
907 is operated to connect contacts 90d—90¢ for
15 seconds. As long as contacts 80d—80c are
connected, a circuit is completed for energizing
magnet coil i39a, from positive potential P,

- through contacts 90d—80c, wire 240, disconnect-
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ing switch 170, wire 240e, magnet coil 1389¢ to
negative potential N.

A vehicle operating the N—S street switch 22
within 15 seconds after the operation of trigger
contact member 807, will operate the relay having
magnet coils 148a—150a to bring about a simple
transfer of the “go” signal to the N—S street as
outlined in Part 1. If the operation of N—S
street switch 22 is made within 10 seconds after
the operation of trigger contact member 8in,
then the N—S vehicle will be required to wait
until member 9{n disconnects contacts 91c—31d

and permits the “go” signal to be transferred to".
the N—S street. On the other hand if the opera- -

tion of the N—S street switch 22 is made within 5
seconds after member 9in disconnects contacts
8Tc—91d, then the “go” signal will be immediately
transferred to the N—S street.

In either case, so long as the N—S street switch
22 is operated within 15 seconds after the opera-
tion of trigger contact member 80n, a circuit is
completed for energizing magnet coil 144, from
positive potential P, through street switch 22,
wires 180—2190—246, armature {40a, contact
{41a, wires 247—24Ta, magnet coil 144, to nega-
tive potential N. 'The subsequent operation of
armatures §145—145b and the relay having mag-
net coils 148—149—150 is identical to that out-
lined in the forepart of description 4A. There-
fore, it is apparent that, 10 seconds after the “go”
signal is transferred to the N—S street, it will
return automatically to E—W street.

It is important to note in the above, that a
vehicle operating the N—S street switch 22, more
than 10 seconds after the last operation of the
E-—W street switch 22A, will immediately transfer
the “go” signal to the N—S street, and if the
operation of the N—S street switch 22 is within
15 seconds after the last operation of the E—W
street switch 22A the “go” signal will return
automatically to the E—W street by virtue of an
operation of armature 145b and contact 147, but
if more than 15 seconds elapse, then armature

145b and contact 147 will not operate to return
the “go” signal to the E—W street automatically,

From the foregoing it will be seen that g vehi-
cle between the E—W street switch 224 and the
intersection, when the “go” signal is transferred
to the N—S street, will be permitted to proceed
immediately after traffic ceases on the N—S
street.

ParT 4B

For the purpose of illustrating the arterial
automatic return of the “go” signal,-it will be
assumed that the “go” signal is to return always
to the N—S street. For this purpose disconnect-
ing switches (70, 169 and 262 are closed. It is to
be noted that, in order to place the disconnecting
switch 169 in circuit with contacts 90d—80c of 15-
second timing mechanism 90, the disconnecting
switch 170 must also be closed. Therefore, when-

ever the arterial automatic return of the “go”
5 signal is provided for the N—S street, the vehicle-
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operated automatic return of the “go” signal is
provided for the E—W street.

The principal object of always returning the
“go” signal to a given street, is to facilitate the
movement of traffic thereon. In other words, the

street to which the signal is always to return, is’

an arterial street, and will normally have con-
siderably more traffic than the other streets of
the intersection. Obviously only one street of an
intersection can be provided with the arterial
automatic return of the “go” signal, Accordingly,
whenever the N—S street is provided with the
arterial automatic return feature, disconnecting

switches {71, 168 and 264 are opened, and vice
versa.

. For the purpose of illustration, I will assume
that the “go” signal is on the N—S street and

that no traffic has operated thereon for some
time, and that a single vehicle operates the E—W
street switch 22A. ’

The operation of the vehicle-operated auto-
matic return of the “go” signal to the E—W street
is identical to that outlined in Part 4A.

The operation of the E—W street switch 22A

energizes magnet coil 150, and raises armatures
{5{—151b to bring about a simple transfer of the
“go” signal to the E—W street as outlined in Part
1. As further outlined in Part 1, when the “go”
signal is transferred to the E—W street, a trigger
contact member 9i7 is operated to connect con-
tacts 9ic—81d for 10 seconds, and thereby ener-
gize magnet coil §34a to prevent a simple trans-
fer of the “go” signal to the N—S street for at
least 10 seconds. Simultaneously with the opera-
tion of trigger contact member 9in, a similar
trigger contact member 907 is operated to con-
nect contacts 80d—908c for 15 seconds, or for 5
seconds longer than contacts 9ic—9id. When
the contacts 30d—80c¢ are connected, a circuit is
established for energizing magnet coil {44¢, from
positive potential P, through contacts 90d—30c,
wire 240, disconnecting switch 170, wire 258q, dis-
connecting switch 169, wire 258, armature 5le,
contact £55a, wires 265-—235a, magnet coil {44a
to negative potential N. The energization of
magnet coil 144a raises armatures 145a—i45c.
As mentioned in the description of the relay sys-
tem, armature 145¢ in raising will not connect
contact. i47a, therefore no change in operation is
effected at this fime. If no vehicles operate the
N-—S street switch 22 for 15 seconds after the
last operation of the E—W street switch 22A,
then the “go” signal will remain on the E—W
street for 5 seconds after contacts 91c—9id are
disconnected. However, 15 seconds after the last
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operation of the E—W street switch 22A, the

contacts 96d—30c will disconnect, and de-ener-
gize magnet coil 144a. The de-energization of
magnet coil 144a permits armatures 145a—145c

to release, which causes armature 145¢ to con-.

nect contact 14Ta momentarily and to complete a
circuit for energizing magnet coil 148¢, from posi-
tive potential P, through armature 145¢, contact
147a, wire 240a, disconnecting switch 262, wire
2400, magnet coil (48a to negative potential N,
The energization of magnet coil 148a raises arma-
tures 15la—15Ic and thereby effects a simple
transfer of the “go” signal to the N—§ street as
outlined in Part 1. Thereafter, if no vehicles
operate either street switch, the “go” signal will
remain on the N—S street.

T'will now assume that a single vehicle operates
the N-—S8 street switch 22 within 10 seconds after
an operation of the E—W street switch 22A.

The operation of the E—W street switch 22A°
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From the foregoing it will be evident that, re-
gardless of traffic conditions, the automatic cyclic

“transfer will cause the “go" signal to be alter-

nately and repeatedly transferred from one street
to another, via, either the simple or positive meth-
ods of operation In this case the “go” signal
will be prevented from further change for at
least 10 seconds after each cyclic transfer, and,
in the absence of vehicle operation on either street
during this. period, will remain on the street to
which it was last actuated, awaiting further op-
eration by the cyclic transfer method or approach-
ing vehicles. It is also apparent that, 10 seconds
ai.ﬁ;er .I_ezséch operation of contacts 116—1IT and

2 - ?
transferred according to the simple method of
operation outlined in Part 1. If it is desired
not to have the “go” signal transferred at fixed
intervals, then cam 100d is not used.

PART 4
The automatic return of the “go” signal

. This method of operating the “go” signal is .

employed to return the “go” signal automatically
to the street from which it was taken when traffic
ceases to use the “go” signal on the other streets.
One object of this arrangement is fo assure a
transfer of the “go” signal to traffic that was
abruptly stopped by the interruption of a con-
tinuous stream of traffic.

PART 4A

For the purpose of {llustrating the vehicle-op-
erated automatic return of the ‘“go” signal, it
will be assumed that a continuous stream of
traffic is retaining the “go” signal on the E—W
street, and that a vehicle approaches on the N—S
street. It will be assumed that the “go” signal
is to be returned to the E—W street, and for
this purpose the disconnecting switch 1710 is
closed.

It will be remembered that the street switches
22 and 22A are placed back from the intersection
a distance sufficient to permit a vehicle, traveling
at the usual rate of speed, to stop before reach-
ing the intersection, if the “go” signal is pre-
vented from being immediately transferred to
the approaching vehicle.. With the street
switches so located, it will be evident that it is
possible that either a slow moving vehicle or a
stream of vehicles, abruptly stopped by reason
of a positive transfer of the “go” signal to an-
other street, will not have sufficient time to. pass
the intersection after operating its street switch.
Therefore, I have provided vehicle actuated
means for returning the “go” signal to the street
from which it was taken, when traffic on the
intersecting street ceases. I have further pro-
vided that the vehicle operated return of the
“go” signal will function only when the signal
is taken from a sireet within 15 seconds after
the last operation of the street switch thereon.
That is, if considerable time elapses after opera-
tion of the street switch on the street receiving
the “go” signal before the ‘“‘go” signal is trans-
ferred to a cross street, then the “go” signal will
not be automatically returned, since the 15 sec-
ond period is arbitrarily selected as representing
the time required for slow moving vehicles to pass
the intersection.

To provide for the vehicle-operated automatic
return of the “go” signal to the E—W street, the
disconnecting switch 70 is closed, while to pro-
vide for this feature for the N—S street, dis-
connecting switch 171 is closed. Thus the use of

the “go” signal may be retained or .

11

the vehicle-operated return of the “go” signal
is set according to the requirements of the traffic
usihg the intersection. For the purpose of illus-
tration, I will assume that disconnecting switch
110 is closed, and disconnecting switches (68, 169,
17(, 262 and 264 are opened. :

As outlined in Part 1, vehicles continually op-
erating the E—W street switch 22A, within 10
seconds after the last operation thereof, repeated-
ly operate trigger contact members 817 and re-
tain contacts 91c—91d connected for 10 seconds
after each operation of a trigger contact mem-
ber 8in, which retains magnet coil 134a ener-
gized and thereby prevents a simple transfer of
the “go” signal to the N—S street. Simultane-
ously with the operation of each trigger contact
“member 9in, a similar trigger contact member
907 is also operated to connect contacts 90d—90c
for 15 seconds after each operation of a trigger
contact member 80n. Therefore, as long as the
simple transfer of the “go” signal to the N—S
street is prevented, and for a period of 5 seconds
after such transfer is granted, contacts 96d—90c
remain connected. As long as contacts 90d—80c
are connected, a circuit is completed for ener-
gizing magnet coil 139a, from positive potential
P, through contacts 90d—90c, wire 240, discon-
necting switch 170, wire 240e, magnet coil 139a
to negative potential N. A vehicle operating
N—S street switch 22 while traffic is continually
operating the E—W street switch 22A, operates
relay having magnet coils 148a—I149a—150a to
bring about a positive transfer of the “go” signal
to the N—S street as outlined in Part 2A.

Incident to the operation of the N—S street
switch 22, a circuit is completed for energizing
magnet coil 144, from positive potential P,
through street switch 22, wires 180—219a—246,
armature 148a, contact (4la, wires 247—287a,
magnet coil 144 to negative potential N. This
energization of magnet coil {44 raises armatures
185—145b and completes a circuit for energizing
auxiliary magnet coil (43, from positive poten-
tial P, through armature 140c, contact 142a, wire
244, contact 146, armature 145, wire 242, electro-
magnet (43 to negative potential N. The ener-
gization of the auxiliary magnet coil 143 refains
armatures 185—145b raised after the magnet coil
144 becomes de-energized. As mentioned in the
description of the relay system, armature 1450
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does not engage contact (41 while it is being -

raised. Therefore, five seconds after the posi-
tive transfer of the “go” signal to the N—S street,
contacts 90d—80c disconnect and de-energize
magnet coil 139a. The de-energization of mag-
net coil 139a de-energizes magnet coil 143, there-
by causing armatures (45—145b to release. Dur-
ing the movement of armature 1450 to its nor-
mal released position, it vqll momentarily con-
nect contact 187 and energize magnet coil {48,
from positive potential P, through armature 145b,
contact 147, wires 263a—263, contacts (08a—108D,
wires 251a—251, magnet coil (48, to negative po-
tential N. This energization of magnet coil {48
raises armatures 151—I151b and accordingly reg-
isters an operation for the E—W street to bring
about a simple transfer of the “go” signal to the
E—W street.

I will now assume that a single vehicle operates
the N-—S street switch 22 within 15 seconds after
a single vehicle operated the E—W street switch
22A.

Under these conditions the “go” signal is es-
tablished on the E—W street as outlined in Part
1, in which case a trigger contact member 9in
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, 3,234,810
"energizes magnet coil 150, and raises armatures

151—181d to bring about & simple transfer of the
“go” signal to the E—W street, as outlined in
Part 1. As further outlined in Part 1, when the

“g0” signal is transferred to the E—W street, a -

trigger contact 81n is operated to connect con-
tacts 81c—91d. for 10 seconds, which energizes
magnet coil 134a to prevent a simple transfer of
the “go” signal to the N-—S stfeet for at least 10
seconds. Simultaneously with the operation of
trigger contact member 82, a similar trigger
contact member 90x is operated to connect con~
tacts 90d--90c for 15 seconds, or for 5 seconds
longer than contacts 81c—8id. When the con-
tacts 90d—90c are connected, & circuit is estab-
lished for energizing magnet coil t44a, from posi-~
tive potential P, through contacts 90d—~-90¢, wire
240, disconnecting switch 170, wire 258a, discon-

necting switch 169, wire 258, armature (5l¢, con- -
tact 155a, wires 265—285a, magnet coil (4da to

negative potential N, The energization of magnet
coil 144a raises armatures 145a—I45c. As men-
tioned in the description of the relay system,
armature 145c¢ in raising does not connect con-
tact 141a, therefore no further operation is ef-
fected at this time, »

A vehicle operating the N—S street switch 22

within 10 seconds after the above described

operations, energizes magnet coil 150¢ and raises
armatures
transfer of the “go” signal to the N—S street,
which is prevented from being immediately trans-
ferred to the N—S street by reason of the previ-
ous energization of magnet coil 134a in response
to the operation of trigger contact member 8in
by the vehicle on the E—W street. As soon as
armature 15lc disconnects contact (55a, the
arterial return circuit of magnet-coil i44a from
contacts 90d—80c is opened, thereby permitting
armatures 145a—145c to release. 'Armature {45c
in releasing momentarily connects contact (47a,

.and completes a circult for energizing magnet

coil 148a. However, since armatures {§la—151c
were previously raised in response to an energiza-
tion of magnet-coil 1504, no further operation
will occur at this time.

As long as the trigger contact member 907 con-
nects contacts 80d—390c a circuit is completed for
energizing magnet coil 138a from positive poten-
tial P through contact 90d, trigger contact mem-
ber 90n, contact 90c, wire 240, disconnecting

switch 170, wire 240¢, magnet coil 139a, to nega- _

tive potential N, thereby raising armatures
140a—I140c. Therefore, when the N—S street
switch 22 was operated, an auxiliary circuit was
completed for the energization of magnet coil 144
from positive potential P, through street switch
22, wires 180, 219a and 246, armature (40a, con-
tact ldla, wires 247—247a, magnet coil (44 to
negative potential N, thereby raising armatures
145—145b. When armature (45 connects con-
tact 146, a circuit is established for energizing
magnet coil 143 to retain armatures 145—I145b
in their operated positions, the latter circuit be-

5 ing completed from positive potential P through

armature 40c, contact 142a, wire 244, contact
146, armature 145, wire 242, magnet coil 143, to
negative potential N. As mentioned in the de-
scription of the relay system, armature 1455 does
not connect contact 147 while it is being raised.
10. seconds after the operation of the E—-w
street switch 224, trigger contact member 917

-@isconnects contacts 91c—91d, and thereby de-

energizes magnet coil I34a. The de-energiza-
tion of magnet coil 134a provides a simple trans-

" contact 147a completes a circuit

15la—I51c, thereby calling for a

.13
fer of the “go” signal to the N—S street, as out-
lined in Part 1, by virtue of the previous energi-
zation of magnet coil 160a, - .

As soon as the “go” signal is transferred to the
N—S street, magn ' coil 134 is energized to pre-
vent a return of wae “go” signal to the E—W

. street, for 10 seconds, and armatures (5ta—15fc

release.. When armature 16ic releases, it re-
connects contact 165a, and thereby re-estab-
lishes the arterial return circuit of magnet .coil
144 from contacts 80d—90c. Therefore, 5 sec-
onds after the transfer of the “go” signal to the
N—S street, contacts 80d—80¢ disconnect, and
de-energize magnet coil 44, which in tirn per-
mits armature 145¢ to release and momentarily
connect contact 147a. Armature 145¢ connecting
for energizing
magnet coil 148a, which, in turn, raises armatures

-15la—151c and operates trigger contact member

937 to retain the “go” signal on the N—§ street
for 10 seconds after the 15 second contacts
80d—90c disconnect. The disconnection of con-
tacts 90d—90c also de-energizes magnet coil 13%a,

15

which, in turn, de-energizes magnet coil {43 and

permits armature 145b to release and momentari.

