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My invention relates to that class of
timing and code signaling machines in which
the prime mover is of the constant speed
type which may be driven by a spring, elec-

© tricity, or other suitable power whereby the
timing element is rotated at a uniform and
constant rate, each such revolution marking
a definite period of time.

_ The illustrated embodiment while directed
““ specifically to the use of the invention in

connection with traffic signals and the auto-

matic timing and control of electrically
operated signals at street intersections or
.. other required locations, it is to be under-
1% stood that the same is adaptable to the
timing and control of mechanical or electri-
cal structures generally.

Timing devices, as heretofore designed
and constructed for the operation of traffic

%0 signals have included within and as a part
of their construction contacts for making
and breaking the signal circuits. In such
construction the signal operating current is

. Ppassed directly through movable contacts in-

® corporated in the timing mechanism, making
adjustments and repairs difficult and also,
because of added friction, increasing the
work to be done by the driving motor.

In the present invention, the making and

30 preaking of the signaling circuit or circuits
controlling or operating apparatus distant
therefrom, is performed by separate electri-
cally operated contactors controlled by the

. timing mechanism, and the prime mover and

87 mechanism of the timing device is thus re-

lieved of the severe strains imposed in oper-
ating the contact arins or levers as usually
employed.

In its present embodiment, my invention
consists of two electro-magnetic units pref-
erably of like construction, each having re-
volving parts, which are connected by a suit-
able means and with speed reducing mecha-
nism to a prime mover, as for example, a
single synchronous motor, by means of
which the movable parts of the units are
continuously revolved in the same direction
at a predetermined and constant speed.
Bach magnetic unit of the device is an elec-
tro-magnet of novel construction in which

50

the usual iron core is provided with disc
plates or flanges at each end, the core and
end discs being energized by a suitable wire
coil, this coil being so disposed that the iron
core and attached end discs may be revolved 65
while the coil remains stationary, thus elim-
inating movable contacts to energize the coil,
further lessening the work upon the prime
mover. When this magnet structure is ener-
gized by its surrounding coil, magnetic 6
poles of unlike sign are produced at the pe-
riphery of the discs. I prefer to suspend an
armature relative to the discs to be attracted
thereto on the energizing of the coil, and
travel therewith, the armature when in con. 9
tact with both discs, the magnetic circuit
will be through the core, the discs and the
armature whereby the armature will be mag-
netically held to the discs. This will occur
at any point upon the periphery of the discs
that the armature may be placed in contact
with them, and if the magnet structure is
revolved, it will carry the armature through-
out its revolution and until released by the
demagnetization of the revolving core and 76
discs, after which it is restored to mormal
position as hereinafter described.

The cooperating revolving magnet and the
armature may then be considered as the two
elements of a magnetic clutch in which the
armature member is rotatively progressed
around a circle equal to the diameter of the
disc members during all or such part of the
disc circumference as the magnetism of the
core and disc extensions retains the clutch
members in contact relation.

With the above mentioned and other ob-
jects in view, the invention consists in the
novel construction and combination of parts
hereinafter described. illustrated in the ac-
companying drawings, and set forth in the
claim hereto appended, it being understood
that various changes in the form, propor-
tion, size and minor details of construction
within the scope of the claim may be re- ¢
sorted to without departing from the spirit
or sacrificing any of the advantages of the in-
vention.

In the drawings disclosing one embodi-
ment of my invention :—
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5 units employed in the app
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Fig. 1is a view in vertical transverse sec-
tion on line 1—1 of Fig. 2 disclosing one of
the magnetic structures of the timing appa-
ratus.

Fig. 21is a view in top plan of the preferred
embodiment of the timing apparatus, illus-
trating two units.

Fig. 8 is a wiring diagram of the timing
mechanism units connected to operate traffic

' control signals at a street intersection.

Fig. 4 is a view in front elevation of the
rasing, illustrating the adjusting dials.

Fig. 5 is a view in end elevation of the
armature carrying frame.

Fig. 6 is a view in elevation of the breaker
arm associated with one of the dials..

Tn the mechanical embodiment of the in-
vention illustrated in Figs. 1, 4, 5, and 6, the
electromagnetic units are illustrated in du-
plicate, and while so illustrated, it is to be
understood that under certain conditions, a
single unit may be maintained; and in other
installations, a number of units. in excess of
two, may be desirable.

The units being of identical construction,
the description of one is thought suflicient.

In this structure, 1 is a cabinet, prefer-
ably provided with a front wall 2, of insu-
lating material of any suitable type.

Tstending vertically in the cabinet, lon-
gitudinally from end to end, is a wall 3, di-
viding the cabinet.into compartments:4 and 5.

