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This invention relates in general to light sig-
nals for use on railways, and has more particular
reference to a light signal of the search light type
wherein a spectacle, carrying different colored
roundels, is moved with respect to a single light
source; to display different signal aspects.

'One of the objects of this invention is {o pro-
vide an improved light signal of the general type
disclesed in my prior Patent No. 2,103,251, dated
December 28, 1937, and also in my prior Pa,tent
No. 2,097,785, dated November 2, 1937.

In a light signal of the above mentioned type.'
a2 movable spectacle carrying different colored.

roundels is selectively operated to its different
positions to determine the different indications
displayed by the signal. In effecting the opera-
tion of such a movable spectacle, it is highly de-~
sirable that it be operated progressively from its
most restrictive indication selecting position to
its least restrictive indication selecting position

to thereby avoid an erroneous flash of an unde- .

sired indication. This is quite different from the
“usual lght signal of this type as disclosed for
example in my above mentioned patents.

One object of the present invention is to pro-
vide & light signal of the above génerally de-

seribed type with a movable spectacle which is .

progressively operated by a mechanism including
two separate electromagnets of the tractive type
which may be readily adapted for use in various
types of signalling systems.

Another object of the present invention is to
provide mechanical operating means for inter-
connecting the armatures with the movable spec-
tacle in such a way as to dampen the tendency
of the movable spectacle to oscillate or rebounid
upon its operation to its different positions. -

Another object of the present invention is te
provide a mechanical interlock between the two
separate tractive type armatures so as to require
that a particular armature be operated before the
other armature can be operated to thereby pro-
vide a signal organized to display the proper and
desired indication under vanous condltions of
control.

Another object of this invention is to provide
an electro-magnetic operating means for the
spectacle which is readily. adapted to being
changed, so as to permit the signal being em-
* ployed in various types of track signalling sys-
tems.

Further objects, purposes, and -characteristic

i

(CL. 177—327)

Fig. 2 is a side sectional view, with parts shown
in elevation.

Fig. 2A is a fragmentary sectional view on line
2A—2A, viewed in the direction of the arrows.

Fig. 3 is & sectional view on line 8—8§ of Fig. ¢,

" viewed in the direction of the arrows,
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Fig. 4 is a sectional view on line §—4§ of Fig.
viewed in the direction of the arrows.

Fig, b is 8 front elevation of one form of oper-
ating mechanism for the spectacle. )

Pig. 6 is g side sectional elevation of the optical
system, ‘and associated parts.

Fig. 7 is a fragmentary view, on an enlarged
scale, of a portion of & ﬁrst form of spectacle
operating means.

Fig. 8 is a front view of contaci; operating
means. . :

Pig. 5 is a fragmentary side view of contact op-
erating means.

Fig. 10 is a perspective view of a second form
of spectacle operating means.

Fig. 11 is a front elevational view of the second

3,

" form of spectacle operating means.

Fig. 12 is a section,,on line 12—12 of Fig. 11,
viewed in the direction ‘of the arrows. -

Fig. 13 is a diagrammatic view of the second
form of spectacle operating means, showing dif-
ferent operative positions.

"Fig. 14 is a fragmentary sectional view, show-

30 ing the pivoting means for the movable spectacle

Fig. 15 is a side sectional elevation, showing
the mounting of one of the spectacle operating
electro-magnetic structyres.

Fig. 16 is a fragmentary sectional view, on

35 line 16—16 of Fig. 17, viewed.in the direction .of
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features of this invention will appear as the de- -

scription progresses, reference being made to the
accompanying drawings, showing in a wholly dia-
grammatic manner, and ih no way whatsoever in

a limiting sense several forms of the invention.

In the drawings——
Fig. 1'is a rear elevatmnal view of the 51gna1
with the outer casing cover removed.

- -

'

60

the arrows.

Fig. 17 is a fragmentary side sectional view. of
the pivot mounting means of one of the arma-
tures of the spectacle operating mechanism.

Figs. 18A, 18B, 18C and 18D are diagrammatic
illustrations of different operative positions of
one form of spectacle operating means.

Figs. 19, 20, 21, 22 and 23 are diagrammatic
views of different eleéctro-magnetic spectacle op-
erating means, with their associated circuits.

. Fig. 24 is a diagrammatic view of a wayside
signal system employing this signal. :

Fig. 256 is a disgrammatic view of a second
form of wayside signal system employing this
signal.

Pig. 26 is a diagrammatic view of a third form-
of wayside signal system employing this signal.

Referring now to the drawings, the signal con-
stituting the present invention includes an outer
recejving casing OC, of general ‘box-like form,
having a rear opening for receiving a cover C

‘which can be securely closed by a hasp. The hasp -

includes a handle which is movable over a lock-
_ing staple 2, and operates when in closed posi-
tion to move the free end 3 of a spring 4 beyond




2

the handle pivot 5, whereby to hold the cover on
the casing by a toggle effect.

The outer casing has an opening at its front
upper portion for recelying an outer lens OL of
the convex type, and held in place by a ring 1, and
is adapted to receive a usual sun visor 8. The
lower front portion of the outer casing is pro-
vided with three symmetrically arranged threaded
lugs 8, for receiving studs 10 to the inner ends of

- which is clamped a plug board PB, and comprises
the plug member of & quick detachable plug cou-
pler. The position of the inner face of plug board
PB can be accurately adjusted, and maintained
by adjusting the studs {0 in their bosses 9, and
when in proper position the slots in the outer ends
of the studs are leaded to prevent tampering. .

The lower side of the outer casing is provided
with wire inlet openings 1, closable if not to be
used, by caps §2. In the signal illustrated the
various lead-in wires are fastened to a terminal
board i3 from which they pass to the outer face
of plug board PB to there be fastened to plug

" members such as 14,

The casing can be mounted in an adjustable
manner by means of the threaded rod {5 and ears
18, 50 as to be tilted in a vertical plane in a man-
ner similar to that disclosed in the Field patent,
No. 2,103,251, dated December 28, 1937, if it be
a high signal, and as in the Field Patent No.
2,239,316, dated April 22, 1941, if it be a low
signal.

The outer casing with its wire inlet openings
and terminal board, and adjustably positioned
plug board, and outer lens OL, is adapted to re-
ceive a mechanism casing MC. With this end in
view, two stiff, generally vertical springs {71 are
fastened at 18 to a support member 19 which in
turn is fastened to the plug board PB. These
springs {7 at their upper ends are bent back-
wardly in a half-loop form, as shown, in a di-
rection toward the rear of the outer casing.

As seen most clearly in Fig. 2A, the outer casing
on each side at the inner side has fastened to it
a guide member GM, fastened by a stud 21 at
its rear end and supported by a bent leaf spring
22 at its forward end, the spring bearing against
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in the mechanism casing by means of the de-
tachable plug coupler constituted by this plug
board PB, carried by the outer casing, and the
socket board SB carried by the mechanism cas-
ing. The connecting means in the sockets of the
socket board are held in place by a cover plate
35, removably connected to the socket board.