1y connect contact 141, Armature 145b connect-

ing contact 147 completes a circuit for energizing
magnet coil 148 from positive potential P through
armature 145b, contact 147, wires 263a—263, con-
tacts 108a—108b, wires 251a—251, magnet coil
148 to negative potential N, and thereby raises
armatures (§1—I51b to bring about a vehicle-

- operated return of the “go” signal to the. E—W

street, as outlined in Part 4A. Therefore, 10
seconds after the “go” signal is. transferred to
the N—S street, the trigger contact member 937
disconnects contacts 93d—93c¢, and provides a
return of the “go” signal to the E—W street via
the simple method outlined in Part 1, by virtue
of the previous energization of magnet coil 148,
As soon as the “go” signal is returned to the E—W
street, trigger contact member 907 re-connects
contacts 80d—80c, and thereby re-energizes mag-
net coils 13%a—144a. .

Assuming that no further vehicle operation of
either street switch 22 or 22A is effected, con-
tacts 90d—80c will disconnect 15 seconds after
the “go” signal is returned to the E—W street,
and de-energize magnet coils 139a—I44q. The
de-energization of magnet coil 139¢ will produce
no further operation as the N—S street switch
22 was not operated during the immediately pre-

.ceding 15 seconds. However, the de-energization

of magnet coil {4da will permit armature 145¢
to release and momentarily connect contact 147a
to bring about the arterial return of the “go”
signal to the N—S street. ‘ .

It will be noted that the arterial return cir-
cuit for automatically returning the “go” signal
to the N—S street, is completed through arma-
ture 151c and contact 155a. o

‘Therefore, for a single operation of the N—S

street switch 22 within 15 seconds after the -

transfer of the “go” signal to the E—wW street,

_ the arterial return circuit energizes operating coil

44a after the “go” signal is transferred to the
N—S street, and retains the “go” signal on the
N—S street for 10 seconds after contacts 80d—90c
disconnect. However, when traffic continually
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operates the N—S street switch 22, the arterial 70

return circuit is retained open.  Thus, the vehi-
cle-operated return of the “go” signal, when used
in connection with the arterial automatic return,
cannot function to transfer the “go” signal to
the E—W street until the “go” signal has dis-
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_played for at least 15 seconds on the arterial

street, in the event the N—S and E—W street
switches are operated within 15 seconds of each
other. . '

Since the arterial automatic return of the “go”
signal, outlined in Part 4B, is effective only when

vehicles cease to use the “go” signal on the E—W

street, then it is desirable to have this return ef-
fective even though contacts 108a—109b are dis-
connected. Therefore, disconnect switch 262 is
provided to jumper these contacts when the N—S
street is made arterial. Similarly, when the
E-—W street. is made arterial, disconnect switch
264 is closed to jumper contacts 108a—108D.

Explanation of contacts 108a—108b and
109a—109b

Contacts 108a—108b and 109a—109b are pro-
vided to prevent vehicle-operated returns of the
“go” signal to one street when traffic continually
operates the street switch on an intersecting
street. .

In the description of the vehicle-operated-auto-
matic return of the “go” signal, outlined in Part
4A, it was stated that disconnecting switches 264
and 262 were left in their normal open positions
so that the circuit of magnet coils 148a and 148,
respectively, were completed through contacts
108a—108b and 109a—109b.

In the description embracing the relative set-
tings of the timing mechanism, it was pointed
out that the latter mentioned contacts are alter-
nately and repeatedly disconnected, first one pair,
followed one minute later by the other pair, and
so on cyclically. Taking for example contacts
{08a-—108b, it will be remembered that these con-
tacts are disconnected when contacts 113—1{14
are connected, and that the contacts ti13—I14
are employed in bringing about a positive transfer
of the “go” signal to the E—W street, as outlined
in Part 2A.

As described under Part 4A, an operation of
the N-—S street switch 22, while the contacts
90d—90c are connected, energizes operating coils
143—144 which, in turn, brings about the ener-
gization of opérating coil 148 to return the *“go”
signal to the E—W street 10 seconds after the
last operation of the N—S street switch 22, It
will be obvious, therefore, that continual oper-
ation of the N—S street switch 22 will compel
the “go” signal to be returned to the E—W street
via the positive transfer method, outlined in
Part 2A. As soon as the “go” signal is returned
to the E—W street, contacts 90d—90c are re-
connected, and, since the illustration assumes
continual operation of the N-—S street switch
22, the vehicle-operated automatic return fea-
ture would re-energize magnet coil 148 and pro-
vide an unnecessary return of the “go” signal to
the E—W street. 'To eliminate this unnecessary
return of the “go” signal, the vehicle-operated
automatic return circuit connecting contact 147
and operating coil 148 is opened by the discon-
nection of contacts 108a—I108b. Obviously,
therefore, when the vehicle-operated automatic
return feature is provided for the E—W street,
cams (05 on disk 100b are adjusted to main-
tain contacts 108a—108b disconnected slightly
longer than contacts 80d—80c are connected.

For the purpose of illustration, I will assume

that a single vehicle operates the E—W street -

© switch 22A, while traffic is continually operat-

78

ing the N—S street switch 22.
As outlined in Part 1, continual operation of
the N—S street switch 22 repains the “go” sig-

2,234,610

nal on the N—S street for 10 seconds after
each operation of the street switch. Therefore,
transfer of the “go” signal to the E—W street
in response to the-single operation of the E—W
street switch 22A can be accomplished only by
the positive transfer method, outlined in Part
2A- . . B .

Each operation of the N—S street switch 22,

" as previously mentioned, operates the mecha-

nism to retain the “go” signal on the N—S street
for 10 seconds after each operation. With the
“go” signal on the N—S street, and a vehicle
operates E—W street switch 22A, magnet coil
150 is energized to call for a transfer of the “go”
signal to the E—W street. As outlined in Part
2A when contacts 13—114 are subsequently con-
nected, magnet coil 133a is energized to discon-
tinue operation of the mechanism in response to
operation of the N—S street switch 22, There-
fore, as soon as the contacts 93d—83c discon-
nect, magnet coil 134 is de-energized, and the
“go’ signal is transferred to the E-—W street.
As outlined in Part 4A, contacts 90d—90c re-
main connected for 15 seconds after the “go”
signal is transferred to the E—W street, which
(I:ompletes a circuit for energizing magnet coil
38a.

Since the illustration is assuming that traffic
is continually operating the N—S street switch
22, the next operation of the N—S street switch
22, after the magnet coil 139a is energized, will
complete the vehicle-operated return circuit via
wires 218a—246, and bring about the energiza-
tion of magnet coils (43—I44. 15 seconds after
the “go” signal is transferred to the E—W street,
contacts 80d—90c disconnect and de-energize
magnet coil [39q, which, in turn, de-energizes

© magnet coil 143 to permit armature i45b to re-

lease, and momentarily engage contact 147,

‘However, since the “go” signal was transferred

to the E—W street via the positive method out-
lined in Part 2A, contacts 108a—108b are discon-
nected, which prevents an energization of mag-
net coil 148 to bring about a vehicle-operated
return of the “go” signal to the E—W street.
Thus, a vehicle operated return of the “go”
signal to the E—W street is prevented when
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traffic is continually operating the N—S street

switch 22.
Referring to the forepart of Part 4A, it will
be observed that the purpose of the vehicle-oper-

ated return of the “go” signal is to prevent a slow

moving vehicle from being trapped between the
E—W street switch 22A and the intersection,
when a vehicle operates the N—S street switch
22 within 15 seconds after the operation of the
E—W street switch 22A. 'Obviously, in the fore-
going illustration, the E—W vehicle, because of
continual operation of the N—S street switch
22, had sufficient time to approach the intersec-
tion before it received its 10 second display of
the “go” signal. Dependent upon the relative
time of operation of the E—W street switch 224,
with respect to the engagement of contacts
f13—I114, the E—W vehicle may have consider-
able time before the positive transfer of the “go”
signal outlined in Part 2A can occur,

Therefore, to illustrate the operation of the
vehicle-operated return under another condi-
tion, it will be assumed that the E—W street
switch 22A is operated while the contacts
{13—{ 14 are connected.

Under this condition, the “go” signal is im-
mediately transferred to the E—W street via
the positive ‘method outlined in Part 2A, since
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the contacts 1{3—I114 are connected. As soon
as the “go” signal is transferred to the E—W
street, contacts 80d—80c¢ engage, and, since the
illustration is assuming continual operation. of
the N—S street switch 22, the next operation
of the N—S street switch 22 will bring about
the energization of magnet coils 143—144.

As hereinbefore mentioned, contacts 108a—108b
remain disconnected slightly longer than con-
tacts 90d—90c remain connected. Therefore,
since the E—W street switch 22A was operated
while the contacts 108a—108b were disconnected,
the latter contacts will reconnect before contacts
80d—80c disconnect. Thus, when contacts
90d—80c disconnect, magnet coil 143 will be de-
energized, and permit armature 1450 to mo-
mentarily engage contact [47. Contacts
108a—108Db being closzad at this time, magnet coil
148 will be energized to provide a vehicle-oper-
ated return of the “go” signal to the E—W
street, which will not occur until contacts
{13—114 are subsequently connected. -

When contacts 113—1{14 subsequently connect
to permit the vehicle-operated return of the “go”
signal to the E—W street, the contacts 90d—90c
will disconnect before contacts 108a—108b are
reconnected, thereby preventing an unnecessary
repeated return of the “go” signal to the E—W
street.

In the foregoing illustrations, the operation
of the vehicle-operated return for the E—W
street was discussed, and it is to be understood
that a similar relation of contacts 109a—109b
and 92d—982c¢ will exist when disconnect switch
171 is closed to provide the vehicle-operated
return feature for the N—S street.

PART 5
Warning signal

In the usual form of traffic signal system that
normally alternately and repeatedly displays a
“go” signal to one thoroughfare and then to
another, it is customary to display a warning
signal for a short time before each transfer of
the “go” signal. In systems of this type the con-
stant use of a warning signal is necessary, since
the “go” signal is operated independently of
traffic. Therefore, no distinction is made be-
tween a “go” signal transfer in the presence of
traffic over that in the absence of traffic. Thus,
when the “go” signal is subjected to control by
vehicles using the intersection, it is not necessary
to display the warning signal before each trans-
fer of the “go” signal, but only when the “go”
signal is transferred in such a manner that it
interrupts a continuous stream of traffic.

In my invention separate and distinct methods
of transferring the “go” signal are employed,
which differentiate between a transfer of the
“g0” signal from g street on which there is no
traffic, and a transfer from a street on which
there is a continuous stream of traffic. In de-
scribing the operation of my invention, I con-
veniently designated the transfer of the “go”
signal from a continuous stream of traffic, as a
positive transfer of the “go” signal, which was
described in detail in Part 2. Thus, in the opera-
tion of my invention, I have provided that the
warning signa] will be displayed only when ‘the
“go” signal is transferred by the positive method.

For the purpose of illustration, I will assume
that a continuous stream of traffic is retaining
the “go” signal on the E—W street, and that a
single vehicle approaches on the N—S street.

Under these conditions of traffic, the “go” sig-
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nal will be operated in exact accordance with
the operation outlined in Part 2A. 1In this plan
of operating the “go” signal, the electro-magnet
96 operates a trigger contact member 96n and
causes the contacts 96d—96¢ to be connected for
a. time longer than contacts 81c—91d. With
continuously moving traffic on the E—W street,
timing member 81 is repeatedly operated.
Therefore, the operation of electro-magnet 96,
to interrupt the operation of timing member 91,
will result in the final timing of member 91, be-
ginning substantially at the same time the elec-
tro-magnei 96 operates timing member 96N. As
previously described, each trigger member 96k is
provided with a contact member 96s that is’
adapted to connect contacts 96{—86T for a
definite time before -the trigger 96k is restored
to normal by its hooked cam 960. Thus, under
the above conditions of operation, contacts
96{—96T are connected by contact member 96s
for a definite time before hooked cam 810 causes
trigger contact member 96n to disconnect con-
tacts 81c—81d.

It will be noted that, when the  contacts
91c—91d are connected, the magnet coil (34q is
energized, thereby holding its armature 135¢ in
engagement with contact 13Ta. Therefore, when
the contact member 96s causes contacts 961—867T
to connect, a circuit is completed for energizing
magnet coil 164 of the warning signal control re-
lay, from positive potential P, through armature
135¢, contact 173a, wire 221, contacts 96t—967,
wires 226—223, magnet coil 164 to negative
potential N. This energization of magnet coil
164 raises armature 165, which completes the
circuit of warning signal 21, from positive
potentia] P, through armature 165, contact 166,
wire 225, warning signal 2i. to negative
potential N. _

As soon as the contacts 91c—91d are discon-
nected, the magnet coil (34a is de-energized,
thereby causing armature 135¢ to open the cir-
cuit of magnet coil 164 of the warning signal
control relay. Thereafter the “go” signal will
be immediately transferred to the N—S street,
and contacts 96d—96¢ disconnected, as described
in Part 2A.

It will be observed that should the last opera-
tion of E—W street switch 22A be completed
somewhat before the N—S vehicle causes the
electro-magnet - 96 to function, the contacts
9ic—91d will de-energize electro-magnet {34a
before contact 96s has left contact 96¢. There-
fore, the circuit of the warning signal will be
energized for a shorter time than that described
previously in Part 5.

Obviously, therefore, the warning signal will
display for a fixed time only when the trigger -
contact members 9in and 96z begin their timing
at substantially the same instant, while the dis-
play of the warning signal for other times will
be shortened by the amount of time elapsing be-
tween the last operation of a trigger contact

‘member 81n and the subsequent operation of a

trigger contact member 96n. Therefore, when
the amount of time elapsing between the last
operation of timing member 81 and timing mem-
ber 96N is equal to the norma] time of display
of the warning signal, no warning signal will
be displayed. Obviously the display of a warn-
ing signal under these conditions is unnecessary
since the last vehicle moving on the E—W street
will have sufficlent time to pass the intersection
before the vehicle on the N—S street reaches the .
intersection.
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From the foregoing it will be apparent that,
since my invention is responsive to traffic, its

" operation will, of necessity, vary with different
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traffic conditions and different adjustments of
the controlling mechanisms. Therefore, having
thus described the fundamental operation of my
invention, I will now give specific illustrations of
its operations under various conditions of traffic
and adjustments. :

CONNECTION 1 -

Referring to Fig. 14 of the drawings, I will
assume that switches 112 and 113 in the cabs
of E—W and N—S street .cars are not operated,

and that cam 100d on disk 100b is not used. I.

will also assume that disconnecting switches 110,
171, 168, 169, 262 and 264 are opened, so as not
to provide any automatic return of the “go” sig-
nal for either street. ‘

With these adjustments of the mechanism,
the “go” signal will remain on the street to which
it is last actuated, and, as shown in Fig. 14, the
“go” signal is now on the N—S street. Assuming
that no vehicles have operated the street switches
for some time, the following illustrations outline
the specific operation of my invention under cer-
tain conditions of traffic. : It is to be understood,
however, that many other conditions of traffic
may prevail other than those specifically out-
lined. Therefore, the operation of my invention
is not to be regarded as applicable only to the
particular illustrations provided hereinafter,

]llust_ration I

Single vehicle approaching on N—S street:

The approaching vehicle operates N—S street
switch 22, and, via contacts (52a and {36a,
brings about an energization of electro-magnet
79. This in turn operates a ftrigger contact
member 93n and energizes magnet coil 134,
thereby preventing a transfer of the “go” signal
to the E—W street for 10 seconds, as outlined
in Part 1. Therefore, the “go” signal remains on
the N—S street for at least 10 seconds longer,
and the vehicle, if traveling at the usual rate of
speed, is assured the right-of-way for a time
sufficient to permit its passage through the in-
tersection.

Hlustration II

Single vehicle approaching on N—S street,
followed within 10 seconds by another vehicle on
N—S street:

If, in the preceding illustration, a following
vehicle operates N—S street switch 22 within 10
seconds of the preceding operation, the same
operations are repeated, and another trigger
contact member 93n is operated to maintain
magnet coil 134 energized, and to thereby further
prevent a transfer of the “go” signal to the E—W
street for 10 seconds after the last operation,
as outlined in Part 1. Therefore, the “go” signal
remains on the N—S street for at Itast 10 sec-
onds after the last operation of street switch 22
to assure the last vehicle, if traveling at the usual
rate of speed, the right-of-way for a time suf-
ficient to permit its passage through the inter-
section.