6 is a suitable prime mover, illustrated mn
the form of a motor, the shaft thereof car-

& rying a worm 7, which intermeshes with a

suitable worm gear 8 on a counter-shaft 9,
rotatable in brackets 10, in the compartment
5. The shaft 9 has inter-geared connection
at 11, with a secondary shaft 12, disposed lon-
gitudinally of the cabinet, parallel with the
rear face of the wall 3 in the compartment 5,
gaid shaft being rotatable.in bearings 13 and
carrying worm gears 14 of a number corre-
sponding to the number of electromagnetic
aratus, said shaft
12 serving to operate the magnetic units si-
multaneously at the same speed in corre-
sponding directions.

Tach magnetic unit is preferably construct-
ed in the following manner :—Rotatable in a
bearing 15, disposed. within a bushing. 16,
extended horizontally through an aperture in
the wall 3, is a supporting shaft 17. mount-
ing a_gear 18, which intermeshes with its
associated worm 14. The shaft 17 mounts at
a point within the compartment 4, the disecs
or. circular end plates 19 of an electromag-
netic mechanism, said discs being connected
by the core portion 20, which mounts he-
tween them: the. coil 21.

It will thus be observed that on the rota-
tion of the shaft 17, the discs 19, together
with the core 20, will rotate as a unit while
the coil 21 remains stationary. Shaft 17
falls short of extending through the front
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wall 2 of the cabinet 1, but the same is re-
ceived within a bearing depression 22 in the
hub 23 of an adjustable timing device, formed
with a shaft 24, rotatable in a bearing 25 in
the front wall 2 of the cabinet 1. The shaft
94 at its outer end carries an adjusting knob
96, mounting a pointer 27, which is adapted,
on the rotation of the knob, to travel over
time graduation indications, shown in Fig. 4,
and which are arranged in circular forma-
tion on the face of the front wall 2 around
the shaft 24.

Cooperating with the plates 19 is an arma-
ture 28 carried by supporting arms 29, dis-
posed parallel with the outer faces of the
discs 19, one plate carried by the hub 23 and
the other being carried by the flanged portion
30 on the shaft 17.

The arms 29 are free to rotate on their re-
spective supports, and are normally returned
to a starting position by the action of the
coiled spring 31, attached at one end to the
bushing 16, and at its opposite end to one of
the arms 29.. The armature 28, which is
movable at its ends in the arms 29, radially cf
the discs: 19, is normally maintained out of
contact with the periphery of the dises by a
spring. 32..

On the inner face of the front wall 2, sur-
rounding the bearing 25, are a pair of con-
centrically disposed contact rings 33 and 34.
With the former ring there is, at all times, in
contact, a finger 35, on a spring arm 36, car-
ried by a radial arm 37, attached to the hub

93. A second spring arm 38 is carried by

the arm 37 and the same normally lies in
spaced relation to the surface of the ring 34.
Contact between finger 38 and ring 3¢ is
made on the outward depression of the actu-
ating pin 39 carried by the arm 37, the pin
being forced outwardly when engaged by a
projection 40 formed on the outer face of the
arm 29, cperating immediately in rear of the
arm 37.

With the two units A and B constructed
and assembled as above described and as il-
lustrated in Figs. 1,2 and 3 of the drawings,
the electrieal mechanism and other. cooper-
ating elements to connect the timing. appa-
ratus to operate traffic signals at a street or
highway- intersection, is l2id . out. and con-
structed in the following manner, particu-
larly illustrated digrammatically in Fig. 3.

H, H’, I and T’ indicate pairs of red and

oreen signal lamps, located at the respective
Four corners of the street intersection, and G
is a transformer reducing the signal.oper-
ating voltage from the pewer Ime 41 to tha
desived voltage required to operate the ro-
tating magnets; the contactors and relays,
and the timing system, hereinafter more
fully described.

The motor being continuously operated
by #rom the source 41 revolves the

y power: §
dises 19 of the units A and B, in the direc-
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tion of the arrows, at a constant uniform
speed, preferably one revolution in 120 sec-
onds.

E is a relay having magnets 42 and 43 in
opposing relation to its armature lever 44,
the upper end of which lever cooperates with
the yieldable stop member 45, acting on the
armature to releasably hold the same into the
position which it may have last been moved
by the energizing of either magnet 42 or 43.

A relay F, hereinafter more fully de-
scribed, is provided when it is desired to con-
trol the traffic signals at a street intersection,
having, for example, a steam or electric rail-
way traversing one of the laterals.

