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(57)  An actuating and locking device for a railroad
switch device, including:

two lock boxes (2);

a stretcher bar (1);

two connecting rods (5), driven by the stretcher bar (1)
and attached to respective tongues (9) of the switch de-
vice, said connecting rods (5) being arranged such that

Actuating and locking device for a railroad switch device

they can pivot in a vertical plane, wherein each of said
connecting rods (5) is configured to be attached to the
corresponding tongue (9) through a sliding attachment
(7,8) configured to allow the tongue (9) to slide in a lon-
gitudinal direction of the tongue, and wherein the device
additionally comprises two articulated detecting rods
(12,13), each of said detecting rods being coupled to a
lug (7) of the sliding attachment (7,8).
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Description

Technical Field of the Invention

[0001] Theinventionis comprised in the technical field
of actuating and locking systems and devices for switch
devicees of railway turnouts. The invention can be espe-
cially advantageous in high performance turnouts, such
as high speed turnouts, the great length of tongues of
which makes it necessary to be able to absorb the ex-
pansions and shrinkages thereof without blocking the
switch setting system.

Background of the Invention

[0002] In turnout there are mobile elements, such as
switch devicees, which allow giving passage to the rail
traffic alternatively on one forked track or another. For
the purpose of assuring the final position of the mobile
elements and preventing possible accidents due to de-
railing, there are mechanical systems which allow trans-
mitting the movement from the manual lever box or elec-
tric switch motor, and which further allow securely fixing
the final position of said mobile elements. In said mobile
elements it is necessary to fix the coupling position of
one ofthem (coupled tongue) and the decoupling position
of the other one with sufficient space or clearance (de-
coupled tongue), for the purpose of assuring the safe
passage of rail traffic.

[0003] It is therefore necessary at the passage of the
mentioned traffic for the coupled element to remain firmly
tightened againstits stock rail and the decoupled element
to remain open enough so that the railway wheel flanges
do not hit against it, causing damages or an inopportune
movement thereof.

[0004] The device in charge of performing the task of
transmitting the movement of the switch setting system
to the tongues and assuring their final position once the
setting thereof has been performed is called the lock.
The lock is typically moved by the switch motor or manual
lever box through an operating rod, which transmits a
linear force from the motor to a stretcher bar of the lock.
On the other hand, between the setting motor and the
tongues there are usually two detecting rods which serve
to detect if the tongues have correctly and securely
reached their final position when the operation has been
already performed.

[0005] Different types of locks are known in the field
of railroads and they are discussed below (those systems
which are integrated in the setting motor, and which are
therefore not external thereto are not described herein).

- Onone hand, the so-called "clamp Jocks". In these
locking devices, the movement of the lever box or
setting motor is transmitted through the operating
rod to a stretcher bar transverse to the axis of the
turnout in its main track (a turnout has two tracks: a
main or through track, which is usually straight and
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on which trains travel at a higher speed, and a sec-
ondary or branch track which diverts from the previ-
ous one, with a lower traveling speed) which, by
means of slots made in said stretcher bar, moves
two connecting rods articulated directly or by means
of attachment lugs to the tongues of the turnout. Said
connecting rods slide inside respective fixed ele-
ments usually referred to as lock boxes and which
are attached to the stock rails. When the movement
of the connecting rod towards the outside of its re-
spective box ends, the slot of the stretcher bar locks
the connecting rod in the lock box, and the tongue
is firmly tightened against the stock rail. On the op-
posite side of the switch device, the open tongue has
been moved towards the central axis of the turnout,
driven by the connecting rod, in turn moved towards
the central axis of the turnout by the slot of the
stretcher bar. By means of a suitable combination of
distance between the slots of the stretcher bar, the
width of said slots and the hub of the bar, different
degrees of opening of the tongue and locking safety
can be achieved.

[0006] In a traditional clamp lock, the connecting rod
rotates in the horizontal plane. The longitudinal move-
ments of the tongues due to the expansions and shrink-
ages of a thermal origin are absorbed by means of
grooved attachment lugs for attaching the connecting rod
to the tongue, such that the articulation of the connecting
rod with the lug is sliding and allows the longitudinal
movement of the tongue without blocking the working of
the lock.

