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-7 Claims.

The present invention relates to electrically op-
erated indicators and more particularly to elec-
tro-magnetically operated means for displaving
an indication of the operated position of the track
switch on a control panel of g railway centralized
traffic controlling system, |

The usual form of control panel used in railway
centralized traffic controlling systems has a mini-
ature diagram of the track layout engraved on the

0 surface of the panel board, and it is convenient

in aligning traffic routes to display to the operator
the position of the various distant track switches
controlled from the panel by a means which may
be readily associated with the corresponding part

15 of the track diagram. It has been found that g

movable mechanical indicator located in the min-
iature representation of the track, such as 3a
miniature switch point, displays a very compre-
hensive indication, and consequently an electro-

20 magnetic means for operating such a mechanical

indicator must be provided, in as much as, the in-
dication of the operated position of the distant
track switch is communicated over electrical cir-
cuits.

In view of the above and other considerations,
it is proposed in accordance with the present in-
vention to provide a miniature switeh point lo-
cated in a miniature railway track diagram which
is electro-magnetically operated to two distinet

qp Positions to comprehensively display indications

of extreme operated positions of an associated
track switch, and to provide such a means which
is arranged to assume a mid-position when an
indication is not present of either of the afore-
said extreme positions of the track switch. It is
further proposed to operate from a single electro-
magnetic means a plurality of such miniature
switchh points which are associated with track
switches controlled from a single control means,
and to provide a very compact and rugged oper-
ating means which may be easily adjusted to ob-
tain the proper operation of the miniature indi-
cating switch points.

Other objects, purposes and characteristic fea-

45 tures of the invention will be brought out as the

description thereof progresses, during which ref-
erences will be made to the accompanying draw-
ing, in which:—

Fig. 1 is an enlarged end view from the rear of
the panel of an indicator operating means con-
structed in accordance with the present inven-
tion with certain parts thereof broken away to
more clearly show the construction.

- PFig. 2 is a sectional view taken on line 2—2 of

55 rig. 1 viewed in the direction indicated by the ar-

(CL. 246-—162)

rows, and also having certain parts broken away.

Fig. 3 is a sectional view {aken on line 3—3 of
Fig. 1 also viewed in the direction indicated in
the arrows.

Fig. 4 is a smaller view of a typical application
of the indicator to display an indication of switch
positions on a control panel.

The present invention may be sald to comprise
an electro-magnetic operating means for a me-
chanical switeh indicator, the control circuits of
which are fully described in the prior applica-
tion of S. N. Wight, Ser. No. 431,748 filed Febru-
ary 27, 1930, and the partial view of a control pan-
el shown in Fig. 4 illustrates one embodiment of
the present mechanical indicator to display the
positions of two track switches arranged in a
Cross-over between two parallel tracks, On g
control panel such as P in Fig. 4 a miniature dia-
gram of the railway system is engraved and con-
spicuously colored such as by white grooves on
a black panel board, and in Fig, 4 {two movable
points SP! and SP?2 which are also of the same
color as the panel P are operated about their re-
spective operating shafts S! and S2 to either the
positions shown which indicate the alignment of
routes straight through on the parallel tracks or
to the dotted positions which indicate a cross-
over route by the way of the diagonal connecting
track.

An operating means for such miniature switch
point indicators is shown in the accompanying
drawing, and comprises a magnetic end yoke { to
which two magnetic cores 2 and 3 are fixed by
screws &4 passing through the magnetic yoke | and
threaded into the ends of the cores 2 and 3. Each
of these cores 2 and 3 has two end insulating
washers d and 5 pressed upon straight knurled
ends to form end supports for their respective
coils T and 8 which are wound about the cores 2
and 3 and protected therefrom by an insulating
sleeve 9 of material such as fibre with upturned
ends resting against the end washers 5 and 6 as
shown in Fig, 2. The end washers 6 on each core
extend beyond the coils T and 8 as shown in Fig.
1 to hold eyelets 33 for terminating leads 34 from
the operating coils. The end leads 38 of each
coll are wound through the eyelets 33 and holes
3% in the end washers 6, with the leads solderad
to the metal portion of the eyelet and a common
lead from each ¢oil is wound through the two cen-
ter eyelets.
ternal wire connections to be threaded through
the eyelets and soldered thereto to form a per-
manent low resistance connection.

