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UNITED STATES
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PATENT OFFICE

JAMES B. MILLER, OF WEBSTER GROVES, MISSOURI

~SWITCH THROWING DEVICE

Application filed February 5, 1930. Serial No. 427,914,

This invention pertaing to devices for op-
erating track switches electrically. It is in-
tended more particularly, for use in mines
and similar places, the application being such
that the operator of a train of cars can op-
erate the switch as his train approaches or
leaves the switching point.

One of the objects of this invention is to
provide a switch-throwing device which may
be operated simply by momentarily closing
an electrical circutt and which will operate
reliably to throw the switch as desired.

Another object is to provide such a device
which is easily manipulated but which is se-
curely locked in either position.

Another object is to provide improved lock-

ing means for such a device. :
Another object is to provide such a device

which will indicate at all times the position

i of the track switch and which will indicate

when the switch is not operating properly.

Further objects will appear from the fol-
lowing description taken In connection with
the accompanying drawings, in which:

Fig. 1 is a side view of a switch-throwing
device embodying this invention, showing its
application to a track switch.

Tig. 2 is a vertical longitudinal section of
the device shown in Fig. 1.

Fig. 8 is a partial section taken on line
3—3 of Fig. 2. .

Fig. 4 1s a detailed section taken about
on line 4—4 of Fig. 2; and

Fig. 5 is a diagram of the circuit connec-
tions, showing one method of operating the
device in accordance with this invention.

Referring to the drawings, 1 designates a
casing which is generally cylindrical in shape
and provides a housing for a pair of sole-
noids 2. The solenoids 2, are mounted in
axial alignment with one another in the cas-

ing. Mounted for sliding movement axially-

within the solenoids, 2, is a plunger 8. .The
plunger 3 is long enough so that when com-
pletely embedded in one of the solenoids, it
will span the gap between the two and reach
a short distance into the other solenoid. Ac-
cordingly, if either solenoid is excited by an
electric current, the plunger will be forcibly
drawn into that solenoid. Accordingly, the

plunger may be moved in one direction or
another according to which of the solenoids,
2, is excited. :

The casing 1 is provided with a lateral
offset 4, in which is pivoted on a shaft 5, s5
a switch operating arm 6. The arm 6 is
fixed to the arm 5 which passes through the
wall of the casing and has secured to. its
outer end a lever 7 pivoted at 8 to a link
9 which is connected to operate the switching 60
points 10. - As shown in Fig. 1, the device
may be mounted beside the track 11 on a
pair of extra long ties 12.

The plunger 3 has a transverse perfora-
tion 13 through which the arm 6 extends. 65
The lower end of the arm 6 beyond the plung-
er 3 1s provided on each side thereof, with
a rounded button 14. Each button 14 is en-
gaged by a toggle member comprising a pair
of telescoping hollow elements 15 and 16. 70
These elements are arranged to telescope one
within the other and a spring 17 is housed
within them so as to yieldingly resist tele-
scoping action. The other end of each tog-
gle member bears against the rounded end ¥
of an adjusting screw 18 which extends
through the wall of the casing 1 so as to be
adjustable from outside of said casing. By
means of the screws 18, the pressure ex-
erted by the toggle members can be adjusted.

Tt will be seen that the action of these tog-
gle members is to lock the arm 6 yieldingly
at either end of its stroke. In order to move
the arm 6, it is necessary to compress both
springs 17 until the end of the arm has
moved past the dead-center position, after
which these springs will operate to force the
arm to the end of its stroke. ‘

Pivoted at 19 on a bracket 20 removably g4
mounted in an opening 21 in the rear side
of the casing is a pair of bell crank levers
22, each having an arm 23 adapted for en-
gagement with an adjusting screw 24 under
pressure of a spring 25. Each of these bell 95
rank levers carries an electrical contact 26
insulated from the bell crank itself, but in
contact with a conductor 27 leading out of
the casing. By means of the bell cranks 22
adjustable by the screws 24, the contacts 26 100
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may be positioned so as to be engaged by
the arm 6 just before the latter reaches the
end of its stroke.

The conductors 27 may be connected, each
to one of a pair of signal lamps 28, mounted
in a suitable box which may be mounted on
the casing 1 as illustrated 1n Figure 1. By
means-of the contacts 26, the arm 6 oper-
ates to ground one or the other of the lamps
28 according to the position of said arm.
These lamps will be of different colorsso a
to indicate the position of the switch pomts

10. These lights 28 may be located at any-

point other than at the switch itself, so as
to render the same visible to the operator
in ample time before reaching the switch.

The circuit. arrangements are shown in
Fig. 5. In this figure, the track is shown at
11 and a trol liey wire at 29. Mounted near
the trolley wire on each side of the switching
point is an insulated section of trolley wire
30. The sections 30 may be spaced from the
switching point a sufficient distance to allow
the train operator to recognize the position
of the switch from the color of the signal
lamps 28 and to operate the switch, if nec-
essary, in time to permit his train to pass
thereover. The sections 30 are connected by
conductors 31 one to each-of the solenoids 2.
A conductor 32 runs from the trolley wire
29 to a point between the two solencids 2. A
condluctor 33 also runs from the trolley con-
nection to both of the lamps 28.