The socket board on its forward end has a
beveled outline 36, receivable in a complementary
beveled depression 37 in the plug board. It should
be noted that the inner faces of the plug board
and socket board do not contact, but are spaced
slightly apart, due to laterally extending lugs
40, three in number, on the socket board, con-
tacting with three inwardly projecting raised
pads or portions 41, on the plug board, whereby
to position the two boards in a vertical plane, re-
gardless of any warping which might occur near
the central portions of the boards, all for a pur-
pose to be more fully described below.

The inlet wires that energize the light source
employed in this signal are connected through an
adjustable resistor 42, and are led past the plug
coupler to be connected to the light source as
at 43. .

" From the above description it follows, -that

. when the mechanism casing is to be inserted into

30
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the outer casing and being fastened to the guide

means by rivets 23.

Considering now the mechanism casing MC, it
is seen that this casing has a groove 24 in each
side, in a position to be received on guide means

GM, and thus be guided into the outer casing.

The mechanism casing also has pivoted to it at
28, a U-shaped handle H having an ear 26 at each
end, carrying a roller 2T. '
. FPastened to the front opening of the mecha-
nism casing is a plate PL, which is fastened to
cover the front of the mechanism casing. This
plate in its upper portion is furnished with an
. opening to receive an inner lens IL of the con-
vex type held in place by suitable means as
shown. Extending rearwardly of this inner lens
opening and integral with the plate, is an in-
wardly tapering fluted light conducting means
terminating in a plane inclined to the vertical,
at substantially 30°, in order to parallel the ad-
Jacently located spectacle as will be described
below.
. . 'The lower portion SB of plate PL constitutes
the.socket board of the plug coupler. This socket
. board is furnished with a plurality of sockets 32,
receiving spring coupling members (18, for con-
necting the plug members, such as {4, with socket
wire connecting means such as 34, whereby to
connect the incoming wires with the mechanism
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the outer casing, it is necessary merely to hold
it by the aid of the handle H, while it is slid into
the casing on the guide members GM, and with

-the handle H in raised position the rollers 2T pass

over the upper ends of the springs 17, and when
the plug coupler parts have engaged and the
beveled portions on the two boards have inter-
engaged the handle H can be dropped to the posi-
tion shown in Fig. 2. In this way, the rollers 217
force backwardly against the stiff springs {7, and
are received in the upper curved ends of the
springs, to thereby force the mechanism casing
forward so that the plug coupler boards have their
cooperating lugs and raised pads firmly pressed
agalnst each other. “With the handle H in its
lowered position, the rollers 2T pass slightly be-
low a horizontal line through the handle pivots
25, whereby a toggle holding effect is produced
by the spring.

It is thus seen that the mechanism casiag s
supported by the two stiff springs 17, and the
engaging beveled portions of the plug board and
socket board. Furthermore, it is accurately posi-
tioned in a vertical plane and at a given distance

from the front of the outer casing by the engag- -

ing lugs and pads on the coupler boards to form
a three-point vertical plane support.

The rear side of the mechanism casing MC, at
its upper portion, has a socket 44 for receiving a
barrel 45, carrying a light source LS and reflector
Ref: The barrel 48 is held in fixed position by

means of a support frame 48, adjustably carried
on three studs 41, threaded into the mechanism
casing. The means for holding the barrel within
the socket comprise spring clips 48 on frame 4§
and slidable ears 49 on the barrel, in much the
same manner as disclosed in the Field patent,
No. 2,097,785, referred to above.

The barrel 45 has a flange member 88 with an
inturned portion 51, carrying three adjusting
screws 52, for adjusting the position of the
reflector Ref. The reflector has an opening §3
to receive the light source and is supported on a
felt pad 54 of annular form in turn supported on
an annular plate spring 88, having inturned -
teeth 56 which dig into the felt and anchor the
felt to the plate spring.

'I'he lamp can be adjusted in the ba.rrel and
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with respect to the reflector, by adjusting means
81, in substantially the same manner as disclosed
in the patents above referred to. A cover glass
58 is suitably held in place by a ring 88 for clos-
ing this portion of the mechanism casing, even
though the reflector barrel be removed. -

The lower rear portion of the mechanism cas-
ing is open, and can be closed by a transparent
cover of glass or the like 60, and held in place by
a chin-strap 61, fastened at one end by a stud
62 to the mechanism casing, and removably held
in place at its other end by a stud 683, receivable
in a slot 64 in the casing, and readily removable
upon turning nut 65 back on the stud.

Referring now more particularly to Fig. 6, and
considering the adjusting means for the optical
system, it is clear that, by means of the studs i0
in the outer casing, the position of the plug
board PB with reference to the outer lens, can
be accurately adjusted. This also accurately
adjusts the distance between the outer lens and
the inner lens, when the two plug coupler boards
are in contact through their three-point support.

By adjusting the lamp in its barrel by adjusting
-means §1, and adjusting the reflector, both by
rocking it, and if necessary, by moving it in-
wardly or outwardly slightly, by means of the
three adjusting screws 52, the light source can
be accurately positioned at one of the foci of
the eliptical reflector. This brings the reflected
light to a sharp point, and with an optical axis
truly perpendicular to the barrel flange 45a, and
by adjusting the position of the reflector without
varying its relation to the light source, this point
where the reflected light meets can be accurately
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positioned on the optical axis, as at the point 66. -

Now by means of studs 41, the entire reflector
‘barrel can be moved relatively to the inner lens
so that the light spreading out from the point 66
will just fill the entire ares, of the inner lens and
the-virtual image of the reflector assembly ac-
curately positioned at the proper focal point of
the lens. Further, by means of the adjustment
described above, between the inner lens and the
outer lens, the light emanating from the inner

- lens can be arranged to have angles of :incidence
to the outer lens so as-to emerge therefrom in a
substantially horizontal beam. . These various
adjustments result in light travel in general
along the dashed lines 61a of Fig. 6. :

Refer now more specifically to Fig. 3,.and con-

~ sider the spectacle S which carries at its upper

-end an elongated member carrying differently
colored roundels, as R, Y and G, to display red,
yellow ‘and green indications respectively, when
the spectacle is properly positioned with respect
‘to the light source. 'The spectacle is carried on a
horizontally rockable axle 67, and is operated
in a manner to be described below, by electro-

magnetic means constituting a part of this in-.
vention. The spectacle arm 68 is channel shaped,

or tubular, or other suitable rigid form, and is
" pivotally connected to the axle at its lower end
by bolt means 69, and upwardly of its lower end,
is slidably fastened, to an upstanding arm on the
. axle by bolt means 10, passing through an en-
larged hole 71 in the web portion of the channel,

and a snug fitting hole in the arm of the axle, and

carrying a spring 72 on the bolt whereby to
form a spring pressed-slip clutch between: the
axle and spectacle. - This permits a slight amount,
of over-run on the part of the spectacle with
respect to the axle when the spectacle is moved
to either extreme position. This construction
cushions jars and shocks, and the movement is so

4
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slight in extent as to not interfere with the posi-
tioning of the roundels to give the proper light
indications.

The axle supporting the spectacle is carried by
two legs 14 extending downwardly from an in-
termediate shelf portion 18, which is fixed to the
mechanism casting and is formed of suitable non-
magnetic material. The axle 671 has a V notch
16 in its upper face with slightly downwardly
tapering faces T1 at either side thereof to re-
ceive a needle bearing 18 which on its upper ele-
ment bears against an upper flat faced bearing
member 79, fastened to the legs 14 by holding
means 80.

