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_ 6 Claims.

My invention relates to light signals, and par-
ticularly to searchlight signals which are cap-
able of selectively projecting a plurality of beams
of light of different colors from g single light
source,

More particularly, my present invention re-
lates to searchlight signals of the type in which a
spectacle arm provided with red, yellow and green
color fllters is operatively connected with the
armatures of two tractive type electromagnets
in such manner that when both electromagnets
are deenergized the spectacle arm is biased to
the position in which the red filter is disposed in
the light beam, when one electromagnet only is
energized the spectacle arm is moved to the posi-
tion in which the yellow filter is disposed in the
light beam and when both electromagnets are

" energized the spectacle arm is moved to the posi-
tion in which the green filter is disposed in the
Heht beam.

Heretofore, the control of signals of the type
described has usually been effected by means
of neutral line circuits, and one object of my
present invention is to provide a signal .of this

type which can be safely controlled over a polar--

ized line circuit.

Another object of my invention is to provide a
signal of the type described which will not display
a red blink when it is controlled over a polar-
ized line circuit and the polarity of the current
is changed to change the signal indication from
yellow to green or vice versa.

According to my invention, it is proposed to
energize the one electromagnet through one or
more asymmetric units which function to cause

the induced flux to always thread the armature

in the same direction regardless of the polarity
of the line circuit and also to delay the decay
of flux in the armature when the electromagnet
hecomes deenergized, whereby the armature will
pick up on current of either polarity and is made
slow releasing. It is further proposed to ener-
gize the other electromagnet In series with the
one electromagnet but to so construct the other
electromagnet that it will attract its armature
when and only when current of a particular
polarity is supplied to the line eircuit.

Other objects and characteristic features of
my invention will become apparent as the de-
scription proceeds.

I shall describe three forms of searchlight sig-
nals constructed and controlled in accordance
with my invention, and shall then point out the
novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a dia-
grammatic view showing one form of light signal
constructed and controlled in accordance with
my invention. Figs. 2 and 3 are views similar to
Fig. 1 showing modifications of the signal illus-
trated in Fig, 1,

(CL 175—335)

Similar reference characters refer to similar
parts in each of the several views,

Referring first to Fig. 1, & light signal em-

bodying my invention is here shown as compris-

8 ing two electromagnets A and B, each consisting

.of two magnetizable pole pleces { and 2 con-

nected at one end by a backstrap 8, and cooper-

ating at the other end with g tractive type arma-

ture 4 pivotally mounted at 8 for swinging move-

10 ment toward and away from the pole faces la

and 2a of the pole pieces | and 2. The backstrap

3 of electromagnet A is provided with three ener-

_ gizing windings 6, T-and 8, while the backstrap 3

of electromagnet B is provided with a single ener-

18 gizing winding 9. The windings 6 and 8 prefer-

ably each have one-half as many turns as wind- .

ing 1, while the winding 9 preferably has as many
turns as the sum of the turns in windings 6, 7
and 8.

20 'The windings 6, 7, 8 and 9 are arranged to be
energized by means of a polarized control circuit

here shown as comprising two line wires (6 and 1T .

reversibly connected with a battery C over a pole
changer PC. Assoclated with this eircuit is an

28 asymmetric device FWR for supplying the wind-
ings T and 9 with current of the same polarity re-
gardless of the polarity of the current supplied
to the line wires 16 and (7. As here illustrated,
this asymmetric device is a full wave rectifler

80 comprising four asymmetric units 18, 19, 20 and
21 of the well known copper oxide variety con-
nected in bridge formation between input ter-
minals 22 and 23 and output terminals 24 and 25
to thereby provide two multiple circuit paths.

35 The winding 86 is connected in the control cir-
cuit between the line wire 16 and the input ter-
minal 22 of rectifier FWR, and the winding 8 is
connected in the control ecircuit between the

line wire {1 and the input terminal 23 of rec-.

40 tifier FWR, while the windings T and 9 are con-
nected in series between the output terminals 24
and 25 of rectifier FWR.