The cperation of the device is as follows:

A train 34 approaching a switching point,
thie operator observing the lamps 28 notes
by the color of the lamp lighted that the
switch is not set as he wants it. He, there-
fore, takes a metallic bar or rod 35 provided
with a suitable insulated handle and grounded
on the frams of the locomotive, and touches
this bar to the section 30 as he passes. This
operates to ground the conductor 31 and the
cou‘espondmo end of the appropriate sole-
noid 2. This solenoid attracts the plunger
3 which is drawn into the solenoid and there-
by swings the arm 6 on its pivot. During
the movement of the arm 6, the toggle mem-
bers- are telescoped so as to compress the
springs 17 until the dead-center position is
passed after which these springs assist in
forcing the arm to the end of its stroke.
This movement causes the lever 7 to shift
the link 9 so as to move the switching points
10 against the other rail 11.

As the arm 6 begins its stroke, the hell
crank 22 twrns on its pivot until the arm
23 engages the screw 24. At this point the
cireuit to the contact 26 is broken and the
corresponding lamp 28 isextinguished. J ust
as the arm 6 completes its stroke it makes
contact with the other contact 26 so- as to
light the other lamp 28.

In order to avoid the possibility of burn-
ing out the coils 2 by leaving them in the

electrical circuit too long, a coil 37 is con-
nected in series with the solenoid circuit.
The coil 37 is made of a conductor small
enough so that it will be destroyed before the
solenoids themselves suffer damage. Ac-
cordingly, if the parts should stick or if,
for any reuson, the current should be left on
the solenoids 2 for any length of time, the
coil 37 would be burned out thereby protect-
ing the solenoids.

Tt will be seen that this invention provides
a thoroughly reliable switch-throwing de-
vice. The arrangement whereby the arm 6
passes through the plunger 3 provides a posi-
tive engagement which can not be deranged.
Accordingly, the force of the solenoids is ap-
plied directly to the arm 6. The toggle mem-
bers act equally on both- sides of the arm
and at equal angles therewith. Accordingly,

the effort of these toggles is balanced -and -

there is no tendency tc force the arm to Jone
side or the other out of its normal Dath "The
tension of these toggle members can Le ad-
iusted so that an ex cact balance may be ob-
tained.
the toggle members serves to probect that
spring and thereby insure reliable operation.

The signal lights serve to indicate at ail
times the position of the switching points.

The contacts 26 may be adjusted by the screws -

24, which adjustment may be made from the
outside of the casing, so as to engage the arm

6, just before 1t reaches the end of its stroke.
Accordingly, if this arm should be prevented
for any reason from reaching the end of its
stroke the signal light would not be Lighted.
Therefore, in case of accident to the switch
or if for any reason the switching points ave
not moved into full engagement with the rail,
the light will not be lighted. This serves as
a warning to the train operator that all is
not right since under normal condition a
Light of one color or the other should be dis-
played. Having both lights ou‘t therefore.
constitutes a daﬂoer smnal which will wain
the operator to stOp and investigate.

While this device has been described as a
unitary combination, it will be understood,
that certain featuresorsub-combinations may
be used by themselves without the rest of the
combination and the use of such features or
combinations is contemplated by this inven-
tion and is within the scope of the appended
claims.

It is further obvious that various changes
may be made, within the scope of the ap-
pended claims, in the details of construction
without departing from the spirit of this in-
vention; itis to be under thOd, therefore, that
this invention is not Limited to the specific
details shown and/or described.

Having thus described the invention, what
is claimed is:

1. A track-switch throwing device, com-

prising, a-solenoid, a movable | plunger there-

The housing of the spring within
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for, a switch operating arm pivoted later-
ally of said plunger and in engagement there-
with, and balanced toggle means for locking
said arm. v

2. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm pivoted later-
ally of said plunger and in engagement there-
with, and a pair of balanced yielding toggle
members adapted to lock said arm.

3. A track-switch throwing device, com-
prising, a solenoid, a movable plunger having
a perforation, a switch operating arm piv-
oted laterally of said plunger and passing
thru said perforation, and means for locking
said arm.

4. A track-switch throwing device, com-
prising, a solenoid, a movable plunger hav-
ing a perforation, a switch operation arm piv-
oted laterally of said plunger and passing
thru said perforation, and balanced toggle
means for locking said arm.

5. A track-switch throwing device, com-
prising, a solenoid, a movable plunger hav-
ing a perforation, a switch operating arm
pivoted laterally of said plunger and passing
thru said perforation, a pair of balanced
yielding toggle members adapted to lock said
arm.

6. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm pivoted laterally

of said plunger and in engagement therewith, .

and a signal contact positioned to be engaged
by said arm.

