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(54) Title: RAIL SWITCH LOCK FOR POINTS TONGUES
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(57) Abstract: The invention relates to a rail switch lock for points tongues (2, 3). The inventive lock comprises at least one locking
component (6, 7) for fixing to arigid rail (4, 5), at least one tongue attachment (8, 9) for fixing to a points tongue (2, 3) and a slide rod
(10). The regulating distance of the slide rod (10) is greater than the tongue span (Z) of the points tongue (2, 3) and the points tongue
(2, 3) is locked on the rigid rail (4, 5) in one final position thereof. At least one bearing roller (17, 18) is provided on the Jocking
component. The slide rod (10) can be moved in relation to the locking component (6, 7) by means of the bearing roller (17, 18) for
adjusting the points tongue (2, 3). The aim of the invention is to provide a rail switch lock that requires only little and esseatially
w={ constant actuating powers and can be attended and lubricated in a moce simple manner. According to the invention, a bell-crank
< lever (19, 20) that rolls on or along the bearing roller (17, 18) and is articulated to the slide rod (10) and the tongue attachment (8, 9)

is provided. Said bell-crank lever (19, 20) engages with the bearing roller (17, 18) in such a way that said bell-crank lever (19, 20)
€\ pivots around the point of articulation on the tongue attachment (8, 9) with the free end thereof when the slide rod (10) is adjusted
and the points tongue (2, 3) is in the locked state for locking and adjusting the points tongue (2, 3).

133

Q (57) Zusammenfassung: Die Erfindung betrifft einen Weichenverschluss filr Weichenzungen (2, 3), mit wenigstens einem Ver-
wes schlussstiick (6, 7) zur Befestigung an einer Backenschiene (4, 5), mit wenigstens einem Kloben (8, 9) zur Befestigung ap einer
& Weichenzunge (2, 3) und mit einer Schieberstange (10), wobei der Steliweg der Schieberstange (10) grdsser ist als der Zungenauf-

o schlag (Z) der Weichenzmge (2, 3) und die Weichenzunge (2, 3) in ihrer einen Endlage an der Backenschiene (4, 5) verriegelt ist,

=

wobei am Verschlussstiick wenigstens eine Lagerrolle (17, 18) vorgeseben ist und wobei die

[Fortsetzung auf der nachsten Seite]
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ABSTRACT

This invention relates to a switch lock for switch tongues (2, 3) having at least one
locking piece (6, 7) for attaching to a stock rail (4, 5), having at least one switch
tongue attachment (8, 9) for attaching to a switch tongue (2, 3) and having a slide rod
(10), wherein the adjustment distance of the slide rod (10) is greater than the switch
tongue impact (Z) of the switch tongues (2, 3), and in its end position, the switch
tongue (2, 3) is locked on the stock rail (4, 5), wherein at least one bearing roller (17,
18) is provided on the locking piece, and wherein the slide rod (10) can be moved
relative to the locking piece (6, 7) by means of the bearing rollers (17, 18) to adjust the
switch tongue (2, 3).

In order to make a switch lock available wherein only minor actuating forces which
are essentially constant are necessary and wherein the maintenance and lubrication
costs are minimized, it is provided according to this invention that an angle lever (19,
20) be provided, said angle lever being connected to both the slide rod (10) and the
switch tongue attachment (8, 9) and rolling on the bearing roller (17, 18), and the an-
gle lever (19, 20) work together with the bearing roller (17, 18) for locking and/or ad-
justing the switch tongue (2, 3), so that the angle lever (19, 20) pivots with its free end
about the articulation point on the switch tongue attachment (8, 9) in adjustment of the
slide rod (10) in the locked state of the switch tongue (2, 3).
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SWITCH LOCKS FOR SWITCH TONGUES

This invention relates to a switch lock according to the features described in the
preamble of claim 1.