Smaller free ends of the cores 2 and 3 extend

This arrangement permits the ex-
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beyond their coils and hold round eccentric pole
pieces 10 and (f which rest against the shoul-
ders formed by the larger body of the cores.
These eccentric pole pieces 10 and 11 are covered
by a non-magnetic end yoke 12, which yvoke {2 is
clamped against the ends of the pole pieces by

screws 13 threaded into the free ends of the cores

2 and 3, and these free ends of the cores 2 and
¢ do not extend to the outside surface of the

‘eccentric pole pieces {0 and {! to thereby enable
the screws 13 to clamp the yoke 12 against the

surface of the eccentric pole pieces and not
against the ends of the cores.

- A third core 16 is rotatably mounted between
the magnetic end yoke i and the non-magnetic
yvoke (2 by bearings formed at one end by 3
smaller end of the core 16 extending through a
hole In the non-magnetic yoke 2 and at the

~other end by a frictionless bearing formed by steel

balls IT held in a race in the magnetic end voke
| by a shoulder formed by the reduced end of the
core 16. The rear end of the rotatable core 16
carries an armature {8 on a reduced end thereof
which armature extends between the two eccen-
tric pole pieces 10 and {f, and is biased to a

center position by a non-magnetic strip 19 of '

spring material, such as phosphor bronze, which
extends completely around the edge of the arma-
ture 18 and beyond the free end so that the ends
thereof are biased against opposite sides of g
stationary pin 28 riveted to non-magnetic end
yoke 12, 'This biasing spring 19 is held by a
U-shaped member 14 arranged to hold the sides
of the strip 19 against the sides of the armature
18, which U-shaped member 14 is held by a screw
22 threaded into the armature (8 and the end of
this screw being forced against the core 16 also
serves to prevent turning of the armature thereon.

The entire operating means as thus assembled
is held on a control panel P by a bushing 23

- having an enlarged end resting in a counter-

bored portion on the front of the panel and ex-
tending through the panel and threaded into the
magnetic end yoke ! so as to alien with the

‘rotatable core 16. A hole 24 is drilled into the

front end of the rotatable core 16 into which is
placed a shaft S, which shaft carries the mov-
able switch point indicator SP! secured on 1
squared smaller end thereof as by soldering
or welding. The shaft S! is split at its free end
and bent ocutwardly as shown in Fig. 3 so that
when placed in the hole in the end of the ro-
tatable core 16 the sides of the shaft S! spring
outwardly to frictionally couple the shaft and the
rotatable core 16.

In cases such as the cross-over shown in Fig. 4
where two track switches are to be indicated by
a single operating means, the second miniature
switch point indicator SP? is mounted cn a shaft
S2, which extends through a hollow support 25
held to the panel P by a bushing 28 arranged
in a similar manner to the bushing 23 which
forms a bearing for one end of the shaft S2 and

the free end of the support 25 is shaped to form-

the bhearing for the other end of the shaft 82
Upon the free end of the shaft S2 is placed g

collar 19 carrying an arm 27 either soldered or

welded thereto, and this collar 5 is held on the
snaft S to rotate therewith by a screw 28 which
is locked by a nut 29.