Other supporting legs 81 extending downwardly
from shelf 75 have fastened to them as at 82,
support members 83, which extend downwardly
through slots 84 in the axle, and have sleeved
thereon, springs 85 held in place by washers 86.
These washers, in turn, are held in place by
shoulders on a clip 87, which clip extends up-
wardly inside of the spring to terminate to a
very short distance below the underface of the
slot in the axle, so as to form a stop 88 to pre-
vent movement of the axle 61 downwardiy,
against the spring tension, far enough to allow
the needle bearing to be moved out of its bearing
groove, - o R :

This spring supported bearing means for the
spectacle axle furnishes g very simple and dur-
able bearing which is practically frictionless, and
has a very long life. 'The needle is prevented
from moving out of its groove in an endwise
direction by shoulders 89 on the axle. Since the
bearings and support means for the armatures
of the two eléctro-magnetic operating members
are constructed substantially the same as those
for the spectacle bearing, and since these are
illustrated to an enlarged scale in Figs. 15-117, the
disclosure of the spectacle axle bearing and sup-~
port will be supplemented by the following de-
scription -of the support and bearings for the

- armatures of the electro-magnetic means here
~ involved. -

50
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As can be most clearly seen in Fig, 4, the shelf
portion 15 carries two electro-magnets, having .
coils 80 and 81, placed side by side and extending
from rear to front of the mechanism casing.
Since these two devices in the simplest form of
the signal are identical so far as their coil, core,
and armature structure is concerned, but one
of them will be described in any detail.

Referring now to Figs. 156-17, it can be seen
that a core 82 carries a winding 81, and is posi-
tioned above the shelf 15, and is connected in a
magnetic circuit including downwardly extend-

- Ing legs 93 and 94, carrying pole shoes 95 and

85

86, with an air gap 97 between their inner ends.
Thus, upon’ energizing a winding, flux tends to

pick up the pivoted armature 88 away from its

back stop 99 in order to reduce the reluctance
of the magnetic path, in the usual way for trac-
tive type relays. ‘

_The armature 88 is pivoted at its rear end mm
much the same manner as described above in
connection with the pivot for the spectacle axle. -

A stud 100 passes through a hole in a holding

"plate 101 anhd through:a slot 102 in a U-shaped

70

flat member (03, This U-shaped member 103
has two depending legs, one only, 104, of which
is shown in detail. In assembly, an upper bear-

-ing plate 108, having slotted ends 106, is first

%

passed between the two legs, and against the
cross portion of the U, and then the two legs are

inserted through two spaced slots 107 near the
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rear edge of the armature to thereby bring the
plate 105 against the top element of a needle
bearing 108, which is received in a V-shaped slot
108 in the top face of the armature, and is held
against endwise movement by the legs, as at 104,
The armature is held against its bearing by a
spring 40 for each leg, bearing at its lower
" end against a stop 111, held in place by shoulders
112, on a U-shaped slip, fastened at its lower end
by bolt 113 to the leg and extending upwardly as
at § (4, to terminate just short of the inner face
of the socket in the armature.
114 thus prevent the armature from being pulled
downwardly against the spring tension, a suf-
ficient distance to lift the needle bearing out of
its V-shaped notch. i -
Each armature, at its forward end, ‘operates

a plurality of contacts as well as operating the
spectacle. The armature, as shown in Fig. 8,
has fastened to it, depending lugs 116 through
which passes a pin §17 anchored against endwise
movement by a spring latch 148 carried at one
end by the lugs and at its other end springing
into a notch 119 in pin 117. On the pin 117 are
carried contact pushers 128 which are slidable,
for example, through front and back . contact
fingers 121 and 122, and on movement, moves &

. movable contact 123 to break back contact and
make front contact in the usual manner. With
this arrangement, a large number of contacts
can be operated by each armature without alter-

ing the design and proportions of the light signal’

as & whole.

Coming now to the mechanism whereby the
armatures operate the spectacle to its various
positions, the two armatures, as seen in Fig. 5,
can be considered as the yellow armature Y, and
the green armature G, inasmuch as they operate
to produce the vellow, and the green indications
respectively, under proper energization condi-
tions. Each armature, when the device is de-
energized, rests upon an adjustable back stop
99, and in general, upon the yellow armature

10
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oceur, when the roundels are at right angies to
the optical axis of the signal, whether or not the
light source be energized at the time.

Referring now more particularly to Figs. 5, 7
and 18A-18D, the mechanism whereby the yellow .
and green armatures move the spectacle to its
various positions, will be discussed.

The ¥, or yellow armature, has connected to it
an operating arm 125, carrying an . adjustable
front stop 126 intermediate its ends, and a pin
121 at its end, which passes freely through an
opening 128 in the crank arm CR of the spectacle
axle, which, as explained above, rocks on a pivot.
Sleeved on the pin 127 is a rigid tubular sleeve
129, bearing at its upper end against the crank
arm CR, and at its lower end against adjusting
nuts 130. Surrounding the sleeve (29 is an op-
erating spring 131, trapped between the crank
arm and adjusting nuts 132, whereby, with the
yellow armature held by its own weight against
its back stop, and with the operating arm 125
substantially horizontal,the spring 131 urges the
crank arm against the stop 126.

On the G, or green armature, is an operating
arm 138 positioned somewhat above the free end
of the crank arm when the green armature is
resting against its back stop. :

The horizontal distance from the crank pivot to
the front stop 126 and designated by a, is sub-
stantially equal to the horizontal distance b, be-
tween stop 126 and the pin 127, Thus, upon the
crank arm CR swinging upwardly in a clockwise
direction the portion below the stop pin 126 will
travel substantially one-half the distance that the
outer end of the crank arm travels. The stop
arms are backed up with positioning springs 134
and 135. : "

This arranging of parts is shown diagram-
matically in Figs. 18A-18D in order to facilitate
explanation of the operation. ‘ ’

~ PFig. 18A represents the parts in the positions
assumed when the spectacle is positioned to dis-

. play the red indication,

picking up, the spectacle is moved from its biased

red position to its yellow position, and then, while

maintaining the yellow armature up, if the green

. relay be energized, the green armature picks up
and moves the spectacle to its greem position.
It is arranged, however, that with the yellow
relay deenergized, energization of the green re-
1ay will not move the spectacle from its red posi-
tion. The spectacle is biased, by its cwn weight,
‘and by armature weight, to normally assume its
red position so as to display the red indication,
as shown in Fig. 4. - '

The spectacle, as can be noted in Fig. 3, has
its roundel carrying portion inclined so as to be
substantially parallel with the inner opening of
the conical fluted light transmitting portion, at
an angle of substantially 30° to the vertical. This
is an important feature for insuring accurate
signal indications. With the spectacle at right
angles to the light beam, that is, in a vertical
plane, direct sun light entering the signal, and
striking the colored roundels, produces & con-
siderable amount of surface reflection, which
emerges from the signal as white light and thus

washes out the colored light produced, for ex-.