[0007] The clamp lock is a well known element in the
field of railroads due to its simply working and simple
manufacture, but it does have some drawbacks:

- Since the rotation or pivoting of the connecting rod
is in the horizontal plane, both the stems of the con-
necting rods and the stretcher bar are in the same
horizontal plane, and both must slide through the
grooves of the lock boxes. As aresult, the lock boxes
must have of a considerable width in practice, in
many cases about 140 mm. Said width, combined
with the need to have enough space for the operating
rod, the detecting rods and additional space for being
able to introduce tools for the assembly and disas-
sembly of the elements of the lock, have the conse-
quence that the horizontal space necessary for being
able to assemble the clamp lock and the associated
devices is considerable. The locks can be assem-
bled between two normal sleepers of the switch de-
vice, although the latest tendency is to assemble the
locks and their associated elements inside what is
referred to as "hollow sleepers", which allow the me-
chanical tamping of the area in which the lock is as-
sembled without having to disassemble it. The ideal
configuration of the hollow sleeper is for it to have
the same outer dimensions as a sleeper of the turn-
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out, for the purpose of facilitating the mechanical
tamping operations of said area of the turnout, and
for the purpose of not causing variations of the ver-
tical elasticity of the turnout, which may cause un-
wanted dynamic effects during the passage of rail
traffic. With the current state of the art of clamp locks,
this objective is difficult to achieve, the hollow sleep-
ers intended for housing the clamp lock generally
having a greater width than the normal sleepers of
the turnout, causing the aforementioned drawbacks.
In the conventional clamp lock, in the maintenance
operations the control of the clearance between the
tongue and the stock rail is usually performed by
means of manual grinding or built-up welding of the
end of the connecting rod or of the area of the box
of the lock in which the end of the connecting rod is
coupled with the box. Since the adjustment operation
is manual-type labor, it does not assure optimal re-
sults for the adjustment of the lock, especially if they
are performed on the spot. On the other hand, this
adjustment system tends to produce clearance after
a certain service time, therefore being a system with
enormous maintenance needs.

On the other hand, the so-called "vertical latch locks"
are known. The working principle of these locks is
similar to that of the clamp lock. The connecting rods
are replaced with respective latches which have the
same function, but they move in a vertical plane, driv-
en by a stretcher bar transverse to the main track of
the turnout, located in said vertical plane. The so-
called "lock boxes" (or "fixed lock elements") have
respective vertical openings or grooves so that both
the corresponding latch and the stretcher bar can
slide in said grooves, In order to absorb the longitu-
dinal shifts of the tongues due to the expansions and
shrinkages of a thermal origin, the inner opening of
the lock boxes has a greater width in the direction of
the axis of the stock rail of the turnout than the thick-
ness of the stretcher bar and the latch, such that both
can be moved longitudinally -i.e., in the direction of
the axis of the track- driven by the movements of a
thermal origin of the tongues, thus preventing the
locking mechanism from being blocked in the mo-
ment of operating the tongues. This type of lock has
at least two drawbacks:

Onone hand, the inside of the lock box has a greater
width than the width of the stretcher bar for the pur-
pose of being able to absorb therein the longitudinal
movement of the latch and the stretcher bar, this
width being a critical factor for integrating said lock
in restricted spaces such as hollow sleepers which,
in their ideal configuration, must have the same width
as normal sleepers.

On the other hand, the attachment lug between the
latch and the tongue conventionally has a configu-
ration which does not allow the relative longitudinal
shifting of the articulation of the latch with respect to
the tongue, furthermore it is not possible to articulate
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the detecting rods therein, which prevents detecting
failures in the tongues due to the expansions thereof.
This means that the detecting rods have to be at-
tached directly to the tongue and not integrated in
the mechanism of the lock, being driven longitudi-
nally by the movements of a thermal origin of the
tongues themselves. Said movement, especially in
very long tongues such as those of high speed turn-
outs, can cause problems for detecting the position
of the tongue itself in those moments in which the
ambient temperature is very high or very low, pro-
ducing an incident in the turnout which could force
interrupting railway traffic to perform repair work on
the incident.