Illustration II1

Single vehicle approaching on N—S street,
followed within 10 seconds by a single vehicle
on the E—W street:

The approaching vehicle operates N—S street
switch 22 and produces the same operations out-
lined in Illustration I. A vehicle operating the
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E—W street switch 22A within 10 seconds after
the last operation of N—S8 street switch 22 en-
ergizes magnet coils 150-—(498 and calls for the
“go” signal, which is prevented from beéing im-
mediately transferred to the E—W street by rea-
sor‘x of the previous energization of magnet coil
134, .
Therefore, 10 seconds after the last operation
of the N—S street switch 22, magnet coil 134 is
de-energized, and, via. contacts 136 and 152,
electromagnet 68 is energized moving bar 63 to
the left. This in turn causes the “go” signal to
be transferred to the E—W street, and also op-
erates a trigger contact member 8in for ener-
gizing magnet coil' 184a, to prevent a transfer
of the “go” signal to the N—S street for 10

- seconds, as outlined in Part 1.

Thus a single vehicle operating on the street
having the “go” signal followed within 10 sec-
onds by a single vehicle on another street, will
cause the “go” signal to be retained for 10 sec-
onds on the first street and then be transferred
to the second street for at least 10 seconds, after
which the “go” signal will remain on the second
street awaiting further operation by vehicles on
either street. -

Illustration 1V

Single vehicle approaching on N—S street,
followed after 10 seconds by a single vehicle on
the E—W street:

In the preceding illustration, the E—W street

switch 22A was operated within 10 seconds after
the last operation of the N—S street switch 22.
Therefore, the E—W vehicle was required to wait
until magnet coil 134 was de-energized before the
“go” signal was transferred to the E—W street.
It can be seen, however, that if the E—W street
switch 22A is operated after the 10 second period
expires, the “go” signal will immediately trans-
fer to the E—W street.
" Thus, & vehicle operating -a street switch on a
street not having the “go” signal more than 10
seconds after the last operation of the street
switch on the street having the “go” signal, will
cause the “go” signal to be immediately trans-
ferred to the street not having same for at least
10 seconds, after which it will remain on the last
mentioned street awaiting further operation by
vehicles -on either street.

INlustration V

Single vehicle approaching on E—W street:

The approaching vehicle operates E—W street
switch 22A, and, via contacts 152 and 136, brings
about an energization of electro-magnet 68,
moving bar 63 to the left. This in turn causes
the “go” signal to be immediately transferred
to the E—W street, and also operates a trigger
contact member 91n for energizing magnet coil
{34a, to prevent a transfer of the “go” signal to
the N—S street for at least 10 seconds, as out-
lined in Part 1. Therefore, the “go” signal is
immediately transferred to the E—W street for
at least 10 seconds to permit an uninterrupted
movement of the E—W vehicle through the in-
tersection, after which the “go” signal will re-
main on the E—W street awaiting further op-
eraticn by vehicles on either street.

Iustration VI

Vehicles simultaneously approaching on both
the N—S and E—W streets:

In illustrations I and V, a simple operation of
the “go” signal was outlined for both the N—S
and E—W streets, and it will be apparent that,
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if the street switches 22 and 22A are simul-

taneously operated, the circuits via  ¢ontacts
{82a—036a and §52—136 are likewise.simultane-
ously closed. Since connection 1 is assuming
that the “go” signal is on the N—S street, ex-
amination of Fig, 14 will show that the above
simultaneous operations will result in magnet
coils §28a and 128 being energized at the same
time. As these magnet coils are substantially
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a simple transfer of the “go” signal to the E—W
street, and when contacts {i3—i14 are connect-
ed, a circuit is completed via contacts {53 and
188 for causing an automatic positive transfer
of the “go” signal to the E—W street, as outlined
in Part 2A. 5\

Thus & single vehicle on the E—W street causes
the “go”\signal to be taken from a continuous
stream of | trafiic on the N—S street. \Accordingly

equal in power, the plunger armature 129 will —the warning signal 21 is displayed prior to the

not move to either of its operated positions un-
less some means is provided to unbalance this
condition. In this respect further inspection of
Fig. 14 wiil show that when the bar §7 is moved
to the right to cause the “go” signal to be dis-
played to the N—S street, contacts §7d—60 are
connected to place magnet coll (27¢ in multiple
with magnet coil {28a. Therefore, with the “go”
signal on the N—S street, the plunger armature
§29 will move to the right, by reason of the
greater power provided by magnet coils
§27a—128a, and cause the “go” signal to be re-
tained for at least 10 seconds on the N—S street.

According to Illustration III, when the “go”
signal is held on the N—S street, the magnet
coil 134 is energized, which prevents a transfer
of the “go” signal to the E—W street for 10
seconds after the last operation of N—S street
switch 22, Therefore, 10 seconds after the last
operation of the N—S street switch 22, magnet
coil 134 is de-énergized, and this permits a simple
transfer of the “go” signal.to the E—W street
as outlined in Part 1.

Thus, the effect of vehicles simultaneously op-
erating street switches on intersecting streets is
to retain the “go” signal for 10 seconds on the
street to which it was previously displaying, and
to transfer the “go” signal to the waiting vehicle
on the other street 10 seconds after the last op-
eration of the street switch on the street on
which it was retained, after which the “go”
signal will remain on the saild other street await-
ing further operation by vehicles on either street.

IMustration VII

Continuous traffic on the N—S street with no
trafic on the E—W street:

In Ilustration II it was pointed out that a
vehicle following a preceding vehicle, on the
street having the “go” signal, will operate to
hold the “go” signal for 10 seconds after the last
operation. ‘Therefore, it is obvious that a con-
tinuous stream of traffic operating N—S street
switch 22, each following within 10 seconds of
a preceding operation, will cause the “go’” signal
to remain on the N—S street as long as the con-
tinuous condition of traffic exists, and as long as
no vehicle operates on an intersecting street.

Illustration VIII

Continuous traffic on N—S street with single
vehicle on E—W street:

As outlined in the preceding illustration, a
continuous flow of traffic on the N—S street will
operate to hold the “go” signal continuously on
the N—S street,

A vehicle operating the E—W street switch 22A,
however, energizes magnet coils 150—1498, and
calls for the “go” signal, which is prevented from
being immediately transferred to the E—W
street by reason of the previous energization of
magnet coil 134.

It will be recalled that contacts 113—114 are
connected for definite intervals every two min-
utes regardless of traffic conditions. Therefore,
when the magnet coil 134 is energized to prevent

transfer of the “go” signal, as outlined in Part 5.
Ten seconds after the operation of the\B-—W
street switch 22A, the “go” signal will transfer
to thee N—S street by reason of & subsequent
operation of the N—S street switch 22, effected by
reason of the contlnuous stream of traffic there-
on.

Thus the effect of a single vehicle approaching
on an intersecting street, when the “go” signal
is being retained on another by a continuous
stream of traffic, Is to cause & positive transfer
of the “go” signal to the waiting vehicle, pre-
ceded by a display of & warning signal, and to
transfer the “go” signal in 10 seconds to the
street from which it was taken.

IMustration IX

Continuous tramc on hoth N—s and B—W
streets:

In the preceding illustration it was assumed
that continuous traffic was on the N—S street
and only a single vehicle on the E—W street.
It will be apparent, however, that in the event

continuous traffic operates on the E—W street,.

the “go” signal will also be retained on the E—W

street, as outlined in Part 1. Therefore it will be *

necessary to return the “go” signal to the N—S
street, via the positive method outlined in Part
2A, when contacts 109—110 are connected. Thus
the effect of continuous traffic operating on both
the N—S and E—W streets is to cause the “go”
signal to be alternately and repeatedly trans-
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ferred from one street to. the other, as deter- .

mined by the alternate and repeated operation of
contacts 1{3—{{4 and (09--i10, and further to
accompany each transfer of the “go” signal with
a short display of a warning signal.

INlustration X

Single vehicle on N—S street followed within
10 seconds by g single vehicle on the E—W street,
while the contacts i13—114 are closed:

Inspection of Fig. 14 and Xllustrations III and
VIII will reveal that the “go” signal, under such
conditions, will be transferred to the E—W street
within 10 seconds after the last operation of the
N—S street switch 22 via the posmve method
outlined in Part 2A.,

It will be further evident that since the “go”
signal is transferred via the positive method,
the warning signal will be displayed shortly be-

_ fore the transfer of the “go” signal to the E—W

street, and that the time of display of the warn-
ing signal will depend upon the time elapsing
between the operation of N—S street switch 22
and the subsequent operation of the E—W street
switch 22A, as outlined in the description of the
warning signal in Part 5.

CONNECTION 2

The operations described in Illustrations I to
X permitted the “go” signal to remain on the
street. to which it was last actuated wher traffic
ceased to operate on either street.

It can be readily seen, from an inspeciion of
Fig. 14, that the “go” signal will always return
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to the N—S street, as outlined in Part 4B, by
making the following adjustments:
Open disconnecting switches 71—168—264;

Close disconnecting switches 170—168—262; -

and

Omit cam 100d carried by disk 100b.

Under this system of connections it is impor-
tant to note that the vehicle-operated automatic
return of the “go” signal, as outlined in Part 4A,
is provided for the E—W street only,

ConNECTION 3

It can be readily seen, by inspection of Fig. 14,
that the conditions described for the N—S and
E—W streets will be interchanged and the “go”
signal will always return to the E—W street by
making the following adjustments:

Open disconnecting switches (70—189—282:

Close disconnecting switches {71—168—264:
and .

Omit cam 100d carried by disk 100%.

Under this system of connections it is impor-
tant to note that the vehicle-operated automatic
return of the “go” signal, as outlined in Part 44,
is provided for the N—S street only.

CoNNECTION 4

Referring to Fig. 14 of the drawings, it will be
seen that with the adjustments made exactly
as In Connection 1, except that cam 100d carried
by disk 1000 is used, the “go” signal is alternately
given to each street, and remains on each street
for 1 minute if no vehicles operate on either
street, as outlined in Part 3. If, on the other
hand, vehicles operate only on the street not
receiving the “go” signal, then the time the “go”
signal is given to the other street will be reduced
to any period between 1 minute and 10 seconds.
In this case the reduction made in the “go” sig-
nal on the one street is added to the time the
“go” signal is given to the other street in that
particular cycle. Assuming that the “go” signal
is on the N—S street, it will be obvious that each
of the Ilustrations I to VI, VIII, IX and X are
applicable to connection 4. It is important to
note that, with continuous traffic on each street,
as described in Illustration X, the time of display
of the “go” signal is the same as the normal
cyclic operation described in Illustration XI.

Ilustration XI

No traffic on either the N—S or E—W streets
and using cam 1080d carried by disk 100b: .

Inspection of Fig. 14 will reveal that the use of
cam (00d will cause contacts §16—{I1T and
122—123 to alternately and repeatedly energize
magnet coils 150149 and 150a—I149a, first. one,
then the other 1 minute later; and so on cyelically,
as outlined in Part 3, therefore simulating actu-
ation of street switches 22 and 22A at fixed times.

Thus, in the absence of vehicular traffic on
either street, the “go” signal is alternately and
repeatedly given first to one street for 1 minute,
then to the other for 1 minute, and so on cycli-
cally.

Ilustration XIT

Continuous iraffic of N—S street with no traffic
on the E—W street and using cam 100d carried
by disk 100b:

With continuous traffic on the N—S street, the
contacts H6—I'1T will close and energize magnet
coils 150—149 to bring about a transfer of the “go”
signal to the E—W street. Referring to Fig. 14
and Dlustration VI, it will be obvious that the
conditions are similar, and that the “go” signal
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under such circumstances will be given to the
N—38 street for 1 minute and 50 seconds, and to
the E—W street for 10 seconds. '

INtustration XIIT

Continuous trafic on both -N—S and E—W
streets and using cam 100d:

In the preceding illustration it was assumed
that continuous trafic was on the N—S street
with no traffic on the E—W street. It will be ap-
parent, however, that in the event continuous
traffic also operates on the E—W street, the “go”
signal will also be retained on the E—wW street, as
outlined in Part 1. Therefore, it will be necessary
to transfer the “go” signal to the N—S street,
via the positive method outlined in Part 2A, when
contacts 108—I110 are connected. Therefore the
effect of continuous traffic operating on both the
N—S and E—W streets is to cause the “go” sig-
nal to be alternately and repeatedly transferred
from one street {o the other, as determined by
the alternate and repeated operation of contacts
f13—1i4 and 1089—110, and further to accom-

pany each transfer of the “go” signal with a short

display of a warning sgignal,

With continuous traffic on both the N—S and
E—W streets the magnet coils 150—148 and
150a—149a are repeatedly energized, therefore the
operation of contacts {16—117 and 122-—123 will
not modify the operation of the “go” signal.

Thus, under these conditions, the “go” signal
will be alternately and repeatedly displayed, first
to the N—S street for 1 minute, and then to the
E—W street for 1 minute, and so on cyclically.
Referring to Illustration IX, it will be noted that
the conditions are similar and that the dispiay of
the “go” signal is identical.

- Hlustration XIV

Single vehicle on N—S street within 10 seconds
after “go” signal is operated to the E—W street
by cam 100d:

As outlined in Dlustration XI, the use of cam
100d will, by virtue of operation of contacts
116—1IT and 122—123, cause the “go” signal to
be alternately and repeatedly given first to one
street for 1 minute, then to the other for 1 min-
ute, and so on cyclically, in the absence of ve-
hicular traffic on either street.

I will assume that cam 1060d has just operated
contacts {16—{17 to bring about a trarsfer of the
“go” signal to the E—W street, as outlined in
Part 3, and that a single vehicle approaches on
the N—S street within 10 seconds after the “go”
signal is transferred to the E—W street.

The approaching vehicle operates N—S street
switch 22 and energizes magnet coils 150a—149q,
thereby calling for a transfer of the “go” signal
to the N—S street, which-Is prevented from be-
ing immediately transferred to the N—S street
by reason of the previous energization of magnet
coil 134a in response to the operation of trigger
contact member 8in,

Therefore, 10 seconds after the transfer of the
“go” signal to the E—W street, magnet coil 134a
is de-energized, and, via contacts 136a and i52a,
electro-magnet 19 is energized to cause the “go”
signal to be transferred to the N—S street and to
operate a trigger contact member 93n for ener-

gizing magnet coil (34 so as to prevent a subse-

quent transfer of the “go” signal to the E—W
street for 10 seconds, as outlined in Part 1.
Therefore the “go” signal, which was taken
from the N—S street and transferred to the
E—W street by virtue of an operation of con-
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tacts 8‘-5 8—117 by cam ﬂ@@d, was transferred in 10
seconds to the N—S street by reason of a vehicle

- approaching on the N—S§ street within 10 seconds
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after the “go™ signal was operated to the E—W
streef by cam 108d.

‘Thus, under these conditions, the “go” signal
will be given to the E—W street for 10 seconds,
and to the N—S street for 1 minute and 50
seconds. ‘

Hlustration XV

" Single vehicle on N—S street within 10 seconds
after “go” signal is operated to the E—W street
by cam 188 and followed within 10 seconds by a
vehicle on the B—--W sireet: :

In the preceding {llustration it was assumed’

that a single vehicle operated the N—8 street
switch 22 within 10 seconds after the “go” signal
was transferred to the B—W street by reason of
cam {804 operating contacts §i8—I(7, where-
upon the “go” signal was displayed for 10 sec-
onds on the BE—W street and 1
seconds on the N—S street.

" I will now assume that a vehicle approaches
on the E—W street and operates street switch
22A within 10 seconds after the “go” signal was
transferred to the N—S street by reason of the
operation of the N—S street switch 22. .

The operation of the E—W street switch 224
energizes magnet coils 150-—149, and thereby calls
for a transfer of the “go” signal to the E—W
street, which is prevented from being immediately
transferred to the E—W street by reason of the
previous energization of magnet coil §34 in re-
sponse to the operation of trigger contact mem-
ber 93z by the vehicle on the N—S street.