With the control eircuit arranged in this man-
ner, when the pole changer PC is shifted to its
upper position, current flows from battery C
through the lower arm of pole changer PC. line
wire 16, winding 6, input terminal 22 of rectifier
FWR. asymmetric unit 28 in its lew resistance
50 direction, output terminal 24 of rectifier FWR,

windings 7 and 8 in series, output terminal 25
of rectifier FWR, asymmetric unit 21 in its low

- resistance direction, input terminal 23 of recti-
fler FWR, winding 8, line wire 17, and the unper
arm of pole changer PC to battery C. When,
however, pole changer PC is shifted to its lower
position, current will then flow from battery C
through the lower arm of pole changer PC, line
wire 11, winding 8, input terminal 23 of rectifler
FWR, asymmeétric unit (8 in its low resistance
60 girection, output terminal 24 of rectifier FWR,
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windings 1 and § in series, output terminal 28
of rectifier FWR, asymmetric unit {9 in its low
resistance direction, input terminal 22 of recti-
fler FWR, winding §, line wire {6, and the upper
arm of pole changer PC to battery C. It will
"be seen, therefore, that when the pole changer
‘PC is reversed, the direction of current flow in
the windings § and 8 is reversed, but the diréc-

tion of current flow in the windinzs 7 and 8 re-
mains the same,

The windings ¢ and 8§ are so arranged that
whenever these windings are energized, they will
set up cumulative fluxes in the magnetic circuit
of electromagnet A, and it follows, therefore,
that when the line wire 1§ is positive with re-
spect to the line wire {71, the fluxes set up in
the magnetic circuit of electromagnet A by all
three windings 6, T and 8 will be cumulative, but
that, when line wire (7 is positive with respect
to line wire 16, the flux due to winding 7 will
buck that due to windings ¢ and 8. It will be

remembered that the windings ¢ and 8 each have .

half as many turns as the winding 7, and since
all four windings 8, 7, 8 and 8 are connected in
serfes in the control circuit, it follows that when
line wire {7 is positive with respect to line wire
{8, the resultant flux in the magnetic circuit of
electromagnet A will be zero.

It will be apparent from the foregoing that

when the line wires I8 and T are supplied with .

current of either relative polarity, the armature
& of electromagnet B will pick up, but that the
armature 4 of electromagnet A will pick up when
and only when the line wire {8 is positive with
respect to the line wire 7.

A floating lever 30 is operatively connected at
its ends with the free ends of hoth armatures 4
by means of pin and slot connections 19, and is
pivotally connected intermediate its ends with
one end of a link {I. The other end of the link
t1 is pivotally connected with a lug 12 formed on
one side of a spectacle arm (3. The spectatle
arm {3 is pivotally supported at {4 and is pro-
vided with three color filters or roundels R Y
and G arranged to cooperate with an electric
lamp 8.

The parts are so pmportioned that when hoth
armatures & are released, the spectacle arm 13
is biased by the armatures to the position in

which the red filter ig disposed in front of the.

lamp 18, when either armature is picked up and
the other released, the spectacle arm will be
moved to the position in which the yellow filter
is disposed in front of the lamp (5, and when
. both armatures are picked up, the spectacle arm
~ 'will be moved to the position in which the green
filter is disposed in front of the lamp 8. The
signal will, of course, display a red, yellOw or
green aspect according as the red, yellow or greén
filter 1s in front of the lamp Il and as is well
vunderstood when the signal displays ¢ red as-
pect it indicates stop, when it displays a yellow
hspect it indicates approach, and whén it dis-
plays a green aspect it indicates clear. -

As shown in the drawings, the lamp I8 is dis-
posed above the roundels R, ¥ and @, but the
lamp is placed in this location for purposes of
llustration only, and it is to be understood that
in actual practice the lamp will be directly be-
hind the roundels.

It will be obvious from the foregoing that when
the line wires 18 gnd 17 are both deenergized, the
" signal will display its stop indication, when these
line wires are energized by current of one rela-

tive polarity, the signal will display its approach
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indication, and when these line wires are ener-
gized by current of the other relative polarity,
the signal will display its clear indication. .
" It should be pointed out that when the polarity
s of the line circuit is reversed, the asymmetric
“1nits 1§ and 20 provide one low resistance path
_ for the current induced in windings 7 and 9 by
the decaying flux in the magnetic circuits of the
electromagnets A and B, and the asymmetric
10 units 2f and {8 provide another low resistance
path for the current induced in the windings 7
and 9 by this decaying flux. These low resist-
_ance paths retard the decay of the flux in the
winding 9, and if the pole changer is reversed
15 quickly enough, the armature 4 of electromagnet
B will not open. during reversals of the polarity
of the current supplied to the line circuit., This
prevents the spectacle arm from returning to its
normally deenergized position while the polarity