Various types of switch locks are already known from practice, such as hook
locks, clamp locks, inside locks and latch locks. A common factor in all types of
switch locks is the fact that they operate the switch tongues in changeover
operation. The switch lock here ensures that the switch tongues are held in their
final positions, namely with the closed switch Atongue held so that a wheel flange
cannot enter between the stock rail and the closed switch tongue, and the open
switch tongue held so that the distance between the stock rail and the open switch
tongue guarantees that the wheel flange can run through it without being
hindered. Additional requirements and properties of the switch lock usually
include the fact that the switch lock

— includes a lock to prevent a gap between the stock rail and the switch
tongue;

—  holds the switch tongue and stock rail on the lower flange of the rail even
when the track gauge widens, so that the defined switch tongue gap is not

exceeded;

—  permits longitudinal expansion of the switch tongue up to + 25 mm without
any negative effect on secure locking;

—  can be used for electrically controlled switches as well as manual and trail-
able switches;

—  can be driven on at speeds up to 40 km/h;
—  can also be used together with a non-drivable switch operating mechanism;
—  can be used as a center lock for long switch tongues in high-speed switches;

— fits all the usual Vignol rail profiles;
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—  will function even in a dirty environment, snow drifts and ice, and
— can be installed between two railroad ties or in a hollow railroad tie.

The latch lock is one type of switch lock that is often used in practice. The latch
lock consists of a slide rod, a connecting strap, two locking latches, two switch
tongue attachments and two locking pieces. The locking latches are installed in
the switch tongue attachments which are fastened to the switch tongues. The
locking pieces clamped onto the stock rails serve as a support for the slide rod.
This construction allows migration of the switch tongue in the case of a thermally
induced length change of + 25 mm. The lateral guidance of the slide rod is taken
over by the switch tongue attachment. The locking latch is mounted with an ec-
centric bolt which allows for play in the switch tongue to be adjusted. The im-
pacts caused by high forces acting on the latch axis are absorbed in a built-in
elastic bushing. The slide rod has two slide rod parts which are electrically insu-
lated in the middle, so that no short-circuit is caused with a built-in track direct
current circuit. The drive rod usually acts in the middle, but a lateral action is
also possible.

The following applies with regard to the mode of functioning for switch
changeover of the lock. The locking latch, connected indirectly to the switch
tongue by means of the switch tongue attachment, passes beneath the lower
flange of the rail and thus establishes the mechanical frictional connection. In a
locked position, the locking latch snaps directly onto the locking piece and is se-
cured in its position fixedly by the slide rod. The switches are switched due to the
movement of the slide rod. The open switch tongue begins to move first. After
traveling the unlocking distance, the latch is pulled downward, thereby initiating
the unlocking of the closed switch tongue. After being completely unlocked, both
switch tongues simultaneously follow the movement of the slide rod until the
previously open switch tongue is closed. When the slide rod is pulled further, the
latch is raised into its locked position. The switch tongue, which is now open,
moves further until the changeover operation is concluded and it is secured in
this position. ‘

The wheel flange exerts a force on the open switch tongue when driving over the
switch. If the construction of the switch operating mechanism allows, the slide
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rod is moved and the closed switch tongue is unlocked before following the
movement of the slide rod. In this way, the switches can be driven on at speeds
of up to 40 km/h without any damage from the wrong side.

It is disadvantageous in all the known types of switch locks that relatively high
actuating forces are necessary for control operations. Control operations may re-
sult in actuating force peaks which can even result in damage to the switch lock.
In addition, the known types of switch locks are often very susceptible to longi-
tudinal movements of the switches. Another disadvantage is that the known types
of switch locks have very high service and maintenance requirements. Since the
individual parts of the switch lock which are movable relative to one another can
be displaced onto one another, constant high lubrication is necessary to permit
displaceability with even low actuating forces. Finally, the known types of switch
locks offer very little possibility of adjustment to permit adaptation to certain in-
stallation situations.

The object of the present invention is to make available a switch lock of the type
defined in the preamble, wherein only low actuating forces, which are also es-
sentially constant, are required, and wherein the maintenance and lubrication
expenses are minimized.

The object defined above is achieved with a switch lock of the type defined in the
preamble according to this invention with the characterizing features of Claim 1.
The design according to this invention differs greatly from the types of switch
locks known in practice. Use of at least one bearing roller and direct or indirect
rolling of the slide rod on the bearing roller leads at least essentially to only roll-
ing friction occurring between the parts of the switch lock that can move relative
to one another. Thus, in contrast with the state of the art, there is no sliding fric-
tion. As a result, the actuating forces required for control operations are not only
relatively low but are also comparatively constant, so that the force peaks which
occur in the prior art cannot occur here. In addition, the service and maintenance
expense is very low due to the special design having the slide rod rolling directly
or indirectly on the bearing roller. Constant lubrication over a large area is not
necessary.
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Although the design according to this invention can be implemented only in the
area of a locking piece in the case of a switch lock, it is especially preferred for
the invention to be implemented on both locking pieces of the switch lock. Ac-
cordingly, the following discussion with regard to the first or one locking piece
should be understood to always also apply to the second or other locking piece,
even if this is not mentioned specifically.