- There are also completely encapsulated locks. In re-
cent years encapsulated locks proclaiming a low
maintenance level among their main features have
emerged. In said locks, the locking mechanism is
completely covered and is not visible from the out-
side. Said locks have a set of sealed joints which
attempt to keep dirt, dust and water from entering
the lock, damaging the locking mechanism. In said
mechanism, the active elements are either circular
sectors or balls, or rollers, which perform the same
task as the connecting rods of a conventional clamp
lock. Among the main drawbacks of this new tech-
nology, the following can be mentioned:

- ltis not possible for maintenance personnel to per-
form an external visual inspection of the locking
mechanism. As a result, it is not possible to perform
minor interventions in the track itself to solve minor
adjustment problems or breakdowns of the lock, so
in these cases it is always necessary to completely
replace the lock, which involves interrupting the traf-
fic on the concerned line. An interruption of a line
involves high costs for the railway administration and
a loss of earnings in their exploitation.

- By integrating said locks with conventional setting
motors, the detecting rods have not been suitably
integrated in the attachment of the lock with the
tongues, the latter having to be attached directly to
the tongues themselves. As mentioned above, the
longitudinal movements of the tongues of a thermal
origin, especially those which are very long, such as
those of high speed turnouts, can lead to problems
in checking the tongues when the ambient temper-
ature is very high or very low.

[0008] Patent EP-0723901-B1 and patent application
EP-1110840-Al describe actuating and locking devices
based on the latch lock. As can be observed in these
documents, the attachment lug for attaching the connect-
ing rod or latch to the tongue is fixed and not sliding in
the mentioned patents. Therefore, due to the longitudinal
shifts of the tongue (especially in the case of very long
tongues) with respect to the stock rail caused by temper-
ature variations, the set formed by the lug, the connecting
rod and the stretcher bar itself is driven by the tongue in
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its longitudinal expansion. To prevent the device from
being blocked, itis necessary in this latch lock conception
to provide the inner openings of the lock boxes with a
greater width so that the set formed by the connecting
rod and the stretcher bar which slide inside said lock box-
es can move in the longitudinal direction of the tongues.
This latch lock conception has several drawbacks:

- The box of the lock is less compact in width, which
is a drawback when installing the device in places
with restricted space, such as the aforementioned
hollow sleepers.

- When the connecting rod and the stretcher bar are
locked in the box, they have greater resistance to
moving in the longitudinal direction of the tongues
due to their wedging in their respective box. On the
opposite side of the switch device, the other con-
necting rod and the stretcher bar itself are unlocked,
with less resistance to moving in the longitudinal di-
rection of the tongue, so due to the longitudinal
movements of the tongues caused by the thermal
variations, the possibility that the stretcher bar could
stagger with respect to the two lock boxes is very
high, especially in very long tongues, such as those
of high speed turnouts. This is also due to the lack
of side guidance of the connecting rods and the
stretcher bar in the side walls of the lock boxes. As
a result, the blocking possibility of this device can be
high. Likewise, the wedging produced in the box in
which the connecting rod is locked introduces stress-
es in the device as the tongue tries to overcome said
wedging in its longitudinal movement. Said stresses
can be the cause of breakdowns and blocking of the
device, especially in its use with very long tongues.

Description of the Invention

[0009] The invention relates to an actuating and lock-
ing device (or system) for a railroad switch device, com-
prising:

two lock boxes configured to be attached (or which
are attached) to respective stock rails of the switch
device, each lock box (2) having an inner opening;
a stretcher bar extending between said lock boxes
and which is arranged to be slid in a direction sub-
stantially transverse or transverse to a railroad track,
in said inner openings;

two connecting rods, said connecting rods being
configured to be attached (or said connecting rods
being attached) to respective tongues of the switch
device, each connecting rod being arranged to be
shifted in said transverse direction in the inner open-
ing of one of said lock boxes, said connecting rods
being arranged to be shifted driven by said stretcher
bar (which in turn can be shifted driven by the lever
box or motor, through an operating rod), between a
coupling position in which the connecting rod main-
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tains the corresponding tongue coupled to the cor-
responding stock rail, and a decoupling position in
which the connecting rod maintains the correspond-
ing tongue at a predetermined distance from the cor-
responding stock rail. The transverse movement of
the stretcher bar, moved by the actuating rod, is thus
transmitted to the tongues, alternatively coupling
and decoupling said tongues on their respective
stock rails on either side of the switch, as is conven-
tional in devices of this type.

[0010] The connecting rods are arranged such that
they can pivot in a vertical plane, as is conventional in
devices of this type.