7. A track-switch throwing device, com-
prising,a solenoid, a movable plunger there-
for, a switch operating arm pivoted laterally
of said plunger and in engagement there-
with, and an adjustable signal contact posi-
tioned to be engaged by said arm.

8. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm pivoted lateral-
ly of said plunger and in engagement there-
with, and adjustable signal contacts posi-
tioned to be engaged by said arm at opposite
ends of its travel.

9. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm pivoted lateral-
ly of said plunger, a signal contact positioned
to be engaged by said arm, and means for
locking said arm at the end of its travel.

10. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm pivoted lateral-
Iy of said plunger and in engagement there-
with, adjustable signal contacts positioned

* to be engaged by said arm at opposite ends

of its travel, and means for locking said arm:
at opposite ends of its travel.

11. A track-switch throwing device, com-
prising, a casing, a solenoid therein, a mov-
able plunger for said solenoid a switch op-

3

erating arm pivoted laterally of said plunger
and engageable therewith to be operated
thereby, a signal contact positioned to be
engaged by said arm, and means for adjust-
ing said contact from the outside of said cas-
ing.
12. A track-switch throwing device, com-
rising, a casing, a solenoid therein, a mova-
Ele plunger for said solenoid, a switch op-
erating arm pivoted laterally of said plung-
er and engageable therewith to be operated
thereby, a signal contact positioned to be en-
gaged by said arm, means for adjusting said
contact from the outside of said casing, and
a signal light connected with said contact.
13. In a device of the character described,
having a solenoid and an operating arm actu-

- ated thereby, and a pair of toggle members

for locking said arm, each comprising a pair
of telescoping thrust elements having a
spring therebetween, said members engaging
said arm in balanced relation. A

14. In a device of the character described,
having a solenoid, and an operating arm actu-
ated thereby, and a pair of toggle members
for locking said arm, each comprising a pair
of telescoping thrust elements having a
spring  between said elements and housed
within one of them, said members engaging
said arm in balanced relation.

15. A track-switch throwing device, com-
prising, a solenoid, a movable plunger there-
for, a switch operating arm, pivoted lateral-
ly of said plunger and in engagement there-
with, balanced toggle means for locking said
arm, and a destructible conductor in the cir-
cuit of said solenoid. '

16. A track-switch throwing device, com-
prising, a casing, a solenoid therein, a. mov-
able plunger for said solenoid, a switch oper-
ating arm pivoted in said casing laterally of
said plunger and movably engageable there-
with, means for operatively connecting said
arm outside of said casing with a track-
switeh, and balanced means adapted to yield-
ingly lock said arm at opposite ends of its
travel.

17. A track-switch throwing device, com-
prising, a casing, a solenoid therein, a per-
forated movable plunger for said solenoid, a
switch operating arm pivoted in said casing
laterally of said plunger and movably en-
gaged in the perforation thereof, means for
operatively connecting said arm outside of
said casing with a track-switch, and balanced
means adapted to yieldingly lock said arm at
opposite ends of its travel.

18. A track-switch throwing device, com-
prising, a casing, a solenocid therein, a mov-
able plunger for said solenoid, a switch oper-
ating arm pivoted in said casing laterally of
said plunger and movably engageable there-
with, means for operatively connecting said
arm outside of said casing with a track-
switch, balanced means adapted to yieldingly
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lock: said arm at opposite ends of its travel,
and: means: for adjusting the balance of said
last: means.

19. A track-switch throwing device, com-
prising, a casing, a solenoid therein, a mov-
able plunger for said solenoid, a switch oper-
ating arm pivoted in said casing laterally of
said plunger and movably engageable there-
with, means for operatively connecting said
arm- outside of said casing with a track-
switch, and signal contacts engageable with
sald:arm at opposite ends of its travel.

20. A track-switch throwing device, com-
prising, a casing, a solenoid therein, a mov-
able plunger for said:solenoid, a switch oper-
ating arm pivoted in said casing laterally of
said plunger and movably engageable there-
with, means for operatively connecting said
arm outside of said casing with a track-
switch, signal contacts engageable with said
arm at opposite ends of its travel, and meauns
for adjusting said contacts.

21. A track-switch- throwing device, com-
prising, a solenoid, a movable plunger having
a perforation, a switch operating arm pivoted
laterally of said plunger and passing through
said perforation, and balanced locking means
engaging said arm beyond said plunger.

22. A track-switch throwing device, com-
prising, a solenoid, a movable plunger having
a- perforation, a switch operating arm piv-
oted laterally of said plunger and projecting
through said perforation, and a pair of yield-
ing toggle members engaging the projecting
end-of said arm to lock the same.

23. A track-switch throwing device, com-
prising, a solenoid, a movable plunger hav-
ing a perforation, a switch operating arm piv-
oted laterally of said plunger and projecting
through said perforation, a pair of yield-
ing toggle members engaging the projecting
end of said arm to lock the same, and adjust-
able pivots for said toggle members.

In testimony whereof I aflix my signature
this 26th day of October, 1929..

JAMES B. MILLER.