ample, by the light source, and passing through
the roundel. Since the sun light is very strong
c_ompared to the light source employed in the
signal, a small percentage of sun light emerging
as white light may so seriously wash out the color
of the emerging beam as to cause a confusing or
inaccurate indication. Purthermore, this may
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In Fig. 18B is shown the positions of the
parts when the yellow armature has been at-
tracted and has moved toward its pole shoes sub-
stantially one-half of its total travel, which total
travel can be represented by ¢.. By considering
Fig. 18B, it can be seen that, as the stop {26 moves

vertically upwardly & distance of

c

2

the crank arm is urged by the spring 131 to follow
it, and remain in contact with the stop {28. The
pin 121, however, has moved twice the vertical
distance

Cc

2

whereby to strike against the green operating

arm 133, which acts as & stop arm. In this -
position, the spectacle has moved to the right,

that is, in a clockwise direction to display the

yellow indication,

The yellow armature continues its picking up
movement to reach the position shown in Fig.
18C and sinee the crank arm is held against fur-
ther movement by the green armature stop 133,
the stop 126 is positioned a distance approxi-
mately

rofo

above the crank arm, while the spring has
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peen re-tensioned and the collar 129 hag been
moved up fo bear abt its two ends, against its
sdjusteble stop and the crank arm. Thus, in
the vellow position, the spectacle 1s rigidly con-
necied to the yellow armature, and the spring is
T8

i

i3

tensioned preparatory to its further moving of
3.@ srank arm. )
In Pig., 18D the condition is shown where the
green armature has moved against its pole shoe,
which is a distance ¢, whereby the spring [3i
has expanded, and moved the outer end of the
crank arm a distance of ¢, to retain it against the
sww arm 188, The crank arm, at the point ver-

ticelly below the stop 128, bemg closer to the
pivot, has moved a azstsnce approtimsately

. e .
2

50 thereby bring it against the stop 126.

O’ﬂ deenergizing the operating magnets, the
res release and move the spectacle back
red position,
eans of this infermediate tensioning of the
ng soving, the spectacle, in moving from
3 ston, does noi need fo build up a spring
ion of any considerable value, and hence the
ze is more dependable than those hitherto
iedl, in returning to the stop position upon

$i07. ’

san be noted that energization of the green
net zerely moves the stop arm {88 upwardly,
unisss the yellow magnet has first been en-
d, and has remained energized, the crank
nos move becsuse of the stop 128. Thus, en-

grgization of the yellow magnet moves the spec-
‘* s ¢ to the yellow position, and with this yellow
nagned energized the vreen magnet when en-
:;izeu can cause the spectacle to move to the

fﬂibf

gresn position, but the energization of the green .

magnet alone cannot cause the spectacle to move

from its red position.

Refer now more particularly to Figs. 10, 11 and
13 for disclosure of the second form of spectacle
operating means. In this second form, the ¥ and
the G magnets, with their armatures, are the
same as before. The spectacle axle is substan-
tially the same although is varied somewhat. The
axle has a double crank comprised by an arm {38,
operated on by the ¥ magnet, and an arm 87,
operated on by the G magnet, the first arm being
substantially horizontal, and the second sarm
somewhat downwardly inclined when the specta-
cle is in its red position.

The Y armature has a vertically bifurcated op-
erating arm, comprised by an upper short leg {88
having at its end an adjustable stop 189 bearing
on the upper face of crank arm 136, and a lower
long leg 140 having an adjustable stop 141 at its
end bearing against the lower face of the crank
arm 136. In g similar manner the G armature
has a vertically bifurcated operating member,

, .comprised by an upper short leg 142, carrying ai
its end an adjustable stop 143 which is fixed above
the upper face of the crank arm. 137, and a lower
long leg 144 having at its end an adjustable stop
145 bearing against the lower face of the. crank
arm 1317,

As shown in Fig. 13, in a diagrammatic man-
ner, the stop 139 of the yellow armature is posi-
tioned at a distance e from the axis of rotation

. of the spectacle axis while stop 141 of the same
armature is positioned at a distance f, from the
axis of rotation, with distance f substantially
twice as great as distance e. With regard to the G
armature, the stop 148 is positioned at a distance

h

g from the axis of rotstion, while the stop 143 is

posibioned 2t 8 distence i from the axis of rote-

tion, wherein distance h is substentially twice

as great 28 distance g. 'the distance g is slighily
5 grester then the distance ¢ in order 1o compen-
sate for the difference 1 vextical travel of the
armnature operating arms. I can be seen in Fig,
18 that the G armature operating arm is spaced
slightly further from the armature axis than is
the other arm, and hence will move a slightly
greater distance when the armature picks up, al-
chough the spacing in Fig, 10 1< exaggerated for
cigritying the showing,

Upon the ¥ armeaiurs being picked up, follow-
ing emergization of its coil, the armature moves
the arms 138 snd (48 in o vertical divection, &
distance substantially equal tc d, to thereby rock
the spectacle crank clockwise, to mmg iftothe @
posibion, where the crank arm 187 bears ageinst
the crankk stop 143, The spectacle in this posiiien
iz arranged to display the yellow indicaiion,

Upon energizing the ¢ magnet, the G arma-
ture picks up t0 move the stop 148 sgainsy the
crank arm 181 during ths first healf of its total
movemend and shen {0 move the crank clockwise
vo position the speciacle for displaying the green
indication. The G armature drives the spectacle
only during the last half of ifs travel, and the
stop 183 has been away from the crank arm the
full distance of its travel, but since it is sub-
stantially twice as far from the axis of rotation
as is the ariving pin, when the spectacle is posi-
tioned for the green indication the two crank
srmis are in the position indicated by “G.” and are
against the ¥ stop member (89, and against
the G stop membey 143, )

The spectacle also is provided with & stop 1486,
fixed to the mechenical casing, and coopersting
with the spectacle carrying channel, and ordingr-
40 ily this stop will become effective at the same

time as do the armature stops, or slightly hefore,

if there be any time difference.
In the case as with the operating mechanism
of the first form, described above, if the G mag-
45 net is energized when the ¥ magnet is deener-
gized, the spectacle will not move from its red po-
sition since to do otherwise it would be necesssry
for the C armature te pick up not only itself and
the spectacle, but also the ¥ armature, and such
50 & load is excessive. Thus, as before, energization
of the yellow magnet gives the yellow indication,
and energization of both the yellow and green
magnets, gives the green indication.
As thus far .described, fhe yellow and green
55 magnets are separate devices, both physically
and with regard to their energizing circuits, and
this arrangement is shown dxsagrammatwally in

Fig. 19, where the yellow maghet ¥ has a winding

energized through a circuit controlled by the
60 switch 141, of any desired character. "In like
menner, the G magnet is energized through a
circuit controlled by a switch 148 of any desired
“character. Thus in this form, two neutral relays -
are involved of the tractive type, and the ener-
gization is not dependent upon the polarity ap-
plied.

This form of signal can replace the usual sema-
phore signal by merely connecting the Y and G
70 circuits to the 45° and 90° circuits of the sema-

ptt(l)ore and obviate any need for addltlonal relays

e

Furthermore, the signal can be used to advan-

tage in coded track circuits, wherein the ¥ and G

75 relays are connected directly to the usual tuned

19

24

25

30

36

85




6

circuits as the 75 cycle and 180 cycle circuits of
the decoder.