Therefore, 10 seconds after the transfer of the
“g0” signal to the N—S street, magnet coil _134
is de-energized, and, via contacts 136 and 152,
electro-magnet 68 is energized to transfer the
“go” signal to the E—W street and to operate &
trigger contact member 81z for energizing mag-

net coil 134a 50 as to prevent a subsequent trans-'

fer of the “go” signal to the N—S street for 10
seconds, as outlined in Part 1.

Thus, under these conditions, the “go” signal
will be given to the E—W street for 10 seconds
by virtue of an operation of contacts | 181147,
and to the N—S street for 10 seconds by virtue of
an operation of N—S street switch 22, and then
transferred to E—W street for 40 seconds by vir-
tue of an operation of the E—W street switch
224, whereupon contacts {22—123 will be oper-
ated by cam {60d to cause the “go” signal to be
given to the N—S street for 1 minute.

Illustration XVI

Single vehicle on N—S street within 10 seconds
after “go” signal is transferred to the E—W
street by cam 100d, followed within 10 seconds by
a vehicle on the E—W street, and then followed
by a second vehicle on the N—S street within 10
Seconds after the “go” signal is operated to the
E—W street in response to an operation by the
E—W vehicle:

In the preceding illustration it was assumed
that a single vehicle operated the N—S street
switch 22 within 10 seconds after the “go” signal
was transferred to the E—W street by reason of
cam 100d operating contacts {16—I117, and that
a single vehicle operated the E—W street switch
22A within 10 seconds after the “go” signal was
transferred to the N—S street by reason of the
vehicle operating the N—S street switch 22A,
whereupon the “go” signal was displayed for 10

minute and 50 ‘
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seconds on the E—W street, then for 10 seconds

on the N—S street, then for 40 seconds on the

E—W street, and then subsequently transferred
to the N—S street for 1 minute by virtue of an
operation of contacts 122—1{23 by cam §00d.

I will now assume that a second .vehicle ap-
proaches on the N—S street and operates street

switch 22 within 10 seconds after the “go” signal .

was transferred to the E—W street by reason of
the operation of the E—W street switch 22A.

The second operation of the N—S street switch
22 energizes magnet coils 150a—¢49¢, and there-
by calls for a transfer of the “go” signal to the
N—S8 street, which is prevented from being im-
mediately transferred to the N—S street by
reason of the previous energization of magnet
coll 134a in response to the operation of trigger
contact member 31n by the vehicle on the E—W
street. . ‘

Therefore, 10 seconds after the transfer of the
“go” signal to the E—W ‘street, magnet coil 134a
is de-energized, and, via contacts 136a and {52q,
clectro-magnet 19 is energized to transfer the
“go” signal to the N—S street and to operate a
trigger contact member 937 for energizing mag-
net coil i34 so as to prevent a subsequent trans-
fer of the “go” signal to the E—W street for 10
seconds, as outlined in Part 1. ‘

. Thus, under these conditions, the “go” signal
will be given to the E—W street for 10 seconds by
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virtue of an operation of contacts f16—1 i1, then -

to the N—S street for 10 seconds by virtue of the
first operation of N—S street switch 22, then to
the E—W street for 10-seconds by virtue of the
operation of the E—W street switch 22A, and
then to N—S street for 1 minute and 30 seconds
by virtue of the second operation of the N—sS
street switch 22A. Tt will be noted that the sub-
sequent operation of contacts 122—123 by cam
100d will not change the display of the “go” sig-

nal since the “go” signal was left displaying to

the N—S street. Therefore, in the absence of
further vehicle operation on either street, the
subsequent operation of contacts I16—1i1 by
cam 1004 will begin the normai cyclic operation
as outlined in Ilustration XI.

. CoNNECTION §

The operations described In INustrations III,
1v, VI, VIII, XIV, XV and XVI permitted the
“go” signal to remain on: the street to which it
was last actuated at the expiration of 10 seconds

_ after the last operation thereof.

It can be seen from an inspection of Fig. 14,

that the “go” signal will return to the N—S street,

as outlined in Part 4A, when the “go” signal is
transferred to the E—W street by an energiza-
tion of magnet coil 150 within 15 seconds after
the last operation of electro-magnet 19 to set or
retain the “go” signal on the N—S street, by
making the following adjustments:

Open disconnecting switches. {68—169-—{70—262
and 264; and close disconnecting switch 111

Under this system of connections it is impor-
tant to note that the “go” signal will not return
to N—S street when the “go” signal is trans-
ferred to the E—W street by an energization of
magnet coil 150 more than 15 seconds after the
last operation of electro-magnet 19. Tt is.also
important to note that the “go” signal will not
return to the N—S street via the vehicle aperated
return of the “go” signal, outlined in Part 4A,
when the contacts 109a—(09b are disconnected.
In this respect attention is directed to the de-
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scription entitled “Explanation of contacts
108a—108b and (09a—109b.”

CONNECTION §

It can be seen, by inspection of Fig. 14, that the
conditions described for the N—S and E—W

streets will be interchanged and the “go” signal

will return to the E—W street, as outlined in
Part 4A, when the “go” signal is transferred to
the N—S street by an energization of magnet
coll 180a within 15 seconds after the last opera-
tion of electro-magnet 88 to set or retain the “go”
signal on the E—W street, by making the follow-
ing adjustments:

Open disconnecting switches 188—169—171—262
and 264; and close disconnecting switch 110

Under this system of connections it is impor-
tant to note that the “go” signal will not return
to the E—W street when the “go” signal is trans-
ferred to the N—S street by an energization of
magnet coil 180a more than 15 seconds after the
last operation of electro-magnet 68. It is also
important to note that the “go” signal will not
return to the E—W street via the vehicle oper-
ated return of the “go” signal, outlined in Part
4A, when contacts 188a—I108b are disconnected.
Ir. this respect attention is directed to the de-
scription entitled “Explanation of contacts
{08a—108b and 109a—109b.”

CoxNEcTION T

Referring to Fig. 14 it will be obvious, when a
street car switch 172 or 113 is operated in any
one of the plans of operation described under
the above headings, Connections 1 to 6, that the
“go” signal may be operated by either the simple

method outlined in Part 1 or the manual posi-

tive transfer method outlined in Part 2B.

For the purpose of illustration, I will assume
that a street car on the N—S street is equipped
with a switch 173 that is arranged to be operated
by the motorman of the car to ground wires 2563
and 258 via contact member BE and contact seg-
ments B3, B4 and BE.

Referring to Figs. 13 and 15 it will be recalled
that contact segment B3 on the N—8 street is
preferably located a distance substantially equal
to the distance that the N—S street switch 22
is spaced from the intersection; contact segment
B4 on the N—S street is located at a point sub-
stantially midway of contact segment B3 and the
usual stopping point of the N—S street car; while
contact segment BS on the N—S street is located
so that the contact. member BS§, carried by the
trolley pole Bl of the N—S street car, is in en-
gagement therewith while the N—S street car is
at its usual stopping point. Thus, I have ar-
ranged my invention so that the motorman of a
N—S street car may change the “go” signal either

“to the N—S street on which his car is traveling or

to the intersecting street E—W, without leaving
the cab of the car. Therefore, if the motorman
does not intend to stop his car, he can change
the signal while contact member B6 is engaging
contact segment B3, so that the car may pass the
intersection uninterrupted. If he does intend to

‘make a stop, he can change the signal while con-

tact member B6 is engaging segment B4 to give
intersecting traffic the right to proceed, and
thereby obviate unnecessary delay to cross trafiic.
In order that the street car may be given the
“go” signal so that it may pass the intersection

45 immediately after loading, the ‘motorman can
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also change the signal while the member B6 en-
gages contact segment BS.

On the N—S street, contact segments B3 and
BS are connected to wire 253, while segment B4
is connected to wire 288. On the E—W street,
segments B3 and BS are connected to wire 256,
while segment B4 is connected to wire 253.

In Fig. 14, the trolley wire B2, contact member
B6 and contact segments B3—B4—B5 are nof
shown, but the manual controls for street cars on
both the E—W and N—S streets are symboli-
cally represented by switches 1712 and 173, re-
spectively. Since the contact segment B3 is per-
manently connected to contact segment BS, the

contact segment B3 is not represented in Fig. 14. :

To simplify the illustrations, I will assume that
no vehicles are operating the street switches 22
and 22A. .

IMustration XVII

Street car on N—S street not to stop at inter-
section with the “go” signal on N—S street:

Since the “go’” signal is on the N—S street, it
will not be necessary for the motorman to cause
a transfer of the “go” signal to the N—8 street.
It is necessary, however, that the motorman op-
erate the signal to prevent its transfer to the
E—W street for 10 seconds. Thus when the
contact. member B8 engages the contact segment
B3, the motorman will cause wire 263 to be
grounded via switch 113, and thereby cause mag-
net coil {66a to be energized and bring about the
operation of electro-magnet 68 and the energiza-
tion of magnet coil 134a, as outlined in Part 2B.

Iustration XVIII

Street car on N—S street not to stop at inter-
section with “go” signal on E—W street:

With the “go” signal on the E—W street, it will
be necessary for the motorman to cause the sig-
nal to be transferred to the N—S street. Thus
when the contact member B6 engages contact
segment B3, the motorman will cause wire 253
to be grounded via switch 1713, and thereby cause
the magnet coil 158a to be energized and bring
about the operation of electro-magnet 68 to shift
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bar 57 and the energization of magnet coil 134aq, -

as outlined in Part 2B.
Ilustration XIX

Street car on N—S street makes stop, then
changes signal and immediately crosses inter-
section:

With the “go” signal on the E—W street, the
motorman does not operate switch 113 while con-
tact member BB engages either contact segment
B3 or BA. After discharging and loading pas-
sengers, the motorman operates switch (13 and
grounds wire 253 via contact device BS. This en-

. ergizes magnet coil 156a and brings about the

operation of electro-magnet 68 and magnet coil
{34a, as outlined in Part 2B.

Wwith the “go” signal on the N—S street, the
motorman will, however, operate switch 173 while
contact member B8 engages contact segment B4
to energize magnet coil {56, and thereby bring
about the transfer of the “go” signal to the
E—W street so as to avoid any unnecessary delay
to the E—W traffic while the street car on the
N—S street is loading passengers.

In each of the preceding illustrations XVII,
XVIII and XIX, it is obvious that a following
street car on the N—S street or an approaching
street car on the E—W street may also cause the
“go” signal to be operated ds outlined in.any of
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the preceding illustrations. It is important to
note, however, that a street car will always re-
ceive a “go” signal within 10 seconds after call-
ing for same when traffic is continuously operat-
ing on an intersecting street, and the street car
will not be required to wait until the contacts
113~—114 or 109—1i0 connect. As described in
detail in Part 2B, this feature is made possible
through the connection of contacts 319—320 and
321—322 when masgnet coil 156 or (56a, respec-
tively, is energized. It is also to be understood
that, whenever a motorman of a street car causes
the signal to be transferred through the operation
of electromagnets 95 or 96, the warning light will
be displayed as outlined in Part 5.

Having thus described my invention, I claim;:

1, A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of ftwo thoroughfares, one of said
thoroughfares having a car track thereon, said
signal having traffic-directing means thereon
adapted alternately to be displayed to permit
trafic to proceed on one thoroughfare and to
restrain traffic on the other thoroughfare; a
vehicle-operated device in each thorcughfare:
means, actuated by operation of each of said de-
vices, to set said signal to permit trafic to pro-
ceed on its respective thoroughfare; means, dis-
posed in a car operating on said tracks, adapted
to be operated by the operator of said car; and
means, actuated by operation of the last men-
tioned means, to change said signal to permit
traffic to proceed .on either of said thoroughfares.

2, A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, one of said
thoroughfares having a car track thereon, said
signal having traffic-directing means thereon
adapted alternately to be displayed to permit
traffic to proceed on one thoroughfare and to
restrain trafic on the other thoroughfare;
means, disposed in a car operating on said tracks,
adapted to be operated by the operator of said
car; and means, actuated by operation of the
last mentioned means, to set selectively said sig-
nal to permit traffic to proceed on one or the
other of said thoroughfares.

3. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to permit traffic to pro-

ceed on one thoroughfare and to restrain traffic.

on the other thoroughfare; a constantly rotating
shaft; a vehicle-operated device in each
thoroughfare; a member connected to said shaft
and placed under tension for rotation thereby;
an escapement means for said member permit-
ting intermittent rotation of said member;
means, controlled by said rotation of said mem-
ber, to change said signal alternately; and
means, actuated by operation of each of said de-
vices, operating said escapement to change the
said signal as aforesaid, to permit traffic to pro-
ceed alternately on said thoroughfares,

4. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to permit trafic to pro-
ceed on one thoroughfare and to restrain traffic
on the other thoroughfare; a vehicle-operated
device in each thoroughfare; a constantly ro-
tating member; a pair of conducting rings car-
ried by said member; a series of triggers carried

21

by said member, each trigger constituting a
ring-bridging member for electrically connect-
ing said pair of rings, said trigger being normally
held out of engagement with said rings; means,
actuated by operation of a vehicle-operated de-
vice in one thoroughfare, to set said signal to
permit traffic on said one thoroughfare to pro-
ceed, said means operating to move one of said
triggers to ring-connecting position; means dis-
posed to move said trigger to ring-disconnecting
position after a certain amount of rotation of
said member; means, actuated by operation of a
vehicle-operated device in the other thorough-
fare, to set said signal to permit traffic on said
other thoroughfare to proceed; and means, op-
erated when said rings are connected, to pre-
vent said signal being set by said last mentioned
means,

5. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two . thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to permit traffic to pro-
ceed on one thoroughfare and to restrain trafiic
on the other -thoroughfare; a vehicle-operated
device in each thoroughfare; means, actuated
by operaticn of a vehicle-operated device in one
thoroughfare, to display said traffic-directing
means to permit traffic on said one thoroughfare
to proceed; means, actuated by operation of a
vehicle-operated device in a second thorough-
fare, to change said traffic-directing means to
permit traffic on said second thoroughfare to
proceed; and other means, actuated by opera-
tion of the vehicle-operated device in said sec-
ond thoroughfare, to change automatically said
trafic-directing means to permit traffic on said
one thoroughfare fo proceed without further
operation of the vehicle-operated device in the
said one thoroughfare, said other means being
actuated only when the vehicle-operated device
in the said second thoroughfare is operated
within a predetermined time after the operation
of the vehicle-operated device in the said one
thoroughfare, and not otherwise.

6. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having
traflic-directing means thereon adapted alter-
nately to be displayed to permit traffic to pro-
ceed on one thoroughfare and to restrain traffic
on the other thoroughfare; vehicle-operated de-
vices in each thoroughfare; a constantly driven
shaft; a resiliently mounted member, placed un-
der tension, to be rotated by said shaft; seg-
ments carried by said member; a brush engaging
said segments; a circuit including said segments
and brush; means, -controlled by said circuit,
adapted to change said signal when said brush
engages successive segments; an escapement op-
erable to permit rotation of said member; means,
actuated by operation of said vehicle-operated
devices, operating said escapement to change the
said signal as aforesaid, and means operating to
disconnect said shaft and member when the ten-
sion on the latter reaches a certain amount, and
to re-connect same when said tension decreases
to a certain amount. :

7. A traffic signal device, having in combina-
tion, a signal adapted to be disposed at the.in-

tersection of two thoroughfares, and having

traffic-directing means thereon adapted alter-
nately to be displayed to permit traffic to pro-
ceed on one thoroughfare and to restrain traffic
on the other thoroughfare; mechanism, oper-
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able by traffic on one of said thoroughfares, to
set said signal to permit traffic to proceed on
said one thoroughfare; mechanism, operable by
traffic on the second thoroughfare, to set said
signal to permit traffic to proceed on said sec-
ond thoroughfare; means rendering inoperative
the last mentioned mechanism after each opera-
tion of the first mentioned mechanism in setting
the signal, or while the signal is so set for & defi-
nite period of time in which traffic on said one
thoroughfare, after so operating said first men-
tioned mechanism, will have time to pass said
intersection before sald last mentioned mech-

anism will be again cperative; and other means,

operable by traffic on said second thorough-
fare, to operate automatically the first men-
tioned mechanism to set said signal to permit
traffic on said one thoroughfare to proceed, said
other means operating only when traffic on said
second thoroughfare operates within a prede-
termined time after an operation of said first
mentioned mechanism, and not otherwise,

8. A firaffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to
be displayed to permit traffic to proceed on one
thoroughfare and to restrain trafiic on the other
thoroughfare; mechanism, including an electro-
magnet, for setting the signal for traffic to pro-
ceed on one of said thoroughfares and to restrain
traffic on the other; a second mechanism, in-
cluding an electro-magnet, for setting the signal
for traffic to proceed on the last mentioned thor-
oughfare, and to restrain traffic on the first men-
tioned thoroughfare; a first electric circuit, in-
cluding said first electro-magnet, which circuit,
when closed, operates the said first mechanism as
recited; & similar second electric circuit for the
said second electro-magnet; a third electro-mag-
net and a fourth electro-magnet having a com-
mon armature, and acting appositely thereon;
means for closing said first mentioned circuit
when said third mentioned electro-magnet at-
tracts said armature; means for closing said
second mentioned circuit when said fourth men-
tioned electro-magnet attracts said armature; a
third electric circuif, including said third electro-
magnet, which circuit when closed, energizes the
said third electro-magnet to attract its armature;
a similar fourth -electric circuit, for said fourth
electro-magnet; means, operated by trafic on
said first mentioned thoroughfare, to close said
third mentioned circuit; means, operated by traf-
fic on said last mentioned thoroughfare, to close
said fourth mentioned circuit; auxiliary means
acting to attract said armature in conjunction
with said third mentioned electro-magnet when
the signal.has been last set for traffic to proceed
on said first mentioned thoroughfare; and a
second suxiliary means acting to attract said
armature in conjunction with said fourth men-
tioned electro-magnet when said signal has last
been set for traffic to proceed on said last men-

‘tioned thoroughfare.

9, A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to
be displayed to direct traffic to go on one thor-
oughfare and to stop on the other thoroughfare;
mechanism, adapted to be actuated by traffic on
one of sald thoroughfares, to set said signal to
direct traffic to go on said one thoroughfare and

75 to stop on the other; mechanism, adapted to be
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actuated by traffic on the other thoroughfare, to
set said signal to direct traffic to go on said other
thoroughfare and to stop on said one thorough-
fare; a pair of constantly rotating rings; a bridg-
ing member for connecting said rings; an electro-
magnetic device included in said first mentioned
mechanism; means, actuated by said electro-
magnetic device, to move said bridging member

“to ring-connecting position; means for moving

said bridging member to ring-disconnecting posi-
tion after & fixed period of time; and means, op-
erated by the connection of said rings to prevent
a change of said signal, by said last mentioned
mechanism, during sald perlod of time.

10. A traffic signal device, having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to be
displayed to direct traffic to go on one thorough-~
fare and to stop on the other thoroughfare; a
trafic-operated device in one of said thorough-
fares; a pair of contacts; mechanism, actuated by
operation of said traffic-operated device, to set
said signal to direct traffic to go on said one
thoroughfare and to stop on the other thorough-
fare, only when said contacts are connected; a
traffic-operated device in-the other thoroughfare;
a second pair of contacts; mechanism actuated by
operation of the last mentioned traffic-operated
device, to set said signal to direct trafic to go on
said other thoroughfare and to stop on said one
thoroughfare, only when said second pair of con-
tacts are connected; an electro-magnet for sepa-
rating said first mentioned pair of contacts; a sec-
ond electro-magnet for separating sald second
mentioned pair of contacts; means, operated by
actuation of said first mentioned mechanism, to
operate said second electro-magnet,.and to main-
tain the same operative to separate said second
mentioned pair of contacts for a definite period of
time after actuation of said mechanism to set said
signal, thus preventing setting of said signal by
operation of said second mentioned traffic-oper-
ated device during said period; means, operated by
actuation of said second mentioned mechanism, to
operate said first mentioned electro-magnet, and
to maintain the same operative to separate said
first mentioned pair of contacts for a definite
perlod of time after actuation of said mechanism
to set said signal, thus preventing setting of said
signal by operation of said first mentioned traffic-
operated device during said latter period; other
means, operated by actuation of said first men-
tioned mechanism, and maintained operated for
a definite time after the actuation of said mecha-
nism; and means, actuated by operation of said
second mentioned traffic-operated device, to
actuate said first mentioned mechanism to reset
said signal to direct traffic to go on the first
mentioned thoroughfare as recited, only when
the said second mentioned traffic-operated de-

" vice is operated within ‘the time of operation of

the said other means.
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11. The structure set forth in claim 10, in- -

cluding means, operable after each of the first
mentioned periods of time has expired, to discon-
tinue operation of its corresponding magnet to
permit the corresponding pair of contacts to en-
gage, :

12. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to
be displayed to direct traffic to go on one thor-
oughfare and to stop on the other thoroughfare;
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-a- traffic-operated device in one of said thor-
.oughfares; mechanism, actuated by operation of

sald traffic-operated device, to set said signal to
direct traffic to go on said one thoroughfare and
stop on the other; a traffic-operated device in the
other thorocughfare; mechanism, actuated by op-
eration of said latter traffiz-operated device, to
set said signal to direct traffic to go on said other
thoroughfare and stop on said one thoroughfare:
a constantly driven member; a pair of contacts
periodically closed at regular intervals by said
constantly driven member and means to actuate
the second mentioned mechanism to direct traffic
to go on said other thoroughfare, said means op-
erable by the closure of said pair of contacts, only
when the second mentioned traffic-operated de-
vice, is operated while the first mentioned mecha-
nism is being repeatedly and continuously actu-
ated by operation of the first said traffic-operated
device to retain the signal so set to direct traffic
to go on said one thoroughfare.

13. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic
directing, means thereon adapted alternately to
be displayed to direct traffic to go on one
thorocughfare and to stop on the other thorough-
fare; mechanism, including an electro-msagnet,
to set said signal to direct traffic to go on one
thoroughfare, and to stop on the other; a second
mechanism, including an electro-magnej:, to set
said signal to direct traffic to go on said other
thoroughfare and to stop on said one thorough-
fare; street car tracks on one of said thorough-
fares; a first electric circuit including the said
first electro-magnet; a second electric circuit in-
cluding the said second electro-magnet; a contact
means carried by a street car running on said
tracks; a pair of contacts adapted to be engaged
by said contact means; means, connecting one
of said pair of contacts to the said first circuit,
and the second to the said second circuit; a

switch carried in said car; and means, operated -

by said switch, to energize selectively said cir-
cuits, depending upon which of the said contacts
is engaged by said contact means, to set the cor-
responding electro-magnet to operate said signal.

14. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-

directing means thereon adapted alternately to

be displayed to direct trafic to go on one
thoroughfare and to stop on the other thorough-
fare; street car tracks on one of said thorough-
fares; mechanism, including an electro-magnet,
to set said signal to direct traffic to go on one
thoroughfare and to stop on the other; a second
mechanism, including an electro-magnet, to set
said signal to direct traffic to go on said other
thoroughfare and to stop on said one thorough-
fare; a first electric circuit including the said
first electro-magnet; a second electric circuit in-
cluding the said second electro-magnet; a con-
tact means carried by a street car running on
said tracks; a contact spaced a short distance
from said intersection, and adapted to be en-
gaged by said contact means; means connecting
said contact to the said second circuit; another
contact located to be engaged by said contact
means while the street car is occupying its usual
stopping point at the intersection; a switch car-
ried in said car; and means, operated by said

switch, to energize selectively said circuits, de-:

pending upon which of the sald contacts is en-

23

gaged by said contact means, to operate the cor-
responding electro-magnet to set said signal.
15. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to direct traffic to go on
one -thoroughfare and to stop on the other
thoroughfare; street car tracks on one of said
thoroughfares; mechanism, including a first elec-
tric circuit, to set said signal to direct traffic to

10

go on one thoroughfare and to stop on the other;

a second mechanism, including a second electric
circuit, to set sald signal to direct traffic to go
on said other thoroughfare and to stop on said
one thoroughfare; two spaced contact members
adjacent sald car tracks, sald electric circuits
each including one of said contact members re-
spectively; a contact means carried by a street
car running on said tracks adapted to engage
said contact members individually; a switch car-
ried in said street car adapted, when closed, to
close one of said last mentioned circuits, when
said contact means is in engagement with one of
said two contact members, to operate one of said
mechanisms to set said signal to direct traffic
to go on said thoroughfare that said street car
is on and to stop on the other thoroughfare; said
switch being adapted, when closed, to close the
other of said last mentioned circuits, when said
contact means is in engagement with the other
of said two contact members, to set said signal
to direct trafic to go on the thoroughfare other
than the one the street car is on and to stop
on sald latter thoroughfare,

16. The structure set forth in claim 15, includ-
ing a third contact member adjacent said car
tracks on the said one thoroughfare, and adapted
to be engaged by the said contact means when
the car occupies its usual stopping point at the
intersection, said third contact member being
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connected to the said first electric circuit; said -

switch adapted, when closed, to close the first
mentioned circuit, when the said contact means
is in engagement with the third contact member,
to set said signal to direct to go on the said
thoroughfare that said street car is on and to
stop traffic on the other.

17. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing’ means thereon adapted alternately to
be displayed to direct trafic to go on one
thoroughfare and to stop on the other thorough-
fare; a vehicle-operated device in one of said
thoroughfares; means, actuated by operation of
sald vehicle-operated device, to set said signal to
direct traffic to go on said one thoroughfare;
a vehicle-operated device in the other thorough-
fare; means, actuated by operation of the second
mentioned  vehicle-operated device, to set said
signal to .direct trafic to go on said other
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thoroughfare; other means, actuated by opera- .

tion of the said first mentioned vehicle operated
device, when operated by said vehicle and other
vehicles continually following said vehicle with-
in a definite period, to prevent said signal being
set by operation of the second mentioned vehicle-
operated device for a certain period after each
actuation of said other means; a contact means;
& constantly operating timing device periodically
operating said contact means at regular fixed
intervals; and electrically operated means, op-

70

erable by the. operation of said contact means, .

only when the said second mentioned - vehicle-
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operated device is operated while the said other
means is continually actuated, to change said
‘signal to direct traffic to go on the said other
thoroughfare.

18. A trafic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-

directing means thereon adapted alternately to

be displayed to direct traffic to go on one thor-
oughfare and to stop on the other thoroughfare;
a vehicle-operated device in one of said thor-
oughfares; means, actuated by operation of said
vehicle-operated device, to set said signal to direct
traffic to go on said one thoroughfare; a vehicle-
operated device in the other thoroughfare; means,
actuated by operation of the second mentioned
vehicle-operated device, to set said signal to direct
traffic to go on said other thoroughfare; and
other means, actuated by the operation of the
first mentioned vehicle-operated device, when
operated by said vehicle and other vehicles con-
tinually -following said vehicle within & deflnite
period, to prevent said signal being set by opera-

_tion of the second mentioned vehicle-operated
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device for a certain period after each actuation
of sald other means; a contact means; a con-
stantly operating timing device periodically
operating said contact means at regular filxed
intervals; and electrically operated means, oper-
able by the operation of said contact means, only
when the second mentioned vehicle-operated de-
vice is operated while the said other means is con-
tinually actuated, to change said signal to direct
traffic to go on the said other thoroughfare; and
a warning light operated only when the signal
is changed in response to the operation of the
said electrically operated means,

19. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having trafic-
directing means thereon adapted alternately to

~-be displayed to direct traffic to go on one thor-
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oughfare and to stop on the other thoroughfare;
a traffic-operated device in one of said thorough-
fares; mechanism, actuated by operation of sald
traffic-operated device, to set said signal to di-
rect traffic to go on said one thoroughfare and
to stop on the other; a traffic-operated device in
the other thoroughfare; mechanism, actuated by
operation of the latter traffic-operated device, to
set said signal to direct traffic to go on said other
thoroughfare and to stop on said one thorough-
fare; a constantly operating member; pairs of
contacts continually operated by said member,
and alternately and repeatedly closed thereby,
first one pair, followed a definite fixed period
later by the other pair, and so on cyclically;
electrically operated means, operated by the clos-
ing of one of said pairs of contacts, to actuste
said first mentioned mechanism; other electri-
cally operated means, operated by the closing of
the other pair of contacts, to actuate said sécond
mentioned mechanism, whereby said mechanisms
will also be automatically actuated to set said
signal as recited for the trafic actuated devices;
and means, operated by said member, permit-
ting only momentary operation of said pairs of
contacts, so that said signal can be set by opera-
tion of said traffic-operated devices during the
said period elapsing between the automatic actu-
ation of said mechanisms. : i

20, A traffic signaling system for interfering
traffic lanes, having right-of-way signal indica-
tions; signal-timer means . normally cyclically
displaying said indications to give the right-of-

2,234,610

way successively to the several lahes; a vehicle-
operated device in one of sdld lanes; control
means, actuated by the operation of said device,
when the said one lane does not have the right-
of-way, to interrupt the normal display of said
indications, and to change the display of indica-
tions so as to give the right-of-way to said one

lane; a vehicle-operated device in another of sald .

lanes; and means, actuated by the operation of
the last mentioned device, when the said another
lane has the right-of-way, to prevent an inter-
ruption in the normal display of said indications
by sald control means.

21. A street intersection trafic signalling sys-

. tem in which a vehicle operating on one street

may take the right-of-way from the other street,
including a plurality of right-of-way signal indi-
cations, signal-timer means normally cyclically
displaying sald indications to give the right-of-
way alternately to the several streets; control
means, carried by said vehicle, adapted to be
operated by the operator of said vehicle; and
means, actuated by operation of said control
means, when the said one street does not have
the right-of-way, to interrupt the normal display
of said indications, and to change the display of
said indication so as to give the right-of way to
the said one street. i

22, A street intersection traffic signalling sys-
tem in which a vehicle operating on one street
may take the right-of-way from the other street,
including a plurality of right-cf-way signal indi-
cations; signal-timer means normally cyclically
displaying said indirations to give the right-of-
way alternately to the several streets; control
means, carried by said vehicle, adapted to be
operated by the operator of said vehicle;
means, actuated by operation of the said control
means, when the sald one street does not have
the right-of-way, to interrupt the normal dis-
play of said indications, and to change the dis-
play of said indications so as to give the right-
of-way to the said one street; and means, actu-
-ated by operation of the said control means, to
restore subsequently the normal display of said
indications by said timer means.

23. A traffic signaling system for interfering
trafiic lanes in which a vehicle operating on one
traffic lane may take the right-of-way from the
other lanes, including a plurality of right-of-way
signal indications; signal-timer means normally
cyclically displaying said indications to give the
right-of-way successively to the several lanes; a
vehicle-operated device in the said one traffic
lane; control means, actuated by the operation
of sald device, when the said one lane does not
have the right-of-way, to interrupt the normal
display of said indications, and to change the
display of said indications so as to give the right-
of-way to the said one lane; a vehicle-operated
device in another of said lanes; and means,
actuated by the operation of the last mentioned
device, when the said another lane has the right-
of-way, to prevent an interruption in the normal
-display of said indications by said control means
for a continuous predetermined time after the
operation of said prevention means. -

24, In a traffic system for interfering lanes;
a right-of-way signal indication; means display-
ing said indication to each of said lanes for pre-
determined times for the control of traffic; a
vehicle-actuated device in one of said lanes; and
means, operable upon actuation of said device,
when the said lane does not have the right-of-
way, to interrupt the display of the right-of-way
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by the first named means, and to transfer the
right-of-way to the said one lane.

25. A trafic signaling system for intersecting
thoroughfares having, in combination, “stop” and
“go” signals adapted to be displayed alternately
to said thoroughfares for the control of traffic;
switch means operable to alternate the display
of said signals; timing means, periodically oper-
ating said switch means at regular intervals to
alternate repeatedly the display of said signals;
a traffic-operated device in each thoroughfare in
advance of-the intersection; control means, actu-
ated by the operation of a device in the thorough-
fare having the “stop” signsal at a given instant,
to operate sald switch means to alternate the dis-
play of said signals; and means, actuated by the
operation of a device in the thoroughfare having
the “go” signal at a given instant, to delay the
operation of said switch means by said control
mesans, whereby operation of said switch means
by said control means, when the said control
means is actuated by the operation of a device in
the thoroughfare having a “stop” signal, will be
delayed when the device in the thoroughfare
having the “go” signal is operated before the sig-
nals are alternated. ‘ _

26. A traffic signaling system for intersecting
thoroughfares having, in combination, “stop” and
“go” signals; switch means displaying said signals
alternately and repeatedly to each of said thor-
oughfares for predetermined times for the con-
trol of traffic; a traffic-operdted device in one of
said thoroughfares; means, actuated by oper-
ation of sz2id device, when the said one lane has
the “stop” signal displayed thereto, to interrupt
the display of the “stop” signal to the said one
lane, and to display the said “go” signal to the
said one lane earlier than normally determined
by the said switch means; and means operating
to restore subsequently the normal operation of
the said signals.

27. A traffic signaling device having, in combi-

nation, “stop” and “go” signals arranged to be
disposed at the intersection of two thoroughfares,

and adapted to give the “stop” signal on one
thoroughfare at the instant it gives the “go” sig-
nal on the intersecting thoroughfare switch
means operating to change said signals at regular
intervals so that the signals will normally, alter-
nately and repeatedly operate for definite periods
on each thoroughfare; traffic-controlled means
operable to interrupt the display of the “stop”
signal; other traffic-controlled means operable to
prevent the interruption of the display of said
“stop” signal; and means whereby only traffic ap-
proaching the signal in the direction in which the
“stop” signal is indicating can interrupt the dis-
play of the “stop” signal, and only traffic ap-
proaching in the direction in which the “go” sig-
nsal is indicating can prevent such interruption
of said “stop” signal.

28. A traffic signaling system for controlling
traffic at the intersection of two thoroughfares;
a signal on each thoroughfare including “stop”
and “go” indications; timing means normally
cyclically displaying said indications, whereby the
signal on one thoroughfare changes from “stop”
to “go” and then back to “stop”, while the sig-
nal on the other thoroughfare changes from “go”
to “stop” and then back to “go,” and means,
operative in response to the approach of a ve-
hicle on one of said thoroughfares, when the “go”
indication is displaying on the other thorough-
fare, to interrupt the normal display of said “go”
indication on said other thoroughfare, and to

25
display the “go” indication on the thoroughfare
on which the vehicle is operating.

29. A traffic signaling system for controlling
trafic at the intersection of \two thoroughfares;
a signal on each thoroughfgre including “stop”
and “go” indications; tinfihg means normally
cyclically displaying said indications, whereby the
signal on one thoroughfare changes from “stop”
to “go” and then back to “stop,” while the signal
on the other thoroughfare changes from “go” to

“stop” and "then back to “go,” and means, oper-

ative in response to the approach of a vehicle on
one thoroughfare, when the “go” indication is
displaying on the other thoroughfare, to interrupt
the normal display of said indications, and to
display the “go” indication on the thoroughfare
on which the vehicle is operating,

30. A traffic signaling system’ for interfering
traffic lanes having right-of-way signal indica-
tions; signal-control means normally cyclically
displaying said right-of-way signal indications
successively to the several traffic lanes; a traffic-
operated device in each of said lanes; and other
control means, actuated in response to an oper-
ation of a device on the lane not receiving the
right-of-way at a given instant, to interrupt the
normal cyclic display of the said right-of-way
signal indications to the other of said lanes, and
to display the right-of-way signal indication on
the last mentioned lane.

31. A traffic signaling system for interfering
traffic lanes having right-of-way signal indica-
tions; mechanism operative to present said indi-
cations cyclically to the several lanes; a timing
device controlling said mechanism and con-

stantly operating the same to determine the nor-

mal period of right-of-way signal presentation;
said mechanism having control means, when con-
ditioned, providing right-of-way signal presenta-
tions of shorter duration than such periods;
traffic-operated devices associated with each of
said lanes; and means, actuated by the operation
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of a traffic-operated device associated with a lane

that does not have the right-of-way displayed
thereon, to condition said control means to pro-
vide a shorter than normal duration of right-of-
way signal presentation to the lane that has the
right-of-way signal displayed thereto at the
time of operation of said traffic-operated device.

32, A traffic signaling system as outlined in the
preceding claim, comprising means, actuated by
the operation of g traffic-operated device asso-
ciated with the lane that has the right-of-way
displayed thereto, to delay the conditioning of
said control means.

33. A traffic signaling system for interfering
trafic lanes having right-of-way signal indica-
tions; signal timer means normally cyclically
displaying said right-of-way indications succes-
sively to the several lanes; a vehicle-responsive

. device on one of said lanes; means, operative

by response of said device to a vehicle approach-
ing on said one lane, when the said one lane is
not receiving the right-of-way, to immediately
interrupt the normal display of said indications,
and to immediately give the right-of-way indi-
cation to sald one lane; a vehicle-responsive
device on another of said laKxes; and means, op-
erative by response of the last mentioned device
to a vehicle approaching on said another lane,
when the said another lane is receiving the right-
of-way, to prevent the last mentioned means
from immediately effecting the display of said
right-of-way, as recited. '

34, A trafic signaling system for interfering
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trafic lanes having right-of-way signal indica-
tions; signal-control means displaying sald
right-of-way indications successively to said
trafic lanes at a normal rate; traffic-operated
devices associated with each of said lanes; and
means, actuated by alternate single operations
of each of said devices within definite periods,
to interrupt the normal rate of display by the
said signal-control means, and to display said
right-of-way indications to said lanes at an
increased rate.

35. A traffic signal device having, in combi-
nation, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
trafic-directing means thereon adapted alter-
nately to be displayed to permit traffic to pro-
ceed on one thoroughfare and to restrain traf-
fic on the other thoroughfare; of a vehicle-
operated device in one of said thoroughfares,
means, actuated by an operation of said vehicle-
operated device, to set said signal to permit
traffic to proceed on said one thoroughfare;
means holding said signal to set for a determined
period until said vehicle has had time to pass
said intersection; a vehicle-operated device in
the other thoroughfare; means, actuated by
operation of the last mentioned vehicle-operated
device, to set sald signal to permit traffic to
proceed on said other thoroughfare; timing
means, actuated by an operation of the first
mentioned vehicle-operated device, when oper-
ated by a vehicle, or a plurality of subsequent
vehicles following sald vehicle, to delay setting
of the said signal by an operation of the said
last mentioned vehicle-operated device for a
certain period after each actuation of the sald
timing means, whereby the means actuated by
the said last mentioned vehicle-operated device
will not change the signal until the last of said
periods is ended; and constantly operating tim-
ing means, operating regardless of traffic con-
ditions, actuating alternately and repeatedly the
means actuated by the operation of the ve-
hicle-operated device in the. said one thorough-
fare, and the means actuated by the operation
of the vehicle-operated device in the said other
thoroughfare, at the expiration of predetermined
periods greater than said determined period.

36, A traffic signal device having, in combi-
nation, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-

nately to be displayed to permit traffic to

proceed on one thoroughfare and to restrain
traffic on the other thoroughfare; a vehicle-
operated device in one of .said thoroughfares;
means, actuated by an operation of said vehicle-
operated device, to set sald slgnal to permit traf-
fic to proceed on said one thoroughfare; means
holding said signal so set on the said one thor-
oughfare for a determined period of time until
sald vehicle has had time to pass said inter-
section; a vehicle-operated device in the other
thoroughfare; means, actuated by an operation
of the last mentioned vehicle-operated.- device,
to set sald signal to permit traffic to proceed
on sald other thoroughfare; means holding said
signal so set on said other thoroughfare for a
determined period of time until said vehicle has
had time to pass said intersection; and con-
stantly operating timing means, operating re-
gardless of traffic conditions, actuating alter-
nately and repeatedly the means actuated by
the operation of the vehicle-operated device in
the said one thoroughfare, and the means
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actuated by the operation of the vehicle-oper-
ated device in the said other thoroughfare, at
the expiration of predetermined periods of time
greater than said determined periods.

37. A traffic signal device having, in combi-
nation, a signal adapted to be. disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted to be
displayed alternately to direct trafic to proceed
on one thoroughfare and to restrain traffic on
another thoroughfare; a traffic-operated device
in each of said thoroughfares; means, actuated
by operation of said traffic-operated devices, to
set said signal to direct traffic to proceed on
their respective thoroughfare; timing means,
operated by the actuation of the last mentioned
means in so setting the signal, and by each sub-
sequent actuation of said last mentioned means
while ‘the said signal is so set, to prevent the
signal being set by the operation of a traffic-
operated device in another thoroughfare for a
certain definite period of time after each actu-
ation of said last mentioned means; control
means, operating at intervals longer than said
definite period of time, to render inoperative said
timing means so that the signal may be actuated
by the operation of a trafic-operated device in
another thoroughfare to direct traffic to proceed
thereon; and other means, operating regardless
of traffic conditions, to actuate alternately and
repeatedly the means actuated by operation of
the said traffic-operated devices, whereby said
traffic-directing means is alternately and re-
peatedly displayed to each thoroughfare for at
least said definite period of time, first to the
one, and then, followed after the said longer
interval, to the other, and so on cyclically.

38. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having traf-
fic~directing means thereon adapted to be dis-
played alternately to direct traffic to proceed on
one thoroughfare and to restrain traffic on anoth-
er thoroughfare; a traffic operated device in each
of said thoroughfares; mechanism actuated by
the operation of sald trafic-operated devices, to
set sald signal to direct traffic to proceed on their
respective thoroughfare; means, operated by the
actuation of said mechanism, to hold said signal
so set for a certain determined period of time to
prevent the signal being set by the operation of
a traflic operated device in another thoroughfare,
whereby trafic on one of sald thoroughfares,
after having operated the traffic-operated device
thereon, will have time to pass the intersection

" before the signal can be changed by the opera-

tion of a trafic-operated device in another thor-
oughfare; -control means, acting automatically
after a fixed period of time longer than said de-
termined period, to render inoperative the last
mentioned means, whereby said mechanism may
be actuated by the operation of a traffic-operat-
ed device in another thoroughfare; and other
means, operating automatically to actuate alter-
nately and repeatedly the mechanism actuated
by the operation of said traffic-operated devices,
whereby said traffic-directing means is normally,
alternately and repeatedly displayed to each
thoroughfare, first to one, and then, followed
after said fixed period of time, to the other, and
so on cyclically.

39. A trafic signal device for intersecting
thoroughfares having, in combination, “stop”
and “go” signals; a vehicle-operated device in one
of said thoroughfares, means, actuated by oper-
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ation of said vehicle-operated device, to display
a “go” signal on the said one thoroughfare and a
“stop” signal on the other; a vehicle-operated
device in the other thoroughfare; means, actuat-
ed by operation of said latter device, to display a
“go” signal on the said other thoroughfare and a
“stop” signal on the said one thoroughfare;
means, actuated by operation of the first men-
tioned vehicle-operated device, when  operated

by & series of subsequent vehicles, to delay actu-.

ation of the second mentioned means for ‘a def-
inite period of time after each of said vehicles
operates the first mentioned vehicle-operated
device, should the second mentioned vehicle-op-
erated device be operated substantially at any
time after the first operation of said first men-
tioned vehicle-operated device but before the end
of -the definite period effected by the last vehicle
of said series, until the said definite period ef-
fected by the said last vehicle of said series ex-
pires, whereby each subsequent vehicle operat-
ing the first mentioned vehicle-operated device
will respectively have time to pass the intersec-
tion before the signal can be changed by an ac-
tuation of the second mentioned means; and
constantly operating timing means, operating re-
gardless of traffic conditions, to actuate alter-
nately and repeatedly the said means actuated
by operation of the first mentioned vehicle-op-
erated device, and the said means actuated by
operation of the second mentioned vehicle-oper-
ated device, at the expiration of periods of time
greater than said definife period.

40. A traffic signal device having, in combinga-

‘tion, & signal adapted to be disposed at the in-

tersection of two thoroughfares and having traf-
fic-directing means thereon adapted to be dis-
played alternately to direct traffic to proceed on
one thoroughfare and to restrain traffic on the
other thoroughfare; a vehicle-operated device in
each of said thoroughfares; a mechanism, actu-
ated by the operation of said devices, to set said
signal to direct traffic to proceed on their re-
spective thoroughfare; means, operated by the
actuation of said mechanism, when the said
mechanism is actuated by a single vehicle, or a
plurality of subsequent vehicles following said
vehicle, to hold said signal so set to direct traf-
fic to proceed on the corresponding thorough-
fare for a definite period of time after each op-
eration of said mechanism regardless of the op-
eration of a device in the other thoroughfare;
and timing means limiting the time that said
signal can be held by a plurality of vehicles to
direct traffic to proceed on a thoroughfare; and
other means, operating concurrently with the
said timing means, to actuate automatically said
mechanism to set said signal first on one thor-
oughfare, and a predetermined period of time
later on the other thoroughfare, and so on cycli-
cally, whereby said traffic-directing means is ac-
cordingly alternately and repeatedly displayed
for definite periods of time in the absence of op-
eration of said vehicle-operated devices.

41. A traffic signal device having, in combina-

tion, a signal adapted to be disposed at the in- -

tersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to permit trafic to pro-
ceed on one thoroughfare and to restrain traffic
on the other thoroughfare; a vehicle-operated
device in one of said thoroughfares; means, ac-
tuated by an operation of said vehicle-operated
device, to set said signal to permit traffic to pro-
ceed on the said one thoroughfare; means hold-
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ing said signal so set for a determined period of
time until said vehicle has had time to pass said
Intersection; a vehicle-operated device in the
other thoroughfare; means, actuated by an op-
eration of the last mentioned vehicle-operated
device, to set said signal to permit traffic to pro-
ceed on- the said other thoroughfare; other
means, actuated by the operation of the first
mentioned vehicle-operated device, when oper-
ated by said vehicle, or vehicles following said ve-
hicle within s definite period of time, to delay
setting of raid signal by an operation of the sec-
ond mentivned vehicle-operated device for a cer-
tain period starting anew after each actuation
of said other ineans, whereby the means actuat-
ed by said second mentioned vehicle-operated
device, at substantially any time during the said
actuations of said other means, will not change
sald signal until the last certain period is ended;
and constantly operating timing means, operat-
ing regardless of traffic conditions, to place al-
ternately and repeatedly into -operation the
means actuated by an operation of the first
mentioned vehicle-operated device, and  the
means actuated by an operation of the second
mentioned vehicle-operated device at the expira-
tion of periods of time greater than said deter-
mined period. .

42. In a highway traffic signal system for in-
tersecting highways having & signal for indi-
cating “stop” and “go” to each highway; traffic-
operated means assoclated with one highway for
recelving an impulse; means, operated by said
traffic-operated means upon recelving said im-
pulse, to operate said signal to indicate “go” on
the said one highway and “stop” on the other
highway; a timing device, associated with the
last mentioned means, holding said signal so set
for a predetermined time starting anew after
each impulse is received by said first mentioned
trafic-operated means; traffic-operated means
assoclated with the said other highway for re-
ceiving an impulse; means adapted and arranged
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to operate said signal to indicate “go” on said .

other highway and “stop” on said first men-

tioned highway, after any intermediate operation }

of said traffic-operated means on said other
highway, and as soon as said time has elapsed
after the last operation of said traffic-operated
means on said first mentioned highway; and

‘constantly operating timing means, having a

time of operation greater than the said prede-
termined time, and operating automatically re-
gardless of traffic conditions to transmit im-
pulses to the said means associated with each
highway, whereby said “stop” and “go” signals
are normally, alternately and repeatedly dis-
played first to one highway and then to the other.

43. A traffic signal apparatus having, in com-
bination, a signal adapted to be disposed at the
intersection of two thoroughfares, and operable
to indicate “stop” and “go” indications to said
thoroughfares respectively; a vehicle-operated
device located in one thoroughfare; timing
means, operated by the momentary operation of
said device, operating said signal to indicate “go”
to the sald one thoroughfare and “stop” to the
other of said thoroughfares, and maintaining
sald signal so indicating for a predetermined
minimum time after each operation of said de-
vice; means limiting the time during which said
device may operate sald timing means, and per-
mitting said timing means to maintain the signal
50 indicating for the unexpired time thereof after
operation of sald lmiting means; a vehicle-
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operated device In the other of said thorough-

. fares; means, operated- by the momentary op-
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eration of sald device, operating sald signal to. -
indicate “go’” to the sald other thoroughfare and

‘“stop” to the said one thoroughfare as soon as
said timing means ceases to operate for the said
one thoroughfare; and means operating said sig-
nal asutomatically in such a manner that said sig-
nal will alternately and repeatedly indicate “stop”
and “go” to said thoroughfares for predeter-
mined times in the absence of operation of said
vehicle-operated devices, )

44. In a trafic control system for intersecting
highways, signals for permitting traffic to pro-

ceed on one highway and for restraining traffic-

on the other highway, means for interchanging
said signals for the highways, a mechanism con-
tinually operable in fixed .cycles, means in said
mechanism operable for a predetermined period
in each cycle, thereby leaving a remaining period
in each cycle, for operating said signal changing

means o permit traffic to proceed on a first high--

way and restrain traffic on a second highway, ve-
hicle actuated means in the second highway,
means operable by said vehicle actuated means
when actuated by a vehicle and co-operating
with said mechanism for g fixed portion of said
remaining period to actuate said signal chang-
ing mechanism to permit traffic to proceed on
sald second highway and restrain traffic on the
first highway, and then for any remaining por-
tion of said remaining period to operate the sig-
nal changing means to restore the proceed for
the first highway and the restraint for the second

45. In a traffic control system for- intersecting
highways, signals for permitting traffic to pro-
ceed on one highway and for restraining trafiic
on the other highway, means for interchanging
said signals for the highways, a mechanism con-
tinually operable in fixed cycles, means in said
mechanism operable for a predetermined period
of each cycle, thereby leaving a remaining period
in each cycle, for operating said signal changing
means to permit traflic to proceed on a first high-
way and restrain traffic on 8 second highway,
vehicle actuated means in the second highway,
means operable by said vehicle actuated means
when actuated by a vehicle and cooperating with
said mechanism for a fixed portion of said re-
maining period to actuate said signal changing
mechanism to permit traffic to proceed on said
second highway and restrain traffic on the first
highway, and then for any remaining portion of
sald remaining period to operate the signal
changing means to restore the proceed for the
first highway and the restraint for the second
highway, and means cooperating with said mech-
anism, and operable by said vehicle actuated
means when operated by a vehicle during said
fixed portion, for operating during a second fixed
portion of said remaining period to prevent the
last named means from acting to restore the
proceed to the first highway.

46, In a traffic signaling system for interfer-
ing traffic lanes, having means for displaying
right-of-way signal indications; signal timer
means normally cyclically displaying said right-
of-way Indications successively to the several
traffic lanes for predetermined times, a vehicle-
responsive devide on one of said lanes; and means,
operable by response of said device to a vehicle
on sald one lane, when the said one lane is not
recelving the right-of-way, to render said timer
ineffective to display said indications as afore-
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" said, and to give the right-of-way indication to

the said one lane prior to the time normally pro-
vided by the said timer means.

47. A traflic signal device having, in comblna-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having traf-
fic-directing means thereon adapted alternately
to be displayed to permit traffic to proceed on one
thoroughfare and to restrain traffic on the other
thoroughfare; a vehicle-operated device in each
thoroughfare; means, actuated by the operation
of a vehicle-operated device in one thoroughfare,
to display sald traffic-directing means to permit
trafic on said one thoroughfare to proceed;
means, actuated by the operation of -a vehicle-
operated device in a ‘second thoroughfare, to
change said traffic-directing means to permit
traffic on said second thoroughfare to proceed
and other means, operating to change said traf-
fic-directing means, to permit traffic on said first
mentioned thoroughfare to proceed without fur-
ther action of the vehicle-operated device on said
first mentioned thoroughfare, said other means
operating only when said vehicle-operated device
on said second mentioned thoroughfare is oper-
ated within a predetermined time after the ac-
tuation of the vehicle-operated device on said
first mentioned thoroughtare.

48. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having traf-
fic-directing means thereon adapted alternately

" to be displayed to direct traffic to go on one thor-

oughfare and to stop on the other thoroughfare;
& traffic-operated device in one of said thorough-
fares; a pair of contacts; mechanism, actuated by
operation of said traffic-operated device, to set
sald signal to direct trafic to go on said one
thoroughfare and to stop on the other thorough-

fare, only when sald contacts are connected; a

traffic-operated device in the other thoroughfare;
a second palr of contacts; mechanism, actuated
by operation-of the last mentioned traffic-oper-
ated device, to set said signal to direct traffic to
go on said other thoroughfare and to stop on said
one thoroughfare, only when said second pair of
contacts are connected; an electro-magnet for
separating said first mentioned pair of contacts;
a second electro-magnet for separating said sec-

“ond mentioned pair of contacts; means, actu-

ated by said first mentioned mechanism, to op-
erate said second electro-magnet and maintain
the same operative to separate said second men-
tioned pair of contacts for a definite period of
time after actuation of said first mentioned
mechanism to set said signal, thus preventing
an actuation of said second. mentioned mecha-
nism by the said second mentioned traffic-oper-
ated device during said period; and means, oper-
able by said second mentioned mechanism, to op-
erate said first mentioned electro-magnet and
maintain the same operative to separate said first
mentioned pair of contacts for a definite period
of time after actuation of said second mentioned
mechanism to set said signal, thus preventing
an actuation of said first mentioned mechanism
by sald first. mentioned tramc operated device
during the latter period.

49, The structure set forth in claim 48, in-
cluding means, operable after each of the first
mentioned periods of time have expired, to dis-
continue operation of its corresponding electro-
magnet to permit the corresponding pair of con-
tacts to engage.
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50. A traffic signal apparatus having, in com-
bination, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted to be
displayed alternately to permit traffic to proceed
on one thoroughfare and to restrain traffic on
the other thoroughfare; a vehicle-operated de-
vice on each of said thoroughfares; mechanism,
actuated by the operation of said vehicle-oper-
ated devices, and constructed and arranged for
actuation by operation of sald devices by a single
vehicle or a plurality of vehicles following said
vehicle, to set said signal to direct traffic to pro-
ceed on its respective thoroughfare for a definite
veriod of time after each operation of said mech-
anism regardless of operation of a device in an-
other thoroughfare; and & timing mechanism op-
erating at regular intervals longer than said defi-
nite period of time actuating sald mechanism to
set said signal to direct trafiic to proceed alter-
nately, first on one thoroughfare, and then on the
other, regardless of traffic operations on either
thoroughfare.

51. A traffic signal apparatus having, in com-
bination, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to permit traffic o proceed
on one thoroughfare and to restrain traffic on
the other thoroughfare; a vehicle-operated de-
vice on one of said thoroughfares; means, actu-
ated by operation of said device, to set sald sig-
nal to permit traffic to proceed on said one thor-
. oughfare; means holding said signal so set for a
determined period; a vehicle-operated device in
the other thoroughfare; means, actuated by op-
eration of the last mentioned device, to set said
signal to permit traffic to proceed on said other
thoroughfare; other means, actuated by the op-
eration of the first mentioned vehicle-operated
device, when the first mentioned device is oper-
ated by a vehicle, or vehicles following said ve-

hicle within a definite period, to prevent said sig-

nal being set by operation of the second men-
tioned device for a certain period after each ac-
tuation of said other means; and means operat-
ing to return the display of said signal to direet
traffic to proceed on said one thoroughfare when
trafic ceases to operate said vehlcle operated de-
vices.

52. A traffic signal apparatus having, in com-

bination, a signal adapted to be disposed at the

intersection of two thoroughfares, and having
traffic-directing meszns thereon adapted alter-
nately to be displayed to permit traffic to pro-
ceed on one thoroughfare and to restrain traffic
on the other thoroughfare; a vehicle-operated
device in one of said thoroughfares; means, ac-
tuated by operation of said vehicle-operated de-
vice, to set said signal to permit traffic to proceed
on said one thoroughfare; means holding said
signal so set for a determined period; a vehicle-
operated device in the other thoroughfare;
means, actuated by operation of the last men-
tioned vehicle-operated device, to set said signal
to permit traffic to proceed on said. other thor-
oughfare; other means, operated by the actuation

. of the first mentioned vehicle-actuated means,

when said first mentioned device is repeatedly
operated by a vehicle, or vehicles following said
vehicle within a definite period, to prevent said
signal being set by operation of the second men-
tioned vehicle-operated device for a certain pe-
riod after each operation of said other means;
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means, operating after fixed periods of time, per-
mitting said signal to be set by operation of the
second mentioned vehicle-operated. device, when
said first mentioned device is repeatedly oper-
ated as recited; a warning light adapted to be
displayed to said one thoroughfare; and means,
operating only when the signal is set as last re-
cited, to display the said warning light. .

53. A traffic signaling system for controlling
traffic at the intersection of two thoroughfares
having, in combination, traffic-directing means
adapted to be displayed alternately to direct traf-
fic to go on one thoroughfare and to stop on the
other thoroughfare; a vehicle-operated device in
one thoroughfare; means, actuated by the op-
eration of said device, to display said traffic-
directing means to direct traffic to go on the said
one thoroughfare for a definite period of time
after the operation of said device; a vehicle-op-
erated device in the other thoroughfare; means,
actuated by the operation of the last mentioned
device, to display said traffic-directing means to
direct traffic to go on the said other thorough-
fare for a definite period of time after the op-
eration .of said last mentioned device; and a
master-timing mechanism actuating automat-
ically the second and third mentioned means, at
intervals longer than said definite periods of
time, so that said trafic-directing means is al-
ternately displayed at said longer intervals, first
to one thoroughfare, and then followed a definite
time later, to the other, and so on cyclically.

54. A traffic signaling system for intersecting
thoroughfares having, in combination “stop” and
“go” signals adapted to be.displayed alternately
to said thoroughfares for the control of traffic;
switch means operable to alternate the display

of sald signals; timing means’ periodically op- . '
. erating“said switch means at regular intervals

to alternate repeatedly the display of said sig-
nals; traffic-operated devices in each thorough-
fare; control means, actuated by the operation
of a device in a thoroughfare having the “stop”
signal at a given instant, to immediately operate
said switch means to alternate the display of
sald signals; and means, actuated by the opera-
tion of a device in a thoroughfare having the

" “go” signal at a given instant, to delay the op-

eration of said switch means by either said tim-
ing means or said control means for a predeter-
mined time after the actuation of said delaying
means.

55. A traffic signaling system for interfering
traffic lanes; a right-of-way signal indication;
means displaying said indication to each of said
lanes for predetermined times for the control of
traffic; a vehicle-operated device in one of said
lanes; and means, actuated by the operation of
said device, when the said one lane does not .
have the right-of-way; to interrupt the display
of said indication by the first named means, and
to display said right-of-way indication to the said
one lane. :

56. In a trafiic-control system for intersecting
highways; signals for permitting traffic to pro-
ceed on one highway and for restraining traffic on
the other highway; means for interchanging said
signals for the highways; & mechanism con=
tinually operating in fixed cycles; means in said
mechanism operating said signal changing means
to permit traffic to proceed on a first highway
ard to restrain traffic on a second highway, and
providing a period during which said signal
changing means may be operated by traffic on

the said second highway to permit the traffic L
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on the said second highway to proceed and to
restrain traffic on the said first highway; traffic-
actuated means in the second highway; means,
operated by the actuation of said trafiic-actuated
means, and co-operating with said mechanism
during said period, to operate sald signal chang-
ing means to permit traffic to proceed on the said
second highway and.to restrain trafic on the
said first highway, and then, for any remaining
portion of said period, to operate the signal
changing means to restore the proceed for the
first highway and the restraint for the second
highway.

57. In g traffic-control system for intersecting
highways; signals for permitting traffic to pro-
ceed on one highway and for restraining traffic
on the other highway; means for interchanging
said signals for the highways; a mechanism con-
tinually operating in fixed cycles; means in said
mechanism, operating the said signal changing
means, to set said signal to permit traffic to
proceed on the first highway and to restrain
traffic on the second highway for a predetermined
period of each cycle; means holding said signal

so set for a definite portion of said. predeter-

mined period, thereby leaving a remaining por-
tion of said predetermined period during which
said signal changing means may be operated to
permit traffic ta proceed on the said second
highway and {o restrain traffic on the said first
highway; traffic-actuated means in the second
highway; means, operated: by the actuation of
said traffic-actuated means, when the said traf-
fic-actuated means is actuated within a prede-
termined time after the operation of said hold-
ing means, co-operating with said mechanism
to actuate said signal changing means to permit
traffic to proceed on said second highway and to
restrain traffic on the first highway for a pre-
determined time, and then, for the remaining
portion of said predetermined period, to operate
the signal changing means to restore the proceed
for the first highway and the restraint for the
second highway.

58. A traffic signal device having, in combi-
nation, a signal adapted to be disposed at the
intersection of two thoroughfares, and having
traffic-directing means thereon adapted salter-
nately to be displayed to direct traffic to. go on
one thoroughfare and to stop on the other; a
traflic-operated device in one of said thorough-
fares; a traffic-operated device in the other of
said thoroughfares; mechanism operating said
signal to direct traffic to go on said one thorough-
fare and to stop on said other thoroughfare,
when said first mentioned traffic-operated de-
vice is operated; mechanism operating said signal
to direct traffic to go on said other thoroughfare
and to stop on said one thoroughfare, when said
second mentioned traffic-operated device is op-
erated; means retaining the operation of said
signal by the first mentioned mechanism, and
preventing an operation of the said signal by
the second mentioned mechanism, for a definite
period of time after being operated by the first
mentioned traffic-operated device; and means re-
taining the said signal operated to direct traffic
to go on the said one thoroughfare and to stop on
the said other thoroughfare, for a predetermined
period of time after the expiration of said definite
period of time, and then operating said signal
to direct traffic to go on the said other thorough-
fare and to stop on the said one thoroughfare,
when the said second mentioned traffic-operated

.device is not subsequently operated substantially
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during said definite period of tlme and said pre-
determined period of time.

59. A traffic signaling system for interfering
traffic lanes; & right-of-way signal indication;
means displaying said indication alternately and
repeatedly to each of said lanes for predeter-
mined times for the control of traffic; means, co-

operating with the latter mentioned means, hold--

ing the indication displayed on one lane for a .

definite portion of the predetermined time of dis-
play theﬁzfor, thereby leaving a remaining por-
tion during which the display of the said indi-
cation to the said one lane may be interrupted
and then displayed tc another of said lanes; a
vehicle-operated device in the said another lane;
means, actuated by the operation of. said device,
when the sald device is operated during the
said remaining portion of the predetermined time
of display of the indication to the said one lane,
to interrupt the display of the said indication
to the said one lane by the first named means,
and to display immediately the said right-of-
way indication to the said another lane; and
means, actuated by the operation of the said
device, when the said device is operated during
the said definite portion of the said predeter-
mined time of display of.the said indication to
the said one lane, providing an interruption in
the display of the said indication to the said
one lane by the first named means and the dis-
play of the said right-of-way indication to the
sald another lane, at the termination of said
deflnite portion.

60. A traffic signaling system for interfering

. trafiic lanes; a right-of-way signal indication;

means displaying said indication alternately and
repeatedly to each of said lanes for predeter-
mined times for the control of traffic; means,
cooperating with the latter mentioned means,
definitely holding the indication displayed on
one lane for the first portion of the predeter-
mined time of display therefor, thereby leaving
a remalining portion during which the display of
the sald indication to the said one lane may be
interrupted; a vehicle-operated device in the said
another lane; means, actuated by the operation
of said device, when the said device is operated
during the said remaining portion of the prede-
termined time of display of the indication to
the sald one lane, to interrupt immediately the
display of the said indication to the said one
lane by the first named means, and to display
immediately the said right-of-way indication to
the said another lane; and means, actuated by
the operation of the said device, when the said
device is operated during the first portion of the
said predetermined time of display of the said
indication to the said one lane, providing an
interruption in the display of the said indication
to the said one lane by the first named means
and the display of the said right-of-way indi-
cation to the said another lane, at the termina-
tion of the said first portion.

61, A traffic signal device, having in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having traf-
fic-directing means thereon adapted alternately
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to be displayed to direct traffic to go. on one

thoroughfare and to stop on the other thorough-
fare; a traffic-operated device in one of said
thoroughfares; mechanism, actuated by opera-
tion of said traffic-operated device, to set said
signal to direct traffic to go on said one thorough-
fare and to stop on the other thoroughtare; a
traffic-operated device in the other thorough-
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fare;, mechanism, actuatég by operation of the
latter traffic-operated device, to set said signal

-to direct traffic to.go on said other thoroughfare

and to stop on said one thoroughfare; timing-
means, operating regardiess of traffic conditions,
and actuating alternately and repeatedly the
mechanisms actuated by the operation of the
said traffic-operated devices, first one mecha-
nism, and then, a definite fixed time later, the
other mechanism, and so on cyclically, whereby
sald mechanisms are automatically actuated to
set said signal as recited for the traffic actuated
devices; and means, cooperating with said tim-
ing-means, providing only momentary operation
of the said mechanisms by.the said timing
means, so that said signal can be set by opera-
tion of said traffic-operated devices during said
definite fixed times elapsing between the auto
matic actuation of said mechanisms. )
62. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having traf-
fic-directing means thereon adapted to be dis-
played alternately to direct traffic to proceed on
one thoroughfare and to restrain traffic on an-
other thoroughfare; a traffic-operated device in
each of said thoroughfares; mechanism, actuated
by the operation of said traffic-operated devices,
to set said signal to direct traffic to proceed on
their respective thoroughfare; means, operated
by the actuation of said mechanism, to hold said
signal so set for a certain determined period of
time to prevent the signal being set by the opera-
tion of a traffic-operated device in another
thoroughfare, whereby traffic on one of said
thoroughfares, after having operated the traf-
fic-operated device thereon, will have time to
pass the intersection before the signal can-be
changed by the operation of a traffic-operated
device in another thoroughfare; control means,
acting after a fixed period of time longer than said
determined period, to render inoperative the last

mentioned means, whereby said mechanism may '

be actuated by the opération of a traffic-operated
device in another thoroughfare; and other
means, actuating alternately and repeatedly the
mechanism actuated by the operation of said
traffic-operated devices after definite periods of
time longer than said determined period, where-
by said traffic-directing means is alternately and
repeatedly displayed to each thoroughfare, first
to one, and then followed after a definite period
of time, to the other, and so on cyclically. .

63. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to be
displayed to permit traffic to proceed on one thor-
oughfare and to restrain traffic on another; an
electro-magnet, for one of said thoroughfares, for
setting said signal to direct traffic to proceed on
sald one thoroughfare and to restrain traffic on
another thoroughfare; an electro-magnet, for the
said another thoroughfare, for setting said signal
to direct traffic to proceed on the said another
thoroughfare and to restrain traffic on the said
one thoroughfare; said first mentioned electro-
magnet being included in an electric circuit:
means, operated by traffic on the said one thor-
oughfare, to close said circuit; said second men-
tioned electro-magnet being included in an elec-
tric circuit; means, operated by traffic on the said
another thoroughfare, to close the last mentioned

circuit; control means rendering inoperative said

last mentioned circuit closing means, after each

31

operation of sald first mentioned electro-magnet
in setting the signal, or while the signal is so set,
fora definite period of time in which traffic on the
sald one thoroughfare, after operating said first
mentioned circuit closing means, will have time

to pass said intersection before said last men-

tioned circuit closing means will be again ren-
dered operative; and means, operating alter-
nately and repeatedly the said means operated by
trafic on the said one thoroughfare and the
means operated by traffic on the said another
thoroughfare at intervals of time longer than
sald definite period of time, and interrupting
operation of the said control means, when oper-

. ating said means operated by traffic on the said

another thoroughfare, so that the said signal is
~alternately and repeatedly set to direct trafic to
proceed on one thoroughfare, and then, after the
said longer interval of time, to the other.

64. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter-
section of two thoroughfares, and having traffic-
directing means thereon adapted alternately to
be displayed to direct traffic to go on one thor-
oughfare and to stop on the other thoroughfare;
a traffic-operated device in one of said thorough-
fares; a pair of contacts; mechanism, actuated
by operation of said traffic-operated device, set-
ting said signal to direct traffic to go on said one
thoroughfare and to stop on the other thorough-
fare, only when said contacts are connected: a
traflic-operated device in the other thoroughfare:
a second pair of contacts; mechanism, actuated
by operation of the last mentioned traffic-oper-
ated device, setting said signal to direct traffic to
go on said other thoroughfare and to stop on said
one thoroughfare, only when said second pair of
contacts are connected; an electro-magnet for
separating said first mentioned pair of contacts:
a second electro-magnet for separating said sec-
ond mentioned pair of contacts; control means,
actuated by said first mentioned mechanism, op-
erating said second electro-magnet and maintain-
ing the same. operating to separate said second
mentioned pair of contacts for a definite period
of time after actuation of said first mentioned
mechanism to set said signal, thus preventing an
actuation of sald second mentioned mechanism
by the said second mentioned traffic-operated de-
vice during said period; control means, actuated
by said second mentioned mechanism, operating
said first mentioned electro-magnet and main-
taining the same operating to separate said first
mentioned pair of contacts for a definite period of
time after actuation of said second mentioned
mechanism to set said signal, thus preventing an
actuation of said first mentioned mechanism by
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said first mentioned traffic-operated device during °

the latter period; and means, operating alter-
nately and repeatedly the said mechanisms at in-
tervals of time longer than said definite periods
of time, and interrupting operation of the corre-
sponding control means while operating the said
mechanisms, so that the said signal is alternately
and repeatedly set to direct traffic to proceed on
one thoroughfare, and then, after the said longer
interval of time to the other. :
" 65. The structure set forth in claim 64, in-
cluding means, operating after each of the said
definite periods of time have expired, discon-
tinuing operation of its corresponding  electro-
magnet to permit the corresponding pair of con-
tacts to engage. -

66. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the inter=
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section of two thoroughfares, and having trafic-
directing means thereon adapted alternately to be
displayed to direct traffic to go on one thorough-
fare and to stop or. the other; a traffic-operated
device in one of sald thoroughfares; a traffic-
operated device in the other of said thorough-
fares; mechanism operating sald signal to direct
traffic to go on sald one thoroughfare and to stop
on said other thoroughfare, when the first men-
tioned traffic-operated device is operated; mech-
anism operating said signal to direct traffic to go
on said other thoroughfare and to stop on said
one thoroughfare, when the second mentioned
traffic-operated device is operated; means retain-
ing said signal operated by the first mentioned
mechanism for a deflnite period of time after be-
ing operated by the first mentioned traffic-oper-
ated device and preventing an operation of the
said signal, during said definite period of time,
by the second mentioned mechanism; qneans re-
taining said signal operated by the said first men-
tioned mechanism for a predetermined period of
time after the expiration of said definite period
of time, and then operating said signal to direct
traffic to go on the second mentioned thorough-
fare and to stop on the first mentioned thor-
oughfare, when the device in the second men-
tioned thoroughfare is not operated during said
definite period of time and said predetermined
time; and means providing an operation of the
said signal at the expiration of sald deflnite period
of time, when the device in the second mentioned
thoroughfare is operated during said definite pe-
riod of time.

67. The structure set forth in claim 66, includ-
ing means providing an immediate operation of
the said signal during said predetermined period
of time, when the device in the second mentioned
thoroughfare is not operated during said definite
period of time, but is subsequently operated dur-
ing said predetermined period of time.

68. A traffic-control system for intersecting
highways having, in combination, a signaling
means for directing traffic to proceed on one
highway while restraining trafic on the other
highway; a traffic-actuated device in each high-~
way; control means, actuated by the actuation
of a device in either one of said highways, to

" operate the said signaling means to direct traffic
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to proceed on the corresponding highway and to
restrain traffic on the intersecting highway:;
means, forming a part of the control means, for
definitely holding the signaling means so oper-
ated on either highway for at least a minimum
period of time, and, in the absence of actuation
of the traffic-actuated device in the intersecting
highway, for maintaining the signaling means so
operated beyond the said minimum period of
time; and means, having a period of operation
longer than said minimum period, operating in
such absence of actuation of the traflic-actuated
device in an intersecting highway, to simulate
an actuation of the non-actuated device, where-
by to produce automatically the same effect.-on
the said control means as that of actuation of
the non-actuated device. :

69. A traffic-control system for. intersecting
highways having, in combination, signaling
means for directing traffic to proceed on one
highway while restraining traffic on the other
highway; a trafiic-actuated device in each high-
way; control means, actuated by the actuation
of a device in either one of said highways, to
operate the said signaling means to direct traffic
to proceed on the corresponding highway while

restraining traffic on the intersecting highway;
means, forming a part of the said control means,
for definitely holding the signaling means so op-
erated on either highway for at least a minimum
period of time, and, in the absence of any actua- 5
tion of the device in the intersecting highway, for
maintaining the signaling means so operated be-
yond the sald minimum period of time; and
means, forming a part of sald system and having
a period of operation longer than said minimum 10
period, operating in such absence of actuation -
of the device in the intersecting highway, to
operate said sighaling means to direct traffic to
proceed on the highway of the non-actuated de-
vice. 15

70. A traffic-control system for intersecting
highways having, In combination, a signaling
means for directing traffic to proceed on one
highway while restraining traffic on the inter-
secting highway; a traflic-actuated device in 20
each highway; control means, actuated by the -
actuation of a device in either one of said high-
ways, to operate the said signaling means to
direct traffic to proceed on the corresponding
highway while restraining traffic on the inter- 25
secting highway; means, operating when the said
control means is so actuated, for deflnitely hold-
ing the signaling means so operated on either
highway for at least & minimum period of time,
and, in the absence of any actuation of the 30
traffic-actuated device in an intersecting high-
way, for maintaining the signaling means so
operated beyond the said minimum period of
time; and means, having a period of operation
longer than said minimum period, operating 3;
automatically to simulate actuation of the non-
actuated device, for producing the same effect
on said control means as that of actuation of the
said non-actuated device.

71. A traffic-control system for intersecting 40
highways having, in combination, a right-of-way
signal indication; a traffic-actuated device in
each highway; control means, actuated by the
actuation of a device in either one of said high- .
ways, for displaying the said right-of-way indi- 45
cation to the corresponding highway; means,
forming a part of the control means, for defi-
nitely holding the said indication so displaying
on either highway for at least a minimum period
of time, and, in the absence of actuation of the 50
traffic-actuated device in the intersecting lane,
for maintaining the said indication so display-
ing beyond the said minimum period of time;
and means, having a period of operation longer
than said minimum period, operating automati- 55
cally to simulate an actuation of the non-actu-
ated device, whereby to transfer the display of
the said right-of-way indication to the highway
of the non-actuated device even in the absence
of traffic thereon. _ 60

72. A traffic signal system including, in com-
bination, signaling means for directing traffic

.to proceed on one highway while restraining

traffic on an intersecting highway; a timer con- -
nected to and corntrolling the operation of said 65
signaling means; a traffic-actuated device in
each highway and connected to said timer to
operate sald signaling means, responsive to actu-
ation of said devices, to direct traffic to proceed
on the highway of the actuated device while re- 70
straining traffic on the intersecting highway;
means, forming a part of said timer, for defi-
nitely holding said signaling means so operated,
for any one highway, for at least a minimum pe-
riod of time, and, in the absence of actuaticn 75
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of the device in the said intersecting highway,
for maintaining the signaling means so operated
beyond said minimum period of time; and means
forming a part of said timer and functioning in
such absence of actuation of the device in the
said intersecting highway, after a period : of
time always longer than said minimum period
and beginning substantially with the said opera-
tion of the signaling means to direct traffic to
proceed on the said one highway, to simulat
automatically an actuation of said device in sa
intersecting highway, whereby to operate sai
signaling means to direct trafiic to proceed on”
said intersecting highway.

73. In a traffic-control system for intersecting
highways, stop and proceed signals for each of
the said highways adapted alternately to be dis-
played for permitting traffic to proceed on one
highway while restraining traffic on the other
highway; signal timer-means operating continu-
ously in fixed cycles, said timer-means fixedly
displaying the said signals, to permit traffic to
proceed on 2 first highway and to restrain traffic
on a second highway for a.fixed period of time
in each cycle of operation thereof, and retain-
Ing the said signals so displaying for a further
predetermined period of time in each cycle, dur-
ing which further period of time the display of
the signals can be alternated to permit traffic to
proceed on the said second highway and to re-
strain traffic on the said first highway; a traffic-
actuatable device in the said second highway;
and control means, operating in response to an
actuation of the said device, and cooperating
with the saild-timer-means, for alternating the
display of the said signals to permit traffic to
proceed on the said second highway and to re-

. Strain traffic on the said first highway for a pre-
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determined portion of the said further period
of time; and means, operating in response to an
actuation of the said device occurring at any
time during the said fixed period of time, and
cooperating with the said control means, for re-
storing the proceed for the first highway and
the restraint for the second highway, for the
remaining portion of the said further period of
time.

74. A traffic signal device having, in combina-
tion, a signal adapted to be disposed at the in-
tersection of two thoroughfares, and having
traffic-directing means thereon adapted alter-
nately to be displayed to direct traffic to go on
one thoroughfare and to stop on the other; a
traffic-operated device in one of said thorough-

fares; a traffic-operated device in the other of .

said thoroughfares; mechanism operating said
signal to direct traffic to go on the said one
thoroughfare and to stop on the said other thor-
oughfare, when the said first mentioned traffic-
operated device is operated; means retaining the
operation of the said signal by the said mecha-
nism for a certain definite period of time after
being operated by the first mentioned traffic-op-
erated device; timing means operating said sig-
nal to direct traffic to go on the said other thor-
oughfare and to stop on the said one thorough-
fare, a predetermined time after the expiration
of the said definite period of time; and mecha-
nism operating said signal to direct traffic: to
go on the said other thoroughfare and to stop
on the said one thoroughifare, prior to the time
determined by the operation of the said timing
means, when the said second mentioned traffic-
operated device is operated substantially during
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the sald definite period of time.and said prede-
termined time. . :

75. A traffic signal device having, in combina-
tion, & signal adapted to be disposed at the in-
tersection’ of two thoroughfares and having

traffic-directing means thereon adapted alter-

nately to be displayed to direct traffic to go on

one thoroughfare and to stop on the other; a
traffic-operated device in one of said thorough-
fares; a traffic-operated device in the other of
said thoroughfares; mechanism operating to
display said signal to direct trafiic to £0 on sald

©One thoroughfare and to stop on the said other

thoroughfare, when the first mentioned traffc-
operated device is operated; means operating to
retain the display of the said signal by the first
mentioned mechanism for a certain definite pe-
riod of time after being operated by the first
mentioned traffic-operated device; timing means
operating to display said signal to direct trafic
to go on the second mentioned thoroughfare
and to stop on the first mentioned thoroughfare,
8 predetermined time after the expiration of
the said definite period of time; and mechanism
operating to display said signal to direct traffic
to go on the said other thoroughfare and to stop
on the said one thoroughfare, after the expira-
tion of the said definite period of time but prior
to the time determined by the operation of the

‘sald timing means, when the second mentioned

traffic-operated device is operated substantially
during said definite period of time,

76. A traffic-control system for Intersecting
highways having, in combination, signaling
means for directing traffic to go on one highway
while restraining traffic on the other highway;
a traffic-actuated device in each highway; con-
trol means, actuated by the actuation of s de-
vice in either one of said highways, for operat-
ing said signaling means to direct trafiic to pro-
ceed on the corresponding highway and to re-
strain traffic on the other highway; means,
forming a part of the said control means, for
definitely holding the said signaling means so
operating on either highway for at least a mini-
mum period of time, and, in the absence of ac-
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tuation of the traffic-actuated device in the -

other highway, for maintaining the signaling
means so operating beyond the said minimum
period of time; and means, actuated by the actu-
ation of a device in one of said highways at any
time substantially during a predetermined pe-
riod of time after an operation of the signaling

- Imeans in response to an actuation of the device

in. the intersecting highway, and operating a
definite period of time after the operation of the
signaling means in response to the said actuation
of the device in the said one highway, for simu-
lating an actuation of the device in the said in-
tersecting highway, for restoring the operation
of the signaling means to direct traffic to go on
the said intersecting highway and to restrain
traffic on the said one highway, after the expira-
tion of the said minimum period of operation of

" the signaling means in response to the said ac-

tuation of the device in the said one highway. .

77. In a traffic-control system for intersecting
thoroughfares; signals for directing traffic to go
on one thoroughfare and to stop on the other; a
traffic-actuated device in one of the said thor-
oughfares; means, operating in response to an
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actuation of the device in the said one thorough-

fare, operating said signal to direct traffic to go
on the said one thoroughfare and to stop on the
other for a definite period of time; timing means,
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operating a predetermined time after the ex-
piration of the said definite period of time, for
operating-sald signal to direct traffic to go on
the said other thoroughfare and to stop on the
said one thoroughfare; & traffic-actuated ‘device
in the said other thoroughfare; and means, op-
erating in response to an actuation of the device
in the said other thoroughfare substantially dur-

3,234,610

ing the said definite and said predetermined pe-

- riods of time, for operating said signal to direct

trafic to go on the said other thoroughfare and
to stop on the said one thoroughfare after the
expiration of the said definite period of time
and prior to the time otherwise determined by
the said timing means.

. o THOMAS TONE.