[0011] According to the invention, each of said con-
necting rods is configured to be attached (or is attached)
to the corresponding tongue through a sliding attachment
configured to allow the tongue to slide in a longitudinal
direction of the tongue (i.e., in a direction substantially
parallel to the longitudinal axis of the tongue), with re-
spect to the connecting rod.

[0012] The connecting rods are thus not shifted in the
longitudinal direction of the track due to the longitudinal
expansion or shrinkage of the tongue as a result of ther-
mal variations. This implies a series of advantages. For
example:

- The lock boxes can be made more compact (in the
longitudinal direction of the track), this being advan-
tageous when installing the device in areas with re-
stricted space, such as hollow sleepers.

-  Effective side guidance of the stretcher bar and the
connecting rod can be established inside the lock
boxes, because there can be little clearance be-
tween the stretcher bar and the connecting rod and
the walls of the inner opening of the lock box. This
can give rise to a smoother operation that is free of
blocking possibilities because the tendency of the
stretcher bar to stagger with respect to the two lock
boxes is eliminated.

- Longitudinal stresses in the direction of the tongues
are prevented because the compensation of the lon-
gitudinal movement of the tongues with respect to
the stock rails is done in the sliding attachment be-
tween the connecting rod and the tongue. Thus, the
risk of wedging in the mechanism is prevented (or is
reduced). Another cause of the blocking and break-
downs of the device is therefore prevented, which
can be especially advantageous in high speed turn-
out, in which the tongues are often long.

[0013] According to the invention, the sliding attach-
ment between each connecting rod and the correspond-
ing tongue comprises a first lug (or attachment part) cou-
pled in a longitudinal guide attached to said tongue (for
example, by screws or similar means) such that said first
lug can slide along said guide, said first lug being coupled
to the connecting rod. This form of coupling the connect-
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ing rods to the tongues is simple and practical.

[0014] According tothe invention, each connecting rod
is coupled to the corresponding first lug by means of a
horizontal (or substantially horizontal) hinge pin such that
said connecting rod can pivot in the vertical plane about
said hinge pin. The pivotability of the connecting rod in
the vertical plane is thus established, while at the same
time allowing the tongue to be longitudinally shifted with
respect to the connecting rod.

[0015] The device additionally comprises two detect-
ing rods (of the type used for being able to detect the
actual position of the tongues, as is conventional in de-
vices of this type, see what has been described above),
each of said detecting rods being articulated to one of
said first lugs. It is thus achieved that the tongues can be
longitudinally shifted also with respect to the detecting
rods, whereby preventing the detecting rods from being
driven by the tongues when the latter expand and shrink
with temperature changes. In other words, the attach-
ments of the detecting rods to the tongues can be inte-
grated in the attachment lug for attaching the connecting
rods to the same, the lugs being of the type which slide
in the longitudinal direction, being able to absorb the lon-
gitudinal movements of the tongues of a thermal origin,
which are considerable in very long tongues, without the
possibility of blocking the mechanism. Thus, not only is
the possible blocking of the mechanism resolved, but
rather possible errors in checking the position of the
tongues are also prevented.

[0016] Each of said detecting rods is articulated, by
means of a corresponding second lug, on said hinge pin
of the corresponding first lug, such that both the connect-
ing rod and the detecting rod are articulated on the cor-
responding first lug by means of one and the same com-
mon hinge pin, said hinge pin allowing the pivoting, in
the vertical plane, both of the detecting rod and of the
connecting rod.

[0017] Both the connecting rods and the detecting
rods, the latter through the second lugs, are articulated
on the respective hinge pin by means of bearings be-
tween which there are separating means for maintaining
the relative distance between the articulation of the con-
necting rod and the articulation of the detecting rod.
[0018] The bearings corresponding to the detecting
rods are configured to allow a rotation (at least a small
rotation or pivoting) in the horizontal plane (parallel to the
running surface of the track) for the purpose of compen-
sating for the rotation experienced by the tongues in said
horizontal plane when they are opened or closed during
an operation of the switch device.