In Fig. 20 is shown a modified form, wherein
the yellow magnet is non-polarized, but is con-
nected in series with the green magnef, which
is polarized by a permanent magnet 149, and has
its armature biased by a spring, or counterweight,

or the like, 159, to retracted position. A full-wave.

rectifier 151 is inserted in series with the winding
of the yellow magnet, whereby to cause current
to flow in the yellow magnet always in the same
direction, regardless of the applied polarity, so
that a change of polarity on the energizing cir-
cuit for the two magnets will not cause the yellow
armature to release. The winding of the G mag-
net is split so as to place its two parts on opposite
sides of the rectifier, whereby to provide a choke
on each side of the rectifier to protect against
lightning, and the like. The energizing circuit is
obvious from the drawings and is controlled by a
switch 152 of any desired character. When the
switch is closed, the yellow magnet will always
pick up to give a yellow indication, and if the
applied polarity be of the character to make the
lett pole shoe & north pole, the south polarized
armature will be attracted and the green arma-
ture will pick up and give the green indication.
However, if the polarity be the reverse of that
considered just above, the polarized armature will
be repelled, and so will remain in its biased re-
tracted position. The direction of flux which
picks up the green armature is shown by a full
arrow, and that which urges it to its retracted
position is shown by & dotted arrow. -

* In Fig. 21 is shown another form of magnetic
structure angd circuit connection, wherein the yel-
low magnet, as before, is & neutral magnet, and

picks up when the switch 153 is closed, régard-’

less of the applied polarity, and does not release
upon the polarity being reversed, due to the rec-
tifier 184. This rectifier is connected, as de-
scribed above, for protection against lightning.
In this form, the green armature is not polarized
as before, but a permanent magnet {58 is mag-
netically connected in multiple with the electro-
magnetic core so as to substantially saturate the
core. Thus, when the electro-magnetism is in the
direction of the full arrow, the core shunt on the
permanent magnet is choked out, and the arma-
ture picks up, but when the electro-magnetism is
. in the reverse direction it has no effect to speak
of, since the permanent magnet has saturated
the core and the armature remains retracted.

In Fig. 22 is shown a slightly modified form
wherein the circuit for energizing the magnets
1is controlled by a switch 188. This form differs
from the form of Fig. 21 only in that the per-
manent magnet is replaced by an electro-msag-
net 187, which acts as shown and is connected
to the rectifier 158, so as to be energized always
in the same direction, regardless of the applied
polarity. The operation is the same as described
above in connection with Fig. 21.

Another form of magnetic structure, and as-
sociated circuits, is shown in Flig. 23, wherein
the yellow magnet is non-polarized, as before,
and is prevented from releasing upon a change
_in the polarity of the applied energy by means
of its connection to the output side of the full-
wave rectifier 1871, In this form, the core of the
green magnet has a bucking winding comprised
of two portions 158!, so connected on opposite
sides of the rectifier (for lightning protection as
before) as to always be energized in thé same’
direction regardless of the polarity of apvlied

10

9,376,584

energy. There is also the operating winding (59,
on this same core, which likewise is in two parts,
for lightning protection of the rectifier, and
which is energized in different directions, with
different applied polarities. When the two sets
of windings are energized so as to aid each other,
the armature picks up, and when energized to
oppose each other, the armature remains re-
tracted.

Referring now to Fig, 24, there is here shown
8. trackway signalling system for railways, em-
ploying the light signal of this invention. A

" stretch of track 161 is shown, divided into usual

15

signalling blocks A, B, C, D and E, at the en-
trance end of edch of which is a signal, as 8B,
SC, SD and SE, the entrance end of block A not
being shown.

The signal employed in this system is of the

simplest form, above described, wherein the yel-
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low and green magnets are neutral and are con-
trolled by separate circuits. The winding of the
yellow magnet is connected across the entrance
end of its track section, and thus serves as a
track relay, while the winding of the green mag-
net is energized through a circuit including front
points of its yellow magnet, and front points of
the yellow magnet of the signal next in advance.
For example, considering the signal SD, its yel-
low winding is connected, by wires 162, across -
the track rails, while tl}e corresponding green
winding is energized through a circuit including
contact finger 163 and front point, and contact
finger 164 and front point. These contacts 183
and 64 are contacts built into the light signal,
and accordingly, for this three-position signal-
ling system, no track relays, or line relays, are
needed, since contacts are available in the sig-
nals themselves, and the signals are of the pro-
gressive type, moving in the same direction from
most restrictive to.least restrictive indication, so
as to permit of their use in this system.

With & car 165 occupying the block D; the yel-
low winding of signal SD is shunted out, and its

. contact 163 in retraced position, deenergizes the
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green winding, whereby the signal at the en-
trance to the occupied block displays a req indi-
cation. )

At the entrance to block C, the first block to
the rear of the occupied block, the yellow wind-
ing is energized, but the green winding is deen-
ergized due to contact finger 166 being in re-
tracted position so that the signal displays a
yellow indication.

The signal immediately to the rear and -all
signals further to the rear have both windings
energized, and hence display green indications,

. Referring to Fig. 25, there is here shown a sig-
nalling system similar to that described just
above except that the yellow winding of the sig-
nal, which may in some cases not be sultable
to function as a track relay, is connected to re-
peat a usual track relay 187. With the track
relay 167 deenergized, the yellow winding of the
light signal is deenergized, due to.the retracted
position of contact finger 168 of the track relay.

In Pig. 26 is shown a system wherein the yel-
low winding of the light signal functions as the
secondary relay of & usual “primary-secondary”
track relay, such, for example, as shown in the
Field ‘patent, No. 1,942,141, granted January 2,
1934,

In this system, the track section F' is occupied
by a car 189 and the primary relay PF is deen-
ergized to position its contact finger (718 in re-
tracted position, whereby to deenergize the yel~
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low winding of the light signal 8P With the
yvellow winding deenergized, $he siznals green
winding is deenergized, due to the retracted posi-
tion of the yellow contact fingers {71 to thereby
position the spectacle to disnlay g red indication.
The system is of the same type 25 described above
in connection with Figs. 25 and 26. Ii should he
noted that the primary relay PW is conneéied
with only a portion 173 of its winding in series
with the resistance (74, across the track section
through a front contact {72 of the yellow wind-
Ing, which is of the make-before-bresl type,
when 165 section is not cccupled. YWhen, how-
ever, its section is occupied, as illustrated in the
ﬂmxe of drawings, it releases to deenergize the
vellow winding and connect its full winding, ex-
clusive of the resistance 174 across the track sec-
tion through o boca point of the make-before-
break contact 172. Thus, the ususl primary-
secondary caaractensn"s are obtained, and the

(2941

desirable make-hefore-break contacts as £32, are
Included among the contacts built inte the Hght
signal, Purthermore, the yellow magnet, when
energized, is slow to pick up, due to its propor-
tlons and construction, as described sbove, and
accorgingly, as an cccupying car passes through
the section, some slight loss of shunt, which
might pick up the primary reloy will not persist
iong enough to follow through and pick up the
vellow armature, and thus momentarily change
the signal indication,

With regard to the three g signalling systems
dlscussed just above, it should be noted that, in
the first case, the usua,l track relays and line re-~
lays have heen dispensed with, since they are

replaced by the yellow relays of the light signals, -

which relays are equipped with contacts for con-
trolling the necessary circuits, and which other-
wise would have to be supplied as contacts of
traick relays and line relays.

