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My invention relates to light signals, and par-
ticularly to lisht signals which are capable of
selectively projecting a plurality of beams of light
of different colors from a single light source.

More particularly, my present invention relates
to searchlight signals employing a spectacle arm
provided with red, yellow, and green color filters
adapted to be selectively interposed in the signal
beam to cause the signal to display stop, approach,
and clear indications, and has for an object the
provision of novel three position operating mecha-
nism for the spectacle arm employing two tractive
type electromagnets, and capable of operating the
spectacle arm from its approach to its clear posi-
tion or vice versa without passing through the
stop position,

According to my invention, a vane carrying the
color filters is biased by a counterweight to one
extreme position in which the red filter is disposed
in the path of the light beam, and is arranged
to be moved from this position to the approach
and clear positions by means of g crank provided
with a laterally projecting roller, This roller ex-
tends between and cooperates with bifurcations
formed on one end of a first operating lever. This
first operating lever is pivoted intermediate its
ends on g first pivot pin carried by a first arm at-
tached to the armature of a first tractive type
electromagnet, and overlies at the end opposite
to the bifurcations a second roller mounted on.a
second pivot pin carried by a second arm attached
to the armature of a second tractive type electro-
magnet. A stop is disposed underneath said oper-
ating lever between said first pivot pin and said
bifurcated end and when said first armature is
in its released position cooperates with said oper-
ating lever to limit its rotation about said first
pivot pin to a position in which said lever acts
through said crank to locate said spectacle.arm in
its approach position. Said second roller also co-
operates with the underside of one end of a second
lever which is pivoted intermediate its ends on
a fixed pivot pin disposed in axial alighment with
said first pivot pin when said first armature is in
its released position and which second lever is pro-
vided at the other end with g laterally projecting
pin carrying a third roller which overlies said first
operating lever above said stop. A second stop is
attached to the armature of said second electro-
magnet and cooperates with said two levers above
said second roller. The parts are so proportioned
that if said second armature moves to its attracted
position when said first armature is released, said
second roller will cause said first operating lever to
rotate about said first pivot pin to the position
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in which it engages said first stop, thereby moving
said spectacle arm to its approach position. This
rotation will also rotate said second lever along
with said first lever to such a position that if said
first armature moves to its attracted position
while said second armature occupies its attracted
position, said first lever will be caused to fulcrum
about said third roller to the position in which it
engages said second stop. When said first lever is
moved to this latter position it acts through said
first roller and said crank to move said spectacle
arm to its clear position.  When both magnets are
released, said counterweight moves said spectacle
arm to its stop position.

Other objects and characteristic features of
my invention will become apparent as the descrip-

‘tion proceeds.

I shall describe one form of light signal em-
bodying my invention, and shall then point out
the novel features thereof in claims.

The accompanying drawing is an isometric view
showing one form of light signal embodying my
invention.

Referring - to the drawing, the signal in the
form here shown comprises a suitable optical as-
sembly consisting of an electric lamp f, a re-
flector 2, and an objective lens 3 so disposed that.
the reflector 2 will collect a large percentage of
the rays of light emitted by the lamp 1 andg will
cause them to converge at a focal point 4, and then
diverge in order to cover the surface of the ob-
jective lens 3 as indicated by the dot and dash
lines 5. The various parts of the optical assembly
are all of well known construction, and are il-
lustrated in the drawing in diagrammatic form in
order to simplify the disclosure.

Associated with the optical assembly is a
spectacle arm 6, the upper end of which is pro-
vided with three differently colored screens or
filters R, Y and G. The spectacle arm is secured
at its lower end to a pivoted shaft 7, and is capa-
ble of being moved from a stop position in which
it engages g fixed stop 32 and in which the filter
R is interposed in the path of the light rays ad-
jacent to the focal point 4, to an approach posi-
tion in which the filter Y is interposed in the
path of the light rays adjacent to the focal point
4, and a clear position in which the filter G is
interposed in the path of the light rays adia-
cent to the focal point 4. It will be apparent that
when one of the filters is located in the path of
the light rays, the light rays will pass through
the filter so that only the light rays of the color
which are not filtered out can emerge from the
signal. Since the filters are differently colored,
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it follows that the signal is capable of displaying
three différent aspects depending upon which one
of the color filters is disposed at the focal point
4. - In the practical application of a light signal
embodying my invention to railway signaling, the
spectacle arm is biased by its own weight, and by
the weight of a counterweight 8 which is secured
to the shaft 7, to the stop position; and the filter
R is colored red so that when the spectacle arm
occupies its stop position, the projected beam will
be red indicating. “stop.” Furthermore, the fil-
ter Y is colored yellow and the filter G is colored
green so that when the arm cccupies its approach
Dbosition, the beam will be yellow, indicating “ap-
proach,” and when the arm occupies its clear po-
sition, the geam will be green indicating “clear.”