[0019] Each connecting rod has a first end and a sec-
ond end, each connecting rod being articulated for piv-
oting in the vertical plane in correspondence with said
first end, each connecting rod having, in correspondence
with said second end, a protrusion (or "Gfaw™) configured
to fitin a corresponding notch of the stretcher bar (having
two of said notches, one for each protrusion or claw of
the connecting rod), such that each connecting rod
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moves with the stretcher bar when its protrusion is fitted
in the respective notch of the stretcher bar, driving the
tongue in its movement. This configuration establishes
the base for a simple locking/unlocking mechanism.
[0020] Saidsecond endis configuredto apply pressure
against a part (which can be called the heel) of the lock
box in a locking position of the connecting rod, for the
purpose of maintaining the tongue coupled and fixed se-
curely against the corresponding stock rail.

[0021] The notch and/or the protrusion has an inclined
surface configured such that when the stretcher bar is
shifted, driving one of the connecting rods towards the
corresponding lock box, when the tongue abuts against
the corresponding stock rail, after the shifting of the
stretcher bar causes the second end of the connecting
rod to pivot upwards, towards the locking position.
[0022] This is another difference with respect to con-
ventional systems. For example, in the system described
in EP-0723901-B1, the locking function is performed by
a connecting rod or latch which, moved by the stretcher
bar, is fixed or locked on the heel of the lock box, similarly
to that of the present invention, according to this embod-
iment thereof. However, the operation for releasing or
unlocking of the latch is performed in the backward move-
ment of the stretcher bar, when the latter contacts with
a protrusion of said latch located close to the articulation
thereof.

[0023] In the actuating and locking device of the
present invention, according to a possible embodiment
thereof, the process of locking and unlocking the active
element or connecting rod is controlled by the contact of
the claw or protrusion of the connecting rod with a notch
of the stretcher bar. The inclined surfaces of the notch
can correspond to the outer section of the protrusion, so
both the locking and the unlocking of the connecting rod
with respect to the lock box can be controlled through
this notch in the forward and backward movement of the
stretcher bar. Thus, a simple inspection of these active
areas of the stretcher bar, of the lock box and of the con-
necting rod is possible, these areas being accessible
both visually and mechanically for maintenance person-
nel, who can perform simple cleaning, repair and greas-
ing operations in the mentioned areas.

[0024] For the purpose of reducing maintenance
needs, it is possible to apply coatings of solid self-lubri-
cating materials in the parts subjected to contact and
wear, or to use wear resistant materials in such areas for
the purpose of preventing the need for greasing.

[0025] In many latch locks of the state of the art, the
active areas in the process of locking are not the same
as in the process of unlocking, the inspection of said ac-
tive areas in the process of unlocking being more com-
plex due to worse visual and mechanical accessibility.
[0026] In contrast, the actuating and locking device of
the invention is conceived for maximum execution and
maintenance simplicity, and it allows the use of materials
known in railroad technology, preferably rolled and cast
steel, spheroidal graphite cast iron, and even bronze and
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plastic materials or others.

[0027] On the other hand, according to the invention,
each connecting rod has two guiding flanges on both
sides of the connecting rod and in its lower area, config-
ured to maintain the relative position of the connecting
rod with respect to the stretcher bar, preventing the con-
necting rod from becoming misaligned with respect to
the stretcher bar due to the longitudinal shifts of a thermal
origin of the tongue.

[0028] Each of the lock boxes comprises a first part
which is coupled to the corresponding stock rail, and a
second part configured so that the connecting rod applies
pressure thereon in the locking position (this second part
can be referred to as "heel").

[0029] The second partcan be adjustably shiftable with
respect to said first part of the lock box by means of an
eccentric shaft.

[0030] The second part can be made of a wear resist-
ant material, preferably hard steel.

[0031] In side and/or lower walls of said inner opening
of the lock box there can be at least one plate made of
wear resistant material, preferably hard steel.

[0032] The stretcher bar can have metal inserts made
of wear resistant material, preferably hard steel, in edges
of the notches (and especially in the edges in which the
claws or protrusions of the connecting rods contact when
the movement towards their locking position occurs).
[0033] Atleast some of the contact surfaces between
the stretcher bar, the connecting rods and the lock boxes
can be coated with a solid lubricant coating (which serves
to prevent or at least reduce the need for the greasing
thereof).

[0034] At least some of the contact surfaces between
the first lugs and the guides can be coated with a solid
lubricant coating (which serves to prevent or at least re-
duce the need for the greasing thereof) (furthermore, the
guides can be made of a wear resistant material, prefer-
ably hard steel).