It is essentially possible to implement the special type of adjustment of the switch
lock with a reduced switch tongue impact in comparison with the adjustment
path of the slide rod by means of various movement possibilities and means or
devices. In the embodiment according to this invention, the use of an angle lever
for locking and/or adjusting the switch tongue which rolls on the bearing roller is
preferred. To do so, the angle lever is connected in an articulated manner to both
the slide rod and the switch tongue attachment. Indirect rolling of the slide rod on
the bearing roller occurs by means of the angle lever which works directly with
the bearing roller. Due to the articulated connection of the angle lever to the slide
rod and to the switch tongue attachment, the switch lock according to this inven-
tion runs very smoothly and does not have any parts that slide against one an-
other, except for the hinge switches of the angle lever and the bearing of the
bearing roller. The angle lever is designed and connected in such a way that in
adjustment of the slide rod, it pivots about the articulation point on the switch
tongue attachment with its free end during locking or in the locked state of the
switch tongue.

In this context, it is a special advantage that the angle lever has a first running
surface of the rail facing downward on its free end, rolling on the bearing roller
during locking. It is self-evident that unlocking proceeds in the same manner as
locking, except in the opposite direction. Accordingly, the following discussion
pertaining to locking also applies accordingly to the unlocking operation, al-
though this may not be stated specifically in each case.

However, the angle lever is responsible not only for locking the switch tongue
but also for controlling the actuating movement. Therefore, this provides specifi-
cally for the angle lever to run on the bearing roller with a second bearing surface
which is provided on the angle lever during the adjustment of the switch tongue.
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As a result, the angle lever thus has two bearing surfaces which control the entire
movement process for locking and controlling the switch tongue.

To have a direct and continuous transition from locking to controlling, the first
and second bearing surfaces change over directly one into the other. It is pro-
vided here that the two bearing surfaces are oriented at an angle of approximately
90° to one another in the area of transition.

In an especially preferred embodiment of the present invention, the second bear-
ing surface, which controls the adjusting movement, is at an inclination. The sec-
ond bearing surface is inclined, starting from the transition, so that the switch |
tongue is raised during the adjustment. This guarantees that the front slide plates
of the switch or similar supports for the switch tongue need no longer be lubri-
cated.

However, not only the individual movements during adjusting and locking can be
controlled by the angle lever, but suitable limit stops may also be provided on the
angle lever to limit the respective movement in adjusting and locking.
Specifically, this invention provides for the fact that the bearing roller strikes in
the leg area of the angle lever upon reaching the open end position of the switch
tongue. This is especially important in manual operation of the switch lock; when
motor driven, the stroke is usually determined by the drive. In addition, a
projection is provided on the free end of the angle lever in the area of the end of
the first bearing surface to act as a stop on reaching the maximum locking
position.

To further minimize service and maintenance costs, pin joints with self-lubricat-
ing bushings are provided for the articulated connection of the angle lever to the
switch tongue attachment and/or the slide rod. The bearing roller may also be
mounted accordingly on the wear part by means of a self-lubricating bushing.
The self-lubricating bushings make any personnel involvement in conjunction
with lubrication unnecessary.

In another especially preferred embodiment of the present invention, the width of
the bearing roller is preferably several times greater than the thickness of the an-
gle lever. This makes a relative movement between the stock rail and the switch
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tongue and thus the angle lever on the bearing roller readily possible over a pre-
determined range in the longitudinal direction of the track without any negative
effect on the function of the switch lock.

In addition, it is also provided according to this invention that an adjusting device
is assigned to the bearing roller, permitting an adjustment of the bearing roller in
height and/or at a distance from the stock rail. The switch lock according to this
invention can be readily adapted to a wide variety of installation situations by
means of this adjusting device. Specifically, the adjusting device has a bearing
fork on which the bearing roller is mounted. A mechanically secure type of ad-
justment which is easy to implement is guaranteed by means of spacer plates
which are inserted or removed as needed in the area of the bearing fork.