.20 of the line circuit is being reversed, and thus

_avoids the possibility of an undesirable red blink
during changes in the signal indication from
approach to clear or.vice versa.
If additional retardation of the electromagnet
o3 B is desired, the winding 9 may be made slow
acting by winding it on a copper sleeve in ac-
cordance with well known practice, or a short
circuited winding 26 may be provided on some
part of the magnetic circuit of the electromagnet. .
It should also be pointed out that since the
windings ¢ and 8 are connected in the control
circuit in the manner described, any current
which flows in rectifier FWR must flow through
one or the other or both of the windings ¢ and
33 8, and as a result, these windings function as
choke colls to prevent damage to the rectifier
due to line surges. The choking effect of these
windings is also effective to prevent false opera-
tion of the signal in the event that alternating
4@ current is induced in the line circuit due, for ex-
ample, to the proximity of power lines.

It should further be pointed out that with the

- signal controlled in the manner described it in-
corporates certain safety features which are con-
sidered as essential in a raillway signaling system.
For example, since all four electromagnet wind-
ings are connected in series in the control cir-
cuit, an open circuit in any of these windings
will deenergize all of the windings and will cause
the signal to display its stop aspect.

A breakdown of the asymmetric units 48 or 19
of the rectifier FWR will short circuit the wind-
ings T and 9 when the signal is supplied with
current of positive polarity, while a breakdown
of the rectifier units 28 or 21 will cause a similar
effect when the signal is supplied with current
of the opposite polarity. When either of the
rectifier units 18 or 19 is broken down and the
signal is supplied with current of negative po-
larity, the remaining units will permit the signal
to function in the proper manner. Likewise, when
either of the rectifier units 20 or 2{ is broken
down and the signal is supplied with energy of
‘positive polarity, the signal will again function in
the proper manner due to the remaining units.
Since neither of the two armatures by itself will
move the spectacle arm past its approach posi-
“tion, the worst that could happen due to a failure
of any of the asymmetric units of rectifier FWR
would be to cause the signal to display an ap-
»proach aspect when it should display its clear
"aspect, which is a failure on the safe side.

Referring now to Fig. 2, in the modified form
of signal here illustrated the winding T of electro-
magnet A has been eliminated, and the electro-

30

45

85

70



- 3,887,651

magnet A has been rendered ineffective to pick
up on current of one polarity but not.on current of
the other polarity by the addition of an L-shaped
permanent magnet 29 one end of which is se-
cured to the pole piece 2 and the other end of

- which extends underneath the associated arma-
ture & opposite the pole face 2a¢ of the pole piece
2 in such manner that when the armature 4 is
swung away from the pole pieces | and 2, it
will be swung toward the permanent magnet and
vice versa. '

Assuming that the lower end of the permanent
magnet 29 is a north magnetic pole and the upper
end a south magnetic pole, as indicated by the
letters N and 8 in the drawings, when the wind-
ings 8 and 8 of electromagnet A are deenergized,
the associated armature 4 will drop under the
influence of gravity to the position shown, and
under these conditions a part of the flux from
the permanent magnet will pass lengthwise
through the armature and will exert a torque on
the armature which assists the pull of gravity in
holding the armature in its lowermost position.

When, however, the windings 6 and 8 of the
electromagnet A are energized in such manner
that the pole plece 2 becomes a south pole and
the pole piece { becomes a north pole, the perma-
nent magnet and the electromagnet fluxes will
buck each other in the armature 4, and as the
electromagnet flux builds up in the armature, a
point will be reached at which the upward pull
exerted on the armature by this flux will exceed
the downward pull due to the permanent magnet
flux and the force of gravity. When this happens,
the armature 4 of the electromagnet A will swing
toward the pole pieces | and 2 to its upper or at-

. tracted position.

If when the armature 4 of electromagnet A
occupies its released position, the windings 6 and
8 are energized in such manner that the pole
piece 2 becomes a north pole and the pole piece |
becomes & south pole, the flux due to both the
electromagnet and the permanent magnet will
then thread the armature 4 in the same direction,
and under these conditions the armature 4 will
remain in the position shown even though the
energization of the windings 6 and 8 is increased
to many times its normal value. )

If the polarity of the permanent magnet 29 is
reversed from that shown in the drawings, the
electromagnet A will operate in a manner simi-
lar to that just described, except for the fact that
the polarity of the current which must be sup-
plied to the windings 6 and 8 to cause the arma-
ture 4 to pick up will be reversed.

The operation as a whole of the signal shown in
Fig. 2 is generally similar to the operation of the
signal shown in Fig. 1. That is to say, when the
line wires 16 and (T are deenergized, both arma-
tures 4 will occupy their released positions, and
the signal will display its stop indication; when
line wires 16 and IT are supplied with current
of one relative polarity, armature 4 of electro-
magnet B will pick up and armature 4 of electro-
magnet A will remain released to thereby cause
the signal to display its approach indication, and
when the line wires 6 and 17 are supplied with
current of the other relative polarity, both arma-
tures 4 will pick up, so that the signal will then
display its clear indication,

The signal shown in Fig. 2 embodies the same
safety features as the signal shown in Fig. 1, and
in addition minimizes the possibility of failure
due to short circuited windings.

Referring now to Fig. 3, the signal here shown
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differs from that shown in Pig. 2 in that the
electromagnet B is provided with an additional
winding 27 which is connected in series with the
winding 9 between the windings 6 and 8, and that
the full wave rectifier FWR has been replaced
by two asymmetric units or half wave rectiflers,
one of which HWR/( is shunted across winding
8 and the other of which HWR2 is shunted across
winding 21. 'The rectifiers HWRI and HWR2
are oppositely poled and are so disposed that
when the line wire 18 is positive with respect to
the line wire 17, the current will flow through
winding 9 and will be shunted away from wind-
ing 21, but that when line wire (8 is negative
with respect to line wire 17, current will flow
through winding 27 and will be shunted away
from winding 9. 'The windings 9 and 27 are so
arranged that when either winding is energized,
the flux induced in the magnetic circuit of the
electromagnet B will traverse the magnetic cir-
cuit in the same direction, and the parts are so
proportioned that when either winding is ener-
gized with current of the proper magnitude, the
resulting flux will be sufficient to move armature
4 to its attracted position.

With the signal constructed as shown in Fig. 3,
it will be apparent that electromagnet B will
pick up its armature 4 when the polarized line
circuit is supplied with current of either polarity,
but that electromagnet A will pick up its arma-
ture only when the line circuit is supplied with
current of a particular polarity. It follows, there-
fore, that the signal will display its stop, ap-
proach, or clear aspect according as the line cir-
cuit is deenergized, or is energized with current
of one relative polarity or the other in the same
manner as the signals shown in Figs. 1 and 2.

It should be pointed out that with the signal
constructed as shown in Fig. 3 when the polarity
of the current supplied to the line circuit is
changed, the rectifier which is shunted around
the winding of electromagnet B which was last -
energized will provide a low resistance path for
the current induced in this winding by the decay-
ing flux, and will thereby retard the decay of
the flux for a sufficient length of time to retain
the armature 4 in its picked-up position until
flux is reestablished in the same direction by the
energization of the other winding of the elec-
tromagnet. 'This prevents the spectacle arm from
returning to its normally deenergized position
while the polarity of the line circuit is being
changed in the same manner as when a single
winding and a full wave rectifier are employed.

It should also be pointed out that with the
signal constructed as shown in Fig. 3, an open
circuit in either winding of electromagnet A will
render the signal inoperative and will cause it
to display a stop indication.

A short circuit of either winding of electro-
magnet A will permit the signal to move to its
caution position only if electromagnet B is in

‘proper operating condition.

An open circuit or a short circuit of the wind-
ing 9 of electromagnet B will make the signal
inoperative for normal operation from the stop
to the approach position, but will permit its initial
operation to the approach position in the event
that the line circuit is provided with current of
the polarity which would normally cause a signal
to display its clear indication. ,

An open circuit or a short circuit on the other
winding of electromagnet B will not be indicated
in the initial move from stop to approach pro-
vided windings 6 and 8 are intact, but when the
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polarity of the lUne circult is changed to cause the
signal to move from its approach to its clear posi-
tvion, the electromagnet B will become deenergized
at the same time that the electromagnet A be-
comes energized and the signal will therefore

is a failure on the safe side.