A means for connecting this shaft S2 to the
operating means is provided by a shaft 30 which
is split like the shaft S! and is placed in a hole
21 in the rear end of the rotatable core 16 to thus
be frictionally coupled therefo in a manner simi-

2,149,225

lai‘ to the shaft S!. This shaft 30 carries an arm

31 riveted on a smaller squared end thereof which

arm 31 is connected to the arm 27 by a connect-
ing rod 32. The end portions of this connecting

rod 32 are bent at right angles to the connecting

portion and these end portions extend through
either of two holes on the arms 27 and 31, It is

- obvious that slight adjustments in the ratios

obtained by these arms may be obtained by
selecting the holes in which the ends of the con-
necting rod 32 are placed, that is, in Fig. 1 it is
obvious that the arrangement of the connecting
rod 32 slightly multiples the rotation of the shaft
S1 in the transmission to the shaft S2. Such an
adjustment is useful to compensate for slight
inaccuracies in the width of the miniature track
which requires a greater movement of one minia-
ture point than is allowed by the other.

- It is now cobvious from the foregoing descrip-
tion that the armature 18 will be attracted
against either the pole piece i0 or i by ener-
gizing the corresponding coil 7 or 8 which causes

10

15

20

flux to pass through the core of the energized

magnet, through the magnetic end yoke I,
through the rotatable core 16, and entering the
armature 18 which is thus attracted to the eccen-
tric pole piece of the energized magnet to de-
crease the reluctance of this flux path. It is also
obvious that the armature biasing strip {9 being
of non-magnetic material will separate the arma-
ture 18 from the pole pieces {0 or {1 when thus
attracted to form a residual stop, or a means for
preventing the residual magnetism of the mag-
netic circuit from retaining the armature {8 in
its attracted position after de-energizing the
operating coil. It is also obvious that the travel
of the armature 18 may be readily adjusted by
turning the eccentric pole pieces € or {1 to 2
different position about their associated cores 2
or 3, or, as may be seen in the drawing, the
position of the eccentric pole pieces shown in
Fig. 1 permits the maximum travel of the arma-
ture 18, and it is obvious that turning of the pole
pieces 10 and t1 through 180 degrees will adjust
this armature travel from this maximum to an
opposite minimum ftravel.

An electrically operated indicator for a con-

trol board has thus been provided which enables

& rotary indicator to be operated to either of
two extreme positions by selectively energizing
one of two electro-magnets, and which rotary in-
dicator is biased to a neutral or mid-position
when neither of the electro-magnets is energized

(whereby to indicate that the actual track switch

1s in the course of operation, and is then in either
of its final thrown positions) by a spring bias-
ing means which acts also as a residual stop for
the operated motion of the armature, which bias-
ing means also inherently prevents a bobbing
motion of the armature in returning to this cen-
ter position from either direction. |
An eccentric pole piece has been provided on
each electro-magnet which easily permits an

individual adjustment of either operating stroke

of the armature by turning the eccentric pole
pieces about free ends of the cores of the elec-

tro-magnets. A further adjustment of the op-

~eration of the points is provided by a friction

means which couples the operating mechanism
with the Indicator points which permits placing
the points in a proper operating position rels-
tlve to the operating means and yet is coupled
to the operating means with sufficient friction to

permit the transmission of the operating motion
therethrough.
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A means for operating a plurality of such ro-
tary indicators from a single operating means
has also been provided, which possesses the same
frictional means for coupling the second indi-
cator with the operating means and further in-

corporates a means for varvineg the relative

amount of travel between the two rotary indi-
cators. It is contemplated that there may be
application in which more than two track
switches are operated by a common means or
at least by a plurality of means which are com-
monly controlled, and in this case it is obvious
that more than two rotary indicators may be
actuated by a single operating means in the same
general manner.

The above rather specific description of one
form of the present invention is given solely by
the way of example, and is not intended in any
manner whatsoever ih a limiting sense. It is
also to be understood that various modifications,
adaptations and alterations may be applied to
meet the requirement of practice, without in any
manner departing from the spirit or scope of
the present invention, except as limited by the
appended claims.