In the form shown in Fig. 25, where a track
reley is employed, it is clear that the ususal line
relays that would otherwise be needed, are dis-
pensed with and the contact control is carried
by contacts on the yellow relay which contacts
are already included in the signal.

In Fig. 26, where the yellow winding functions
as the gecondery relay of a primary-secondary
combination there is again no need for line re-
lays since the contacts which they would ordi-
narily supply are provided already in connection
with the yellow relay, and the slow pick-up char-
acteristics of the secondary relay, and the make-
before-break type of contacts are already present
in the light signal itself, since the signal is so
constructed with a' large number of conven-
tionally operated front, back and movable con-
tacts, as to permit of any desired ‘contact ar-
rangement,

The above rather specific description of several
forms of the present invention are given solely
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by way of example, and are not intended, in any -

manner whatsoever, in a limiting sense. It is

" to be understood that various modifications, -

“adaptations, and alterations, can be.applied to
meet the requirements of practice without in any
" manner departing from the spirit or scope of the
_ invention, except as hmited by the appended
claims.
Having described my invention, I now claim.
. 1. A multiple aspect color light signal of the
character described comprising, a spectacle hav-
ing a plurality of colored roundels and movable
to bring each of said roundels to a predetermined
point for the different indicating positions of said

~—
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spectacie, an a"m‘ sting element for sald spec-
tacle, eiectr@emametic means {or operating
actuating element to different predetermined »
sitlons corresponding with the different indicag-
ing positions of said spectacle, means having o
Umited degree of lost motion for operatively con
necting said sctuating element and said snecm_clm,
and means for frictionally opposing movemens
of said specteclie relsilve to said actueiing cle-
ment 30 235 to sahsorh the momentum of ssid spac-
tacle o5 it is shifted to its diffevent indiceting
wvositions by ssid setusting element.

2. A multiple aspect color lght signsl of the
segrchlicht type comprising, an actusiing axle
supported cn ¢ horlzontal axis, means inciuding
two tractive type electro-magnets for actuating
seid axle to three different predetermined posi-
tions corresponding with the differens indications
of the signal dependent upon the energlzation of
one or hoth of said clectro-meagnets, o spestacle
having roundels of different colors and acting n
its different indicating positions o cause the sig-
nal to display its diffevent aspects, and means
for operatively comnecting ssid spectacle with
seld axle to suppors ssid spectacle and move it
to its diferent indicating positions, said connect-
ing means Including friction elements having a
limited amount of relative motion and spring
pressed together to provide & predetermined
gmount of frictional opposition to the movement
of the spectacle relative to said axle, whereby the
momentum of said spectacle is gradusilly ab-
sorbed without jar and vibration as it is moved
%0 its different ndiceting positions.

. -4 multiple aspect color light signal of the
character described comprising, a spectacle hav-
ing roundels of diffierent colors and movable in
& vertical plane to different indicating positions,
two tractive type electro-magnets for moving said
spectacle having their armsatures disposed in
parallel relationship, esch of said armatures he-
ing pivotally mounted at one end %o move verti-
cally about a horizontal axis, operating means
connecting the free ends of said srmatures of
said electro-megnets with said axle to move said
axle to one extreme biased position in response
to the movement of both of said armatures to
their retracted positions, saild operating mesns
acting to move sald axle to an intermediate indi-
cating position when one of said armatures is.in
its attracted position and to another indiceting
position when both of said armatures are in their
attracted positions, stop means for arresting
movement of said armatures and said axle in pre-
determined positions corresponding with the ac-
tive indicating positions of said spectacle, and
means including friction elements for connect-
ing said spectacle and axle for a limited amount
of relative movement and for absorbing the mo-
mentum of said ‘spectacle when the motion of
said armatures is arrested by said stop means
upon movement of the spectacle to &n indicating
position. -

4. In a searchlight sxgnal of the multlple aspect
type, a movable spectacle operable to different
indicating positions, a plvoted drive axle, fric-
tional clutch means for mounting said spectacle
on said drive axle for permitting only limited
movement of the spectacle with respect to said
drive axle, two tractive type relays associated
with said drive axle and each having a pivofed

.armature with definite attracted and released

positioris and operating means jointly connect-
ing said relay armatures to move said drive axle
‘and spectacle from a normal posltion to an in-
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termediate position upon the energization of one

of said relays and to move said drive axle and .

said spectacle to an extreme position beyond said
intermediate position upon the energization of

both of said relays, whereby the limit of move- -

ment of the spectacle to the intermediate position
is determined by the released position of said
armature of said other relay, and whereby energy
stored in said spectacle during its movement is
dissipated by said frictional clutch means without
causing movement of the relay armature of .said
other relay from its released position.

5. In a multiple aspect color light signal of
the searchlight type for railway signalling sys-
tems, a vertically movable spectacle having col-
ored roundels for giving the different color as-
pects of the signal, electro-responsive mechanism
including two tractive type electro-magnets for
moving said spectacle from one extreme biased
position in the same direction to other indicating
positions progressively, each  of said electro-
magnets having a pivotally mounted armature
moving in a vertical plane to its attracted posi-
tion, means operatively connected with the free
ends of said armatures for moving said spectacle
to different indicating positions in response to the
energization of one or both of said electro-mag-
nets, and a permanent magnet disposed in shunt
relationship to the armature of one of said elec-
tro-magnets to render that armature responsive

only to the energization of that electro-magnet

by current of a particular polarity.

6. In a multiple aspect color light signal of the
character described, & spectacle having colored
roundels for the different aspects of the signal
and tilted in a vertical plane to its different indi-
cating positions, means including two tractive
type electro-maghets for operating said spectacle

from a biased position in the same direction pro-

gressively to different indicating positions, said
electro-magnets having armatures in parallel re-
lationship pivotally mounted on horizontal axes,
a permanent magnet assoclated with one of said
electro-magnets to render its armature respon-
sive only to the energization of that electro-
magnet by current of one polarity, and means
associgted with the other electro-magnet for de-
laying the response of its armature to its ener-
gization. : '

7. In a multiple aspect color light signal of the
character described, a spectacle having different
colored roundels and supported to tilt in a ver-
tical plane to different indicating positions, oper-
ating mechanism including two tractive type
electro-magnets for positioning said spectacle in
an extreme biased position when both of said
electro-msgnets are deenergized, said mechanism
operating said spectacle from its bisased position
in the same direction to different indicating posi-
tions when one and then both of said electro-
magnets are energized, & plurality of movable
contact fingers operatively connected to each of
said -armatures, and means for rendering the
operation of one of said armatures to its at-
tracted position dependent upon movement of
the other armature to its attracted position.