It will be seen, therefore, that I have provided
a searchlight signal having two electromagnets
for moving the spectacle arm from its stop to its
approach to its clear position by consecutive
operation, which signal has been rendered safe
for operation on a polarized line circuit by con-
structing the one electromagnet so that it will
pick up its armature on current of either polarity
and the other electromagnet so that it will pick
up its armature on current of one polarity only,
and in which a red flash or blink is prevented

by virtue of the fact that the flux induced in
the magnetic circult of the one electromagnet is
rendered unidirectional by one or more asym-
metric units or rectifiers shunted or associated
with its energizing winding or windings.

Although I have herein shown and described
. only three forms of light signals embodying my
invention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of my invention.

Having thus described my invention, what I
claim is: N o

1. An electroresponsive device comprising two
electromagnets each provided with an armature,
a polarized energizing circuit for said electro-
magnets, means for causing the flux {o traverse

gardless of the polarity of the current supplied
to said energizing circuit, means for preventing
the armature of the other electromagnet from
- moving to its attracted position when said circuit
is supplied with current of one relative polarity
but not when it is supplied with current of the
" other relative polarity, and a member controlled
jointly by sald two armatures,

2. An electroresponsive device comprising two
electromagnets each provided with an armature,
a polarized energizing circult for said electro-
magnets, means for causing the flux to traverse
the one electromagnet in the same direction re-
. gardless of the polarity of the current supplied
to said energizing circuit, means for preventing
the armature of the other electromagnet from
moving to its attracted position when said cir-
cuit is supplied with current of one relative
polarity but not when it is supplied with current
of the other relative polarity, and a member
operatively connected with said armatures and
movable thereby to a first, second, or third posi-
tion according as both armatures are released,
one armature is picked up and the other released,
or both armatures are picked up.

3. 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 one
polarity or the other to said circuit, means for
causing the flux to traverse the one electro-
magnet in the same direction regardless of the
polarity of the current supplied to said circuit,
whereby the armature of said one electromagnet
will pick up when said circuit is supplied with

continue to display its approach aspect. “This

during reversals of the polarity of the line circult
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current of either polarity and will remain picked
up during reversals of the polarity of the current
supplied to said circuit, means for preventing the
armature of the other electromagnet from pick-
ing up when the circuit is supplied with current
of one relative polarity but not when it is supplied
with current of the other relative polarity, and
a member controlled jointly by said armatures..

4. An electroresponsive device comprising two
electromagnets each provided with an armature,
an energizing circuit for sald electromagnets in-
cluding the windings of both electromagnets in
serles, means for supplying current of one
polarity or the other to said circuit, asymmetric
means connected in said energlzing circuit and
associated with the winding of said one electro-
magnet In & manner to cause current of one
polarity only to flow in such winding when said

- clreuit is energized with current of either

polarity for causing the flux to traverse said one

of the polarity of the current supplied to said
circuit, said asymmetric means being effective to
retard the decay of flux in the magnetic circuit
of sald one electromagnet when the polarity of
the current supplied to sald circuit is reversed,
means for preventing the armature of the other

. electromagnet from picking up when the circuit

30

is supplied with current of one relative polarity
but not when it is supplied with current of the
other relative polarity, and a member controlled
jointly by said armatures.

5. An electroresponsive device comprising two

" electromagnets adapted to be energized in series
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from a polarized control circuit and each pro-
vided with an armature, means for supplying the
one electromagnet with current of the same rela-
tive polarity regardless of the relative polarity
of the current supplied to the other electromag-
net, whereby the armature of the one electro-
magnet will pick up on current of either 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
the armature of the other electromagnet effective
to pick up when said other electromagnet is sup-
plied with current of one relative polarity but
not when it is supplied with current of the other
relative polarity, and a member operatively con-
nected with sald armatures.

6. An electroresponsive device comprising two
electromagnets adapted to be energized in series
from a polarized control circuit and each pro-
vided with an armature, means for supplying the
one electromagnet with current of the same rela-
tive polarity regardless of the relative polarity of
the current supplied to the other electromagnet,
whereby the armature of the one electromagnet
will pick up on current of either polarity but
that the flux induced in the armature of said one
electromagnet will always traverse the armature
in the same direction, means for rendering the
armature of the other electromagnet effective to
pick up when said other electromagnet is sup-
plied with current of one relative polarity but
not when it is supplied with current ot the other
relative polarity, and 8 member operatively con-
nected with said armatures and movable thereby
to a first, second or third position according as
both armatures are released, one armature is
picked up and the other released, or both arma-
tures are picked up. :
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