Having thus shown and described my inven-
tion, what I claim is:

1. In an indicator, a three-position rotatsable
indication displaying means, a supporting mag-
nevic member, two spaced electro-magnets mag-
netically coupled at one end to said supporting
member, a rotatable magnetic member having
one end magnetically coupled to said support-
ing member and an armature attached to the
other end operable by selectively energizing said
electro-magnets to engage the free end of either
of the magnets, leaf spring means biasing said
armature to a position midway between the free
ends of sald magnets, and means arranged to
frictionally couple said indication displaying
means to said rotatable magnetic member, and
eccentric means on the free ends of said magnets
for adjustably limiting the travel of said arma-
ture. |

2. In an indication displaying means, two elec-
tro-magnets joined at one end, an armature
connected by magnetic means to the joined ends
of sald electro-magnets, means allowing the op-
eration of the armature toward the free end of
either of said magnets, and a U-shaped flat non-
magnetic spring strip positioned about the ar-
mature to bias said armature to a position be-
tween the free ends of said magnets and be
between the armature and each free end of the
magnets to provide a residual stop for either op-
erated position of said armature.

3. In an indication displaying means for rail-
way control panels, two electro-magnets joined
al one end, an armature magnetically connect-
ed to the joined ends of said electro-magnets and
operable toward the free end of either of said
magnets, means biasing said armature to a po-
sitlon between the free ends of said magnets, a
track diagram, a first indicator simulating g
switch point and frictionally coupled to said ar-
mature, an arm frictionally coupled to said ar-
mature, and a similar second indicator operable
by said arm the indicators being positioned to
Indicate routes on the track diagram.

4. In a switch indicating means, two parallel
magnetic members joined at one end by mag-

3

nevic means, a winding on each of said mag-
netic members, a neutral armature cooperating
with the joined ends of said magnetic members
in a manner to operate toward the free end of
one or the other of said magnetic members in
response to the energization of one or the other
of sald windings, means biasing said armature
to an intermediate position during the de-ener-
gization of both of said windings, a maniature
representation of a railway track switch, a mov-
able point cooperating with the said represen-
tation and means thereon to positively limit the
extent of travel of the movable point, means ad-
justably coupling the point to said armature and
cooperating with the representation of the track
switchh in a manner to represent a normal, re-
verse or intermediate position of the track switch
in accordance with the energization of said wind-
ings.

2. In a switch indicating means, two parallel
magnetic members joined at one end, a winding
on each of said magnetic members, an armature
cooperating with the joint ends of said magnetic
members in a manner to operate toward the
free end of one or the other of said magnetic
members in response to the energization of one
or the other of said windings, means biasing said
armature to an intermediate position during the
de-energization of both of said windings, a plu-
rality of miniature representations of railway
track switches, a movable point in each minia-~
ture representation of said track switches each
being adjustably coupled to said armature to
thereby represent a normal, reverse or interme-
diate position of a plurality of track switches in
accordance with the energization of said wind
ings.

6. In a railway track switch indicating means,
a supporting panel, two electro-magnets on said
panel having the cores thereof magnetically
joined at one end, an armature cooperating with
the joined ends of said cores in a manner to op-
erate toward the free end of either of said cores
by selected energization of said electro-magnets,
a representation of a first railway track on the
face of said panel having a second track diverg-
ing therefrom, a movable point at the junction
of sald first and second tracks, means for ad-
justably coupling said movable point to said ar-
mature and means for adjusting the operating
distance of said armature whereby to correlate
the movement of said movable point with the
representation of said tracks.

1. In a railway track switch indicating means,
a. supporting panel, and two electro-magnets on
sald panel having the cores thereof magnetical-
ly joined at one end, a neutral armature coop-
erating with the joined ends of said cores and
positioned so as to operate toward the free end
of either of said cores by selected energization of
one or other only of said electro-magnets, a rep-
resentation of a first railway track on the face
of sald panel having a second track diverging
therefrom, a movable point at the junction of
sald first and second tracks, means for coupling
sald movable point to said armature and means
for adjusting the operating distance of said ar-
mature whereby to correlate the movement of

sald movable point with the representation of
sald tracks.

JOSEPH ¥, MERKEL,
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