[0035] The operating and locking principle is simple
and is similar to that of the conventional clamp lock, the
connecting rod of which rotates in the horizontal plane,
and which is widely known by the personnel in charge of
the installation and maintenance thereof. However, it
does not have the drawbacks of this device, which re-
quires more space and a high level of maintenance. Thus,
said installation and maintenance operations are simpli-
fied given that it is not necessary to perform a specific
coaching and training program for this type of actuating
and locking device, on the other hand facilitating its future
implementation in railway administrations.

[0036] This actuating and locking device object of the
invention can be used both in conventional, high perform-
ance and in high speed turnouts, in which it is especially
advantageous due to the long length of its tongues.

Description of the Drawings

[0037] To complement the description and for the pur-
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pose of aiding to better understand the features of the
invention according to practical embodiments thereof, a
set of drawings is attached as an integral part of the de-
scription, in which the following has been depicted in an
illustrative and non-limiting manner:

Figure 1 depicts a cross-section of the actuating and
locking device object of the invention according to a
first embodiment thereof, along a vertical plane in-
cluding the axis of the hollow sleeper. The electric
setting motor is depicted.

Figure 2 depicts a plan view of the actuating and
locking device object of the invention according to
the first embodiment thereof, integrated in a hollow
sleeper. The electric setting motor is depicted.
Figure 3 depicts a plan detail view of the left side of
the actuating and locking device object of the inven-
tion according to the first embodiment thereof, in
which the representation of the tongue and the stock
rail has been omitted for greater clarity.

Figure 4 depicts a cross-section of the actuating and
locking device object of the invention according to a
second embodiment thereof, along a vertical plane
including the axis of the hollow sleeper. The electric
setting motor is depicted.

Figure 5 depicts a plan view of the improved actuat-
ing and locking device object of the invention accord-
ing to the second embodiment thereof, integrated in
a hollow sleeper. The electric setting motor is depict-
ed.

Figure 6 depicts a plan detail view of the left side of
the actuating and locking device object of the inven-
tion according to the second embodiment thereof, in
which the representation of the tongue and the stock
rail has been omitted for greater clarity.

Figure 7 depicts a cross-section of the actuating and
locking device object of the invention according to
the second embodiment thereof, integrated between
two conventional sleepers, along a vertical plane in-
cluding the axis of the stretcher bar. The represen-
tation of the electric setting motor is omitted.
Figure 8 depicts a plan view of the actuating and
locking device object of the invention according to
the second embodiment thereof, integrated between
two conventional sleepers. The representation of the
tongue and the stock rail and the representation of
the electric setting motor are omitted for the sake of
clarity.

Figure 9 depicts a section along a vertical plane of
the left side of the actuating and locking device object
of the invention according to the first embodiment
thereof. The right side would have a configuration
that is similar but mirror image of the one depicted.
Figure 10 depicts an elevation view from outside the
track of the left side of the actuating and locking de-
vice object of the invention according to the first em-
bodiment thereof.

Figure 11 depicts a section along a vertical plane of
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the lock box and its stock rail of the left side of the
actuating and locking device object of the invention,
according to the first embodiment thereof.

Figure 12 depicts a section along a vertical plane of
the left side of the second embodiment of the actu-
ating and locking device object of the invention. The
right side would have a configuration that is similar
but mirror image of the one depicted.

Figure 13 depicts an elevation view from outside the
track of the left side of the second embodiment of
the actuating and locking device object of the inven-
tion.

Figure 14 depicts a section along a vertical plane of
the box and its stock rail of the left side of the actu-
ating and locking device object of the invention, ac-
cording to the second embodiment thereof.

Figure 15 depicts a section along a vertical plane of
the actuating and locking device object of the inven-
tion according to the first or second embodiment
thereof, including the hinge pin of the sliding lug.

Preferred Embodiments of the Invention

[0038] According to a firstembodiment of the invention
(illustrated in Figures 1-3 and 9-11 and 15), a stretcher
bar (1) sliding through the inside (through an inner open-
ing (2A) forming a passage channel for the stretcher bar)
of two outer boxes or lock boxes (2) attached to the stock
rails (3) of the switch device has been provided. The
stretcher bar can be moved by an electric motor (30),
through an operating rod (10), as is conventional.
[0039] Said stretcher bar (1) is provided with two re-
cesses or