As is customary in the prior art, a switch tongue impact of at least 150 mm with a
control path of the slide rod of at least 200 mm can also be achieved by using the
angle lever with the switch lock according to this invention. In addition, the slide
rod can also be easily designed in such a way as to yield electric insulation be-
tween the stock rails.

Embodiments of the present invention are described below on the basis of the
drawings, which show:

Figure 1:  a view of a switch lock according to this invention in the installed
position;

Figure 2:  atop view of the switch lock from Figure 1;

Figure 3:  an enlarged view of the left portion-of the switch lock from Figure
I;

Figure 4:  an enlarged view of the right portion of the switch lock from Figure
1 according to this invention;

Figure 5:  an enlarged view of the left portion of the switch lock from Figure
2, and ‘
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Figure 6:  an enlarged view of the right portion of the switch lock from Figure
2.

Figures 1 and 2 show an overall view of a switch lock 1 according to this inven-
tion. This switch lock 1 operates a first and a second switch tongue 2, 3 between
a first and a second stock rail 4, 5 in the changeover operation. The switch lock 1
has a first and a second locking piece 6, 7, each being attached to the first or sec-
ond stock rail 4, 5. In addition, the switch lock 1 has a first and a second switch
tongue attachment 8, 9, each serving for attachment to the first or second switch
tongue 2, 3. In addition, the switch lock 1 is provided with a slide rod 10. The
slide rod 10 is designed in several parts and has a middle part 11 and two outer
slide rod parts 12, 13. Working sections 14, 15, 16 are provided on the middle
part 11 as well as on the outer slide rod parts 12, 13 for connection to a drive (not
shown).

As is customary with switch lock in general, the adjustment path of the slide rod
10 with the switch lock 1 according to this invention is also greater than the
switch tongue impact Z of the switch tongues 2, 3.

The first switch tongue 2 shown in the left portion of Figures 1 and 2 is in its
open end position, while the second switch tongue 3 shown in the right portion of
Figures 1 and 2 is in its closed or locked end position, i.e., it is locked on the sec-
ond stock rail 5.

It is essential that at least one bearing roller 17, 18 is provided on each of the
locking pieces 6, 7 and that the slide rod 10 can move relative to the locking
pieces 6, 7 by means of the respective bearing rollers 17, 18 for adjustment of the
switch tongues 2, 3. However, the slide rod 10 does not roll directly on the bear-
ing rollers 17, 18, but instead it rolls only indirectly. Therefore, an angle lever 19,
20 provided on each of the locking pieces 6, 7 serves to lock and adjust the re-

-spective switch tongue 2, 3 and works together with the respective bearing roller

17, 18. Each of the angle levers 19, 20 therefore rolls on the respective bearing
roller 17, 18. In addition, each of the angle levers 19, 20 is connected in an ar-
ticulated manner to both the slide rod 10 and the respective switch tongue at-
tachment 8, 9. Specifically, the first angle lever 19 is connected to the outer slide
rod part 12 and the first switch tongue attachment 8, namely with its angle leg 21.
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The second angle lever 20 is connected to the second switch tongue attachment 9
and to the outer slide rod part 13, likewise by means of angle leg 21. A free angle
leg 22 is bent away from angle leg 21, with the two angle levers 19, 20 being ar-
ranged relative to one another so that the free angle legs 22 point toward each
other. The articulated connection of the two angle levers 19, 20 is such that the
angle leg 21 is connected to the slide rod 10 on its free outer end. The other ar-
ticulation point of the respective angle lever is located at the bend in the angle
lever, i.e., in the crown area or at the transition from one angle leg 21 to the other
angle leg 22. Moreover, in the present case it is such that angle leg 21 is shorter
than angle leg 22.

The articulated connection and the design of the two angle levers 19, 20 are such
that the angle levers 19, 20 pivot about the connection point on the respective
switch tongue attachment in adjustment of the slide rod 10 with its respective
free end, i.e., with the free angle leg 22 during the locking of the respective
switch tongue. To be able to execute the desired movement in locking or during
the locked state, on the end of the free angle leg 22 each of the angle levers 19,
20 has a first running surface 23 facing downward and rolling on the respective
bearing roller 17, 18 during the locking. In addition, the free angle leg 22 has a
second running surface 24 on its lower side which rolls on the respective bearing
roller 17, 18 during adjustment of the respective switch tongue 2, 3 in adjustment
of the slide rod 10. The two running surfaces 23, 24 are thus control surfaces by
means of which the movements during the adjustment and locking operations are
controlled.