- The spectacle arm is arranged. to -be moved
from its stop to its approach and clear positions
by means of three position operating mechanism
embodying my invention, which mechanism I
shaill now describe. .As. here :shown, - this mech-
anism icomprises _two‘ electromagnets H and D
which I shall term for convenience home and dis-
tant -electromagnets. The two electromagnets H
and D-are of well known construction, and each
comprises .8 pair of magnetizable pole pieces 18
and {4 connected together at one-end by a mag-
netizable backstrap 12, and cooperating at their
opposite ends with a tractive type armature 13
pivetally mounted at 14 for swinging movement
toward and away from-the pole pieces 10 and 1.
Each backstrap 42 is provided with an-energizing
winding 18, and the parts -are -so proportioned
that -each armature 43 will-be pmked up -or -re~
leased according as the assoclated winding 15 is
energized or deenergized.

An operating lever 46 :is pivoted intermediate

its ends on-a-pin {1 carried by an:arm {8:attached
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are deenergized, and under these conditions, the
spectacle arm 6 is held in its stop position by
means of the counterweight 8. With the spec-
tacle arm in this position, the lever 18 is rotated
by engagement of the roller 28 on the crank 2i
with the upper bifurcation 18 in g counterclock-
wise direction to a position where it just touches
roller 22, and the lever 27 is rotated in the same
direction by engagement of roller 30 with lever
{6 to the position in which it just clears the roll-
er 22,

. With the parts in the positions shown, if mag-
net H becomes energized and magnet D remains
deenergized, as will be the case when it is desired
to cause the signal to display its approach indi-
cation, the resultant picking up of armature i3

-0f magnet H will act through arm 24, pivot pin

23 and roller 22 to rotate the levers {6 and 27 in
unison in a clockwise direction to the position
in which the lever 16 engages stop 26,.and this
rotation of lever 46, in turn will act threugh roller
20, crank 21 and shaft T-to rotate spectacle arm
1 to its approach position. In this position of
the spectacle arm filter Y will be disposed in the
signal beam, and the signal will therefore: dlsplay
its approach indication.

If now with the parts-in these latter positions
magnet D becomes energized, as will .be the case
when it is desired to cause the signal to display
its ;proceed indication, -armature 3 of magnet D
will pick up and will thus .act through arm 48
to move ‘pivot pin 1T upwardly from the position
shown to an upper -position.: When pives pin {71

+ moves upwardly, it raises lever 448, and due to the

35

to the free end-of the armature {3 of the distant

magnet D, and is.provided at :one end with bi-
furcations 49 which straddle -g iaterally project-
ing roller 28 provided on an operating crank :24
secured to -the spectacle:arm shaft 1. The oper-
ating lever I8 at:the-end opposite to the bifurca-

tions 18 overlies and cacperates ‘with -a second.

roller 22 mounted on-a:second pivet -pin 23 car-
ried by a-second-arm 24 -attached to the:free end
of the armature 38 of the hiome magnet-H. A
stop. 26 .is ‘disposed ‘underneath -the .operating

lever 16 between the:pivot pin 17 and:the bifurca- |

tions 19,-and cooperates-with the operating lever
tolimit its rotation:about -the pivot pin it 1, when
the armature 13 .0f:the home magnet H'is picked
up andthe grmature 13 of the-distant-magnet. D
is released, to a position-in which -it-acts:.through
said-crank-to.locate said spectacle arm in:its ap-
proach position. ‘The roller 22 glso -cooperates
with :the -underside of -one‘end of a.second lever
21 which is piveted :intermediate-its ends .on a
fixed -pivot pin 28, .and which -is provided.at the
—other -end with "a pivot :pin 29 carrying a third
roller 30 which overlies: the operating lever 8
directly: above the stop:26. : The fixed pivot pin

28 :is'so disposed .that it:aligns axially with the.

pivot -pin 11 :when the armature (8-of ‘the dis-
tant magnet:D is:in:its released .position, .and it
will'be: seen, theréfore, that movement. of the gr-
mature :#3 ‘of the home magnet H with the ar-
mature:18.0f :the distant magnetD:in"its released
position will cause the sécond lever {o rotate:in
unison:with the dgperating:lever:46. .A:second stop
31 is:attached to the armature 13 :0f ithe homs

magnet: H and-cooperates:with:the levers :18:ani

21 gbove said:second roller.22,
As shown in the drawing, both electromagnets

fact that lever 21 is now held stationary by
engagement -of the left-hand .end of this dever
with roller 22, the raising of the lever 46 causes
it to rotate about the roller 30 as a :fulcrum in
a clockwise direction to the position in which its
left-hand end engages the stop .34. - This latter
rotation of :the lever acts through the upper i-
furcation 19, roller 20 and crank 21 to rotate the
spectacle .arm 6 in ‘the same direction to the

- position in which the green filter -G -is disposed
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in-the light beam :and hence causes the signal to
display its proceedindication.