8. In a multiple aspect color light signal of the
character described, a spectacle having colored
roundels for giving the different aspects of the

- signal, an axle mounted to turn on a horizontal
axis for supporting and tilting said spectacle in
a vertical plane to its different indicating posj-
tions, operating mechanism including two trac-
tive type electro-magnets for moving said axle
and spectacle from a biased position in the same
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direction progressively to other different indicat-
ing positions, said electro-magnets having arma-
tures in parallel relationship pivotally supported
at one end for vertical movement on & horizontal
axis, & plurality of movable contact fingers hori-
zontally disposed under each of said armatures,
stationary contacts cooperating with said con-
tact fingers in both the attracted and retracted
positions of the associated armature, means con-
neciing the free ends of said armatures with
each of the associated contact fingers, and means
for rendering the movement of one armature to
its attracted position dependent upon the move-
ment of the other armature to its attracted posi-
tion. :

9. In a spectacle operating mechanism for &
searchlight multiple aspect type signal, a spec-
tacle movable in a vertical plane about a pivot
point, two tractive type relays associated with
said spectacle and each having an armature piv-
oted at one end, operating means jointly con-
necting said armatures to said spectacle for pro-
gressively moving it to its different positions
from one extreme biased position, said operating
means moving said spectacle to an intermediate
position when one of said armatures is in an
attracted position by reason of energization of
its relay, and to the other extreme position when
the other of said armatures is also attracted due
to the energization of its relay, and means pre-
venting the attraction of said other armature
by the energization of. its relay unless sald one
armature is in an attracted position by reason
of the energization of its relay.

10. In a spectacle operating mechanism for a
searchlight signal of the multiple indication type,
a spectacle movable in a vertical plane about a
pivot point, two tractive type relays associated

. with said spectacle and each having an armature

40

pivoted at one end, front and back contacts asso-
ciated with each armature and operatively con-
nected to its other end, operating means jointly
connecting said armatures for progressively actu-
ating sald spectacle to its different positions from

5 one extreme biased Dposition, said operating

means actuating said spectaclie to an interme-
diate position when one of said relays is ener-

. gized and to the other extreme position when
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the other of said relays is also energized, and
means preventing the response of the armature
of said other relay to energization of that relay
except when said one relay is energized and its
armature is in an attracted position, whereby the
actuation of said spectacle and said contacts as-
sociated with sald other relay is prevented by
energization of that relay unless said one relay
is energized first.

11. In a multiple aspect color light signal of
the charactér described, a spectacle having col-
ored roung for giving the different aspects of
the signal, an axle mounted to turn on a hori-
zontal axis for supporting and tilting sald spec-

~ tacle in & vertical plane to its different positions,
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a tractive type relay on each side of the axle and
each having an armature pivoted at substan-
tially right angles to the axle, a substantially
horizontal crank arm on the axle, a first oper-
ating arm extending inwardly from the armature
of one of said relays and having a stop positively
engsaging said crank arm on its upper surface

. when that armature is released but moving out

k(]

of engagement when that armature is in an at-
tracted position, another operating arm extend-
ing inwardly from the armature of the other of
said relays to a position beneath and engageable
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with said first operating arm when that armature
is attracted and such another operating arm
having a stop positively engaging said crank arm
on its upper surface when that armature is re-
leased and said crank arm is in an intermediate
position but moving out of such engaging posi-
tion when that armature is in an attracted posi-
tion, whereby sald crank arm is normally biased
to an extreme position by the armature of said
one relay, and whereby the attraction of the
armature of said other relay is prevented unless
the armature of said one relay is also attracted,
and operative connections between said operating
arms and the crank for moving it to an inter-
mediate position when the armature of said one
relay is attracted and for moving it to another
extreme position beyond the intermediate posi-

tion when the armature of both said relays are

attracted.

12. In a multiple aspect color light signal of
the character described, a spectacle having col-
ored roundels for giving the different aspects of
the signal, an axle mounted to turn on a hori-
zontal axis for supporting and tilting said spec-
tacle in a vertical plane to its different indicat-
ing positions, a tractive type relay on each side
of the axle and each provided with a pivoted
armature, & substantially horizontal crank on the
axle extending to one side thereof, a first bifur-

cated operating arm on one armature straddling .

the crank and contacting the crank on its upper
surface relatively near the axle pivot point when
that armature is retracted and also contacting the
crank on the under surface and relatively far
from the axle pivot point, and another bifur-
iated operating arm on the other armature
straddling the crank and contacting the crank
relatively near the axle pivot on its under sur-
‘face and spaced from but contactable -with the
upper surface of the crank relatively far from the
axle pivot, seid space hetween such bifurcated
operating arm and the upper surface of the crank
being substantially equal to the movement of the
crank when said one armature is moved from its
released to its attracted position, whereby said
one armature can move to its attracted position
without moving the other armature from its re-
leased position but said other armature can move
to its attracted position only if said one armature
is also moved to its attracted position, said bi-

furcated operating arms being of such lengths .

trat the distance between the points where such
bifurcated arms-contact the crank relatively near
the axle pivot with respect to the distance be-
tween the points where such bifurcated arms con-
tact the crank relatively far from the axle pivot
is of a ratio of approximately one to two, whereby
the spectacle is operated from one extreme po-
sition progressively to an intermediate position
and another extreme position in accordance with
whether said one armature is attracted or hoth
‘said armatures are attracted and said another
bifurcated operating arm furnishes a stop for
preventing over-run of the spectacle when it is
operated to its intermediate position by the at-
traction of said one armature.
13.'In a multiple aspect color light signal of
 the searchlight type of the characted described,
a spectacle having a-plurality of colored roundels
and movable to bring each of said roundels to a
predetermined point for the different indicating
positions of sald spectacle, two tractive type re-
‘ays associated with said spectacle and each in-
cluding a core, an energizing winding, and a piv-

oted armature, operating means operatively con-
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necting said armatures with said spectacle for
moving it to one extreme biased position when
both of said armatures are in their retracted po-

‘sitions, to an intermediate indicating position

when said armature of one of said relays is in
its attracted position, and to another extreme po-
sition when both of said armatures are in their
attracted positions, means associated with the
core of the other of said relays to render its ar-
mature attracted only in response to the ener-
gization of the associated winding by energy of
one particular polarity, rectifier means associated
with said relays, and circuit means connecting
st. d other relay winding through said rectifier
means in series with said one relay winding,
whereby energy of one polarity causes both said
relays to attract their armatures while the appli-
cation of the opposite polarity causes only said
one relay to attract its armature, and whereby
the quick reversal of polarity does not result in
the dropping of the armature of said one relay
and an unnecessary operation of said spectacle.

14, In a light signal of the multiple aspect
searchlight type, a movable spectacle having a
plurality of colored roundels and movable to
bring each of said roundels individually to an
active indicating - position, two electro-magnets
associated with said spectacle and each including
an energizing winding and a pivoted armature
biased to a released position, operating means op-
eratively connecting said armatures to bias said

spectacle to one extreme indicating position when

- both of said armatures are in their released po-
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sitions, said operating means acting to move said
spectacle to an intermediate indicating position
when one of said armatures is attracted and to
move said spectacle to an opposite extreme indi-
cating position when bothof said armatures are
attracted, means polarizing one of said electro-
magnets for causing it to attract its armature
only in response to the energization of its asso-
ciated winding with current of one polarity, rec-
tifler means, and circuit means for connecting
the windings of said electro-magnets in series and
so including said rectifier means as to cause the
non-polarized electro-magnet to be energized
with the same polarity of current when either
polarity of current is applied to said circuit
means. )

15. In a light signal of the multiple aspect

~ searchlight type, a movable spectacle having col-

ored roundels for giving the different color in-

dications of the signal, electro-responsive mech- .

anism including two tractive type relays for mov-
ing said spectacle from one extreme biased posi-
tion in the same direction to other indicating po-
sitions progressively, each of said relays having
a core, an energizing winding and a pivotally
mounted armature biased to a retracted position,
means cperatively connecting said armsatures for-
moving said spectacle to different indicating po-
sitions in response to the attraction of one or
both of said armatures by their respective relays,
a permanent magnet connected magnetically in
multiple with the core of one of said relays to

. render the armature of that relay responsive only

7%

to the energization of its energizing winding by
current of 8 particular polarity, a full-wave rec-

‘tifier, and circuit means including said full-wave

rectifier for connecting said energizing windings
in series in a manner to supply the relay not hav-
ing an associated permanent magnet with uni-
directional current regardless of the polarity of
current supplied to said circuit means.

16. In a lght signal of the multiple a.spect




searsnllght type, o movable speciacie having col-
ored roundels for giving the different color in-
dications of the signal, electro-responsive mech-
onism incinding two tractive type relays for mov-
ing said spectacle from one extreme biased post-
tion in the same direction to other indicating
positions progressively, each of said reiays hav-
ing & core, an energizing winding and a pivotally
mounted armature biased to a retracted posi-
tion, means operatively connecting said armatures
for moving said spectacle to different indicating
vositions in response to the attraction of one or
oth of sald armatures by their respective relays,
an suxiliary electromagnet having a winding and
@ eore, 2aid core being connected magnetically in
ghun$ relationship to the core of one of said
relays, a full-wave rectifier, and circuit means
including said full-wave rectifier for connecting
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sald energlzing windings of sald relays and said -

auxiliary electro~-magnet in series and so includ-
ing sald rectifier o5 to provide umi-cirectional
current for the energizing winding of the gux-
iliary ecleciro-megnet and the opposite relay,
w“aerem said relay having the suxillary electro-
magnet is effective to attract its armaiure only
in response io the energization of its energizing
winding with current of g particular polsrity
ﬁilcvwmg through ssid circult means while the
ol relny atirvacts its armefure in response to
m:u reization of eliher polarity.

17. An electroresponsive device comprising two
electromagnets each provided with an armature,
2 energizing cireuit for said eleciro-
neans for causing the flux to traverse
,mz ne electromagne) in the same direction re-

gordiess of the polazliy of the cwrrent supplled
uD s2id smergizing clreuit, means for preventing
ire of the other elecirombagnet from
its atiracted position whien said cirouit
Hed with current of one reistive polarity
fien it is suppled with curremnt of the
ative polarity, and o member controlled
r sid two ormatures.
eoiroresponsive device comprising two
aynels each provided with an srmature,
larized emergining clveult Ior seid clectyo-
mMoEnsis, means for cousing the Aux to fraverse
Motel tm@
» of the polarity of the curvent supplied
sald energizing cireuit, meens for vprevembing
e mmmmw of the other electromegne} fyom
wvine o ita attrected position when seld cly-
b i mrwued with current of one relative polar-
1ty b % wihen it iz suppiled with current of the
g tive polarity, and a member operatively
eofed with sald ermetures and movable
. thereby to o first, cecond, or thivd position se-

cording oz both armatures ave relessed, one or-
mature I3 picked up ond the other releassd, or
soth armatures arve picked up, |
19. An clectroresponsive device comprising two
electromegneis each pwovided with an armature,
- an energizing circuit for xaid elestromagnets in-
sinding the windings of both electromagneta in
series, means for suppiying curreni of one poiarity

m the olher to sald elrcult, means for causing

the Aux to traverse the one eleciromagnet in the
szme direction regardiess of the poilarity of the
current supplied to said circult, whereby the ar-
meture of said one electromagnet will pick up
wien said circuit is supplied vith current of either
poiarity aud will remain picked up during re-
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versals of the polarity of the current supplied
to said circuit, means for preventing the arma-
ture of the other electromagnet from picking up
when the circuit is supplied with current of gne
relative polarity but not when it is supplied with
current of the other relative polarity, and a mem-
ber controlled jointly by said armatures.

20. An -electroresponsive device comprising two
electromagnets each provided with an armature,
an energizing circuit for said electromagnets in-
cluding the windings of both electromagnets in
series, means for supplying current of ote polarity
or the other to said circult, asymmetric means
connected in said energizing circuit and aszo-
ciated with the winding of said one electromag-
net in & manner to cause current of one polarity
omly to flow In such winding when sald clreult is
energized with current of elther polarity for caus-
ing the flux to traverse said one electromagnet
in the same direction regardless of the rolarity
of the current supplied to said circait, said asym-
metric means being effective to retard the decay
of flux in the magnetic circuit of said one eleciro-
meagnet when the polarity of the current supplied
to sald circult is reversed, means for preventing
the armsature of the other electromagnet from
picking up when the circuit is supplied with cur-
rent of ome relative polarity but not when it is
supplied with current of the other relative polor-
ity, and 2 member controlled Jolntly by said ar-
matures,

21. An electroresponsive device comprising two
clectromeognets adapied to be energized in zeries
from 2 polorized conirol eircuit and sach provided
with an armafure, means for supplylng the one
elzctromagnet with current of the same relaiive
polarity regordless of the relative polarity of the
current ouppHed to the other electromagnet,
whereby the srmnature of the one electromaznet
will plck up on cwvent of either polerily but
thet the fux induced In the armature of sald
one electromagnet will always traverse the nr-
mature n the same direction, means for render-
ing the srmalbure of the other electromagnst ef-
Iecilve io plek up when sald other electromngnet
i3 suppiied with curreni of one relative ¢ ;
but not when 16 is cupplled with cmmm of
other velative polarily, and o member operakively
connected with sald armatures,

23, An electrorvezponsive device comprising two
eie@momw,xzem adapied to be energized In serles
{rom o polarized eomirel cireuld snd esch ow
vided with an armsfure, means fop mmpmhng
the one cleciromagnet with current of the zam
relative polarity regerdiess of the relative rolar-
Ity of the cuzrent supplled to the other electro-
magnet, whereby the armature of the one electro-
zapgnet will pick up on current of elther polarity
but that the flux induced in the armature of said
one electromagnet will always traverse the arma-
ture in the same direction, means for rendering
ihe armefure of the other electromagnet effective
to pick up when said other electromagnet ig sup-
plted with current of one relative polarity but nos
when it is supplied with current of the other rela-
tive polarily, and a member operatively con-
zected with sald armetures and movnble thereby
to & first, second or third position according &s
both armatures are released, one armature is
picked up and the cther released, or both arma-

tures are picked up.
OSCAR S. FIELD.