As shown especially in Figures 3 and 4, the first and second running surfaces 23,
24 develop directly one into the other and are oriented approximately at right an-
gles to one another in the area of the transition 25. This does not show that the
second running surface 24 may be arranged at an inclination, starting from the
transition 25, such that the respective switch tongue 2, 3 is raised during the ad-
justment. As shown especially in Figure 3, on reaching the open end position of
the switch tongue 2, 3, the respective bearing roller strikes the angle leg 21 of the
angle lever 19, 20, so that the angle leg 21 functions as a stop to limit the control
path during the adjustment. In addition, a projection 26 pointing in the direction
of the respective bearing roller 17, 18 in the locked position is provided on the
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free end of the angle leg 22, serving as a stop upon reaching the maximum
locked position.

Pin joints 27, 28 with self-lubricating bushings are provided on each switch
tongue attachment 8, 9 and on the slide rod 10 for hinge connection of the re-
spective angle lever 19, 20. The two bearing rollers 17, 18 are also mounted on
the locking parts 6, 7 by means of self-lubricating bushings.

As shown especially in Figure 6, the width B of the respective bearing roller 17,
18 is several times larger than the thickness d of the respective angle lever 19, 20,
so that movement of the respective switch tongue relative to the respective stock
rail and thus the respective angle lever 19, 20 along the width of the respective
bearing roller 17, 18 is readily possible.

It can be seen especially from Figures 3 through 6 that each of the bearing rollers
17, 18 has an adjustment device 29 for adjusting the respective bearing roller 17,
18 in height and/or at a distance from the respective stock rail 4, 5. The adjusting
device 29 has a bearing fork 31 connected by screw connections 30 to the re-
spective locking piece 6, 7, with the respective bearing roller 17, 18 mounted on
this bearing fork. Spacer plates 32 for adjusting the space and space plates 33 for
adjusting the height are arranged between the respective locking piece 6, 7 and
the bearing fork 31.

Assembly of the switch lock 1 according to this invention is readily possible in
the area of switches. First the locking pieces 6, 7, each of which has a box-
shaped design, are attached to the respective stock rail 4, 5. Each of the locking
pieces 6, 7 therefore has a projection 34 with a receiving groove for the base of
the stock rail. Corresponding bracing means 35 for bracing on the respective
stock rail 4, 5 are provided on the opposite side. Since the slide rod 10 is de-
signed in multiple parts, each locking piece 6, 7 can be assembled separately.
Then the respective switch tongue attachments 8, 9 are attached to the switch
tongues 2, 3 and bolted by appropriate screw means 36. Then the slide rod 10 is
optionally assembled. Next, fine adjustment is performed by means of the ad-
justing device 29, i.e., by means of the spacer plates 32. Finally, the connection is
accomplished by one or more of the working sections 14, 15, 16 on a drive.




10

15

20

25

-10-

Then, if a force is applied by the drive to the slide rod 10, the adjusting motion
takes place as follows, starting from the locked position illustrated in Figure 4.

Due to the movement of the slide rod 10 to the left, the angle lever 21 pivots
clockwise and the pin joint 27 also moves to the left. The free angle leg 22 pivots
upward about the pin joint 28 along the first running surface 23 until reaching the
transition 25. Up to this point, switch tongue 3 still has not moved away from the
stock rail 5, while switch tongue 2 has already moved in the direction of the
stock rail 4. Further movement of the slide rod 10 to the left results in the second
running surface 24 rolling on the bearing roller 18. Lifting of switch tongue 3
may be provided if the second running surface 24 is inclined accordingly. The
movement along the second running surface 24 takes place until the bearing
roller 18 strikes the angle leg 21 on the inside. Then the open end position of
switch tongue 3 is reached, as shown for switch tongue 3 in Figure 3. Switch
tongue 2, however, is in the locked position.