If the armature: I3 of magnet. D should hecome
picked up for -any :reason when the armature 432
of magnet-H s réleased, the lever 6 will again
be rotated :in .a :clockwise direction .about the
roller 30:as a fulcrum, but the rotation: under
these conditions will:only:move the spectacle arm
to its approach position.

It 'will be seen, therefore, that with /the link-

5 age rarranged as just described .the :sighal will

display :its :stop - aspect ‘when jhoth magnets :are
deenergized, :its -approach :aspect - when either
magnet is energized -and -the:other:magnet-is.de-
energized, .and clear only:when both magnets are.
energized. :

The magnets will : urdmarﬂy be contmlled over
a polarized -control -circuit [in-such mannerthat
the winding 15 of magnet - H will be:supplied:with
current of :the :same -polarity whenever -this:cir-
cuit .is ‘supplied “with current :of .¢ither ;polarity,
while :the :winding 15 .of :magnet 'D-will .only -be
supplied ‘with energizing .current when -thiscir-
euit is .energized by current:of:a particular:polar-

- ity. The means :for :controlling -the imagnets

70

75

forms-no-part of my:present:invention. and:may,
for example, .be similar ‘to that -described and
claimed .in -my -prior -application, ;Serial :No.
425,263, filed-on.January. 1, 1942, for;Light-signals.

As:shown in fthe drawing, ithe pivot pins 4
about which the armatures pivot are in axial
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alignment so that the armatures operate parallel
to each other. However, the operating mecha-
nism will operate equally as well when the arma-
tures are arranged to rotate about pivots disposed
at the locations indicated by the dotted lines
P—P, -

Although I have herein shown and described
only one form of light signal embodying my in-
vention, 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:

1. In a three position operating mechanism
for operating an arm to different positions in
- accordance with the positions of the armatures
of two electromagnets, the combination with the
armatures and the arm of a lever pivotally at~
tached intermediate its ends to one armature
and operatively connected with said arm, means
attached to the other armature and cooperating
with one end of said lever to rotate said lever
from a first position to a second position if
said other armature picks up when said one ar-
mature is released, and means actuated to an
operative position by the picking up of said other
armature for causing said lever to rotate from
its second position to a third position in response
to the subsequent picking up of said one armature.

2. In a three position operating mechanism for
operating an arm to different positions in ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of a lever pivotally at-
tached intermediate its ends to one armature and
operatively connected with said arm, meang at-
tached to the other armature and cooperating
with one end of said lever to rotate said lever from
a first position to a second position if said other
armature picks up when said one armature is
released, and means actuated by said other arma-

[543

10

15

20

30

40

ture and cooperating with said lever for causing

said lever to rotate from its second position to a
third position if said one armature picks up when
said other armature is picked up.

3. In a three position operating mechanism for
operating an arm to different positions in ac-
. cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of a lever pivotally at-
tached intermediate its ends to one armature and
operatively connected with said arm, means at-
tached to the other armature and cooperating
with one end of said lever to rotate said lever
from a first position to a second position if said
other armature picks up when said one armature
is released, and means operatively connected with
said other armature and with said lever for caus-
ing said lever to rotate from its first position to
its second position or from its second position to a
third position according as said other armature is
released or picked up when said one armature
picks up.

4, In a three position operating mechanism for
operating an arm to different positions in ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of means biasing said arm
to a first position, a lever pivotally attached inter-
mediate its ends to one armature and operatively
connected with said arm, means attached to the
other armature and cooperating with one end of

50

60

65

70

said lever to rotate said lever from a first position 75

3

to a second position if sald other armature picks
up when said one armature is released, and means
actuated to an operative position by the picking
up of said other armature for causing said lever
to rotate from its second position to a third posi-
tion in response to the subsequent picking up of
sald one armature, the connection between said
lever and said arm being such that said arm will
occupy its first position or will be moved to a
second or a third position according as said lever
occupies its first, second or third position.

5. In a three position operating mechanism for
operating an arm to different- positions in ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of means biasing said arm
to a first position, a lever pivotally attached inter-
mediate its ends to one armature and opevatively
connected with said arm, means attached to the
other armature and cooperating with one end of
said lever to rotate said lever from a first position
to a second position if said other armature picks
up when said one armature is released, and means
actuated by said other armature and cooperating

- with said lever for causing said lever to rotate

from its second position to a third position if said
one armature picks up when said other armature
is picked up, the connection between said lever
and said arm being such that said arm will oc-
cupy its first position or will be moved to a second
or a third position according as said lever occupies
its first, second or third position. '

6. In a three position operating mechanism for
operating an arm to different positions in ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of meang biasing said arm
to a first position, a lever pivotally attached inter-
mediate its ends to one armature and operatively
connected with said arm, means attached to the
other armature and cooperating with one end of
said lever to rotate said lever from a first position
to a second position if said other armature picks
up when said one armature is released, and means
operatively connected with said other armature
and with said lever for causing said lever to ro-
tate from its first position to its second position

-or from its second position to a third position ac-

cording as said other armature is released or
picked up when said one armature picks up, the
connection between said lever and said arm being
so arranged that said arm will occupy its first
position or will be moved to a second or g third
position according as said lever occupies its first,
second or third position.

7. In a three position operating mechanism for
operating an arm to different positions in ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of means biasing said
arm to a first position, a lever pivotally attached
intermediate its ends to one armature and oper-
atively connected at one end with the other
armature by means which causes said lever to
rotate from a first position to 2 second position
about its pivotal axis if said other armature picks
up when said one armature is released and opera-
tively connected at the other end with said arm,
and means -cooperating with said lever for caus-
ing said lever to rotate from its second position
to a third position if said other armature picks
up when said one armature is picked up, the con-
nection between sald lever and said arm being so
constructed that said arm will occupy its first
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position or will be moved to a second or-a third
position according as said lever oceupies its first,
second or third position. : :

8. In a three position operating mechanism for
operating an arm  to different positions in ac-
cordance with the positions of the armatures of
two. electromagnets, the .combination with the
armatures and the arm of means biasing said
arm to a first position, a lever pivetally attached
intermediate its ends to one of said armatures
and operatively connected at one end with :said
arm, a roller attached fo the-other armature and
underlying - the other end of said lever in such
manner that movement of said other armature to
its attracted position when said one -armature is
released will rotate said lever from a first fo a
second position, and means operated by said roller
in response to movement of .said .other armature
to its picked-up position for causing said lever to
fulerum about a point disposed on the opposite
side of itg pivotal connection to said one arma-
ture from said roller when said one armature
picks up. :

9. In g three position eperating mechanism for
‘operating: an arm fo different pesitions in ae-
cordance with the ‘positions of the armatures of
two electromagnets, the combination with the
armatures and the arm of means biasing said arm
to a first position, a roller carried by the one
armature, a- first lever pivotally attacheq inter-
mediate its ends fo the other armature and hav-
ing one end overlying said roller and the other.end
provided with spaced bifurcations, a.crank opera-
tively connected with said arm and carrying a
roller extending between and cooperating with
said bifurcations, the parts being so proportioned
that movement of said one armature to. its at-
tracted position when said other armature oceu-
pies its released. position will act through said first
lever, said roller and said crank to move said arm
from its first position to a second position, a
second lever pivoted intermediate its end about

a fized pivot in axial alighment with the pivotal '
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axis of said first lever when said other armature
occupies its released position and having one end
overlying said first roller, and a third roller at-
tached to the free end of said ;second.lever :and
overlying said first lever between its pivotal axis
and said bifurcation, the parts being so propor-
tioned fhat if said other armature is moved to its
attracted position when said one armature .occu-
bies itg altracted position said first lever will ro-
tate about -said third roller as a fulerum and
will act through said second reller and said crank
to move -said arm from its seeond position to 2
third position. ,

10. In a three position operating mechanism for
meving a member to different positions in . ac-
cordance with the positions of the armatures of
two electromagnets, the combination with the
armatures and the memberof a first-arm attached
to the one armature, a first lever pivoted inter-
mediate its ends -ona first pivot pin attached to
said first arm and operatively eonnected with-said
member, g second ‘arm -attached to ‘the wother
armature and carrying g first roller underlying
onle end of said first lever, a second lever pivot-
ally mounted intermediate its ends-on a fixed
pivot which aligng axially with said first pivet
pin when said one armature is released, said sec-
ond lever having ene end overlying said first roller
and provided at the other end with g second roller
whieh overligs said first lever on the side of said
first pivot pin opposite to said first roller, the
parts being so. propertioned that movement of
either armature to its attracted position when the
other armature is released will rotate said lever
from a first to a second position. and that move-
ment of said one armature to its attracted ‘POSsi-
tion when sald other armature occupies its at-
tracted position will move said first lever fromi its
second position to & third position, and stops for
preventing said first lever from moving past its
second and third positions. : :

MYRL R. DOUGLASS.