Agsuming that it is desirved to light the red
lamps at H and H’, and the green lamps at
I and I’ to permit traffic to travel in the di-
rection of the solid arrow 46’ (Fig. 3), and
also agssuming that armature 44 of relay I
makes contact with member 46, the knobs 26
of the respective units are rotated to posi-
tion the pointers 27 at their respective gradu-
ations on their respective dails to indicate a
period of 80 seconds. Then current will flow
from the low voltage side of the transformer
G via wire 47 to armature 44 of relay E to
46, wire 48, to magnet 49 of contactor D,
wire 50 to coil 21 of the magnet B, wires 51
and 52 to transformer G, completing the cir-
cuit. This will operate magnet D to cause
its armature 58 to close the contacts 54—55
and current from the high side of trans-
former G may be traced by wire 56 through
contacts 54—55 through wire 57 to red lamps
H—H’ and green lamps I—I” to wire 58, to
the opposite side of the 110 volt supply.

At the same time coil 21 of magnet B hav-
ing been energized, armature 28 attached to
the arms 29, will be magnetically held against
the periphery of the discs of the magnet B
and will be moved rotatively forward. As-
suming that the arm 37 with its contacts 36
and 38 has been in a position represented by
30 seconds on the dial, then at the expiration
of the 30 seconds the projection 40 will bear
upon and close the contacts 36 and 38. When
this takes place, current from the low side of
the transformer G may be traced by wire 59,
contacts 36 and 38, wire 60, magnet 43 of relay
E through wire 47 to the opposite low side of
G energizing magnet 43 of relay E. This
action breaks the contact between armature
44 and stop 46 thereby de-energizing coil 21
of magnet B and the arm 29 with its attached
armature 28 is returned to normal non-oper-
ating position by its spring 81. At the same
time the magnet 49 of contactor D is de-enex-
gized and the reaction of its armature 53
opens the civeuit 57—>58 at the contacts 54—55
extinguishing the lamps at H—H’ and I—1".
Also at the same time the armature 44 of re-
lay E under the influence of the magnet coil
43 has made contact at stop 61 and a circuit
may be traced from transformer G, through

47, armature 44, stop 61, wire 62, magnet 63
of contactor C, wire 64, coil 21 of magnet A,
wires 65 and 52 to the opposite side of the

3.

transformer G. The magnet A being then

energized the armature 28 attached to the
arms 29 is picked up by the revolving disc of
A and progressed in the direction of the ar-
row until it reaches and closes contacts
36—388, when a circuit may be traced from
the transformer by wire 47, magnet coil 42 of
relay B through wire 43’, contacts 36—38,
wire 59, to the opposite side of transformer
G. During the period of travel of the arms
929 and the armature 28, the contactor C mag-
net has held its armature 66 closed across
stops 67—68 establishing a circuit from the
high side of the transformer G to wires
69—56, stops 67—68, wire 70, to the red lamps
I—Y’ and the green lamps of H--I’, wire 58
to the 110 v. supply.

It will be seen that the action of the ma-
chine is to alternately light the signal lamps
for a period of time in each case that has been
determined by the setting of the indicators 27
of units A and B, and may in either case be
any part of the 120 seconds indicated on the
dials. The indicators 27 of units A and B
may be moved and set for any period of time
from 1 to 120 seconds upon either or both dials
without interfering with the constant revolu-
tion of the magnets A—B. '

The function of the relay F is to provide
for the continued fighting of the red lamps at
railroad crossing during the passage of a
train to protect the traffic desiring to cross
the tracks. Asthe train approaches the cross
street, it closes a track circuit, not shown,
energizing the magnet 71 of relay T to at-
tract its armature 72 to break the lamp cir-
cuit 70 and simultaneously to close the shunt
circuit 78—74 around the contacts 54—55 of
contactor D whereby the current in 56—57
is maintained and the red lamps protecting
the cross street remain lighted until the train
in passing opens the track circuit and relay
T restoring the system to normal. The object
of relay ¥ is to open the lamp circuit con-
trolled by relay C and to hold the lamp cir-
cuit closed that is controlled by relay D.
This action in no way interferes with the op-
eration of the revolving magnets A—DB,
which at once take up the proper timing of
the signal lamps where it finds them.

T claim :—

In combination with a motor, a switch, a
cluteh member, means for constantly rotat-
ing said member from said motor at a uni-
form speed, a co-operating clutch member
having a normal rest position for engage-
ment with said first clutch member, means
normally inoperative for engaging said
clutching members whereby the second mem-
ber is caused to revolve, means on said sec-
ond member for momentarily closing said
switch after a predetermined amount of
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revolution: by. said second. member;. means. to
restore. said: co-operating clutch member: to
nermal-rest: position,.a: duplicate set of ap-
paratus.as.above, a go signal, a stop signal,
means.operated: by the-closure of the switch
of one setrto cause to be operative the engag-
ing means of:the duplicate set-and -also caus-
ing the engaging means-of the one set to be
ineperative; and means: to. display; said go

‘signal:while one engaging means is operative,

and:the stop signal.while . the other engaging
means is-operative. ’
In. testimony whereof I have signed: my
name. to this specification.
FRANK B. RAE.