Switch tongue 3 is reset in the opposite direction, with an at least essentially
horizontal movement again taking place along the second running surface 24 un-
til the bearing roller 18 moves over to the first bearing surface 23. In this state,
switch tongue 3 is in contact with the stock rail 5. Then, the locking operation
takes place, with the bearing roller 18 rolling on the first running surface 23 until
the projection 26 strikes the bearing roller 18 as a stop. No further movement is
possible.

Moreover, it is self-evident that the movement described in detail for the second
locking piece 7 takes place accordingly on the first locking piece 6 with a corre-
sponding movement of the slide rod 10, although this is not mentioned in detail.
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CLAIMS

A switch lock for switch tongues (2, 3) having at least one locking piece
(6, 7) for attaching to a stock rail (4, 5), having at least one switch tongue
attachment (8, 9) for attaching to a switch tongue (2, 3) and having a slide
rod (10), wherein the adjustment distance of the slide rod (10) is greater
than the switch tongue impact (Z) of the switch tongues (2, 3), and the
switch tongue (2, 3) in its end position is locked on the stock rail (4, 5),
whereby at least one bearing roller (17, 18) is provided on the locking
piece, and the slide rod (10) can be moved relative to the locking piece (6,
7) by means of the bearing rollers (17, 18) to adjust the switch tongue (2,
3), characterized in that an angle lever (19, 20) is provided, being con-
nected to the slide rod (10) as well as to the switch tongue attachment (8,
9) and rolling on the bearing roller (17, 18), and the angle lever (19, 20)
works together with the bearing roller (17, 18) to lock and/or to adjust the
switch tongue (2, 3) so that the angle lever (19, 20) pivots with its free end
about the articulation point on the switch tongue attachment (8, 9) in
adjusting the slide rod (10) in the locked state of the switch tongue (2, 3).

Switch lock according to Claim 1, characterized in that the angle lever
(19, 20) has a first running surface (23) on its free end which rolls on the
bearing roller (17, 18) while in the locked state.

Switch lock according to Claim 1 or 2, characterized in that in the adjust-
ment of the slide rod (10), the angle lever (19, 20) rolls on the bearing
roller (17, 18) during the adjustment of the switch tongue (2, 3) with a
second running surface (24) which is provided on the angle lever (19, 20).

Switch lock according to one of the preceding claims, characterized in that
the first and the second running surfaces (23, 24) preferably change di-
rectly over into one another, and the first and second running surfaces (23,
24) are preferably arranged at an angle of approximately 90° to one an-
other in the area of the first transition (25).

Switch lock according to one of the preceding claims, characterized in that
the second running surface (24) is inclined at an angle, starting from the
transition (25), so that the switch tongue (2, 3) is raised during adjustment.
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10.

11.

12.

Switch lock according to one of the preceding claims, characterized in that
upon reaching the open end position of the switch tongue (2, 3), the bear-
ing roller (17, 18) strikes the leg area of the angle lever (19, 20).

Switch lock according to one of the preceding claims, characterized in that
a projection (26) is provided on the free end of the angle lever (19, 20) on
the end of the first running surface (23), and it functions as a stop upon
reaching the locked end position.

Switch lock according to one of the preceding claims, characterized in that
pin joints (27) having self-lubricating bushings are provided on the switch
tongue attachment (8, 9) and/or on the slide rod (10) for the articulated
connection of the angle lever (19, 20).

Switch lock according to one of the preceding claims, characterized in that
the bearing roller (17, 18) is mounted on a self-lubricating bushing on the
locking part (6, 7). '

Switch lock according to one of the preceding claims, characterized in that
the width (B) of the bearing roller (17, 18) is preferably several times
greater than the thickness (d) of the angle lever (19, 20).

Switch lock according to one of the preceding claims, characterized in that
the bearing roller (17, 18) is provided with an adjustment device (29) for
adjusting the bearing roller (17, 18) in height and/or in distance from the
stock rail (4, 5); the adjusting device (29) preferably has a bearing fork
(31) on which the bearing roller (17, 18) is mounted, and the bearing fork
(31) is preferably adjustable by means of spacer plates (32, 33).

Switch lock according to one of the preceding claims, characterized in that
the switch tongue impact (Z) amounts to at least 150 mm, preferably ap-
proximately 160 mm, and the adjustment distance of the slide rod (10)
amounts to at least 200 mm, preferably approximately 220 mm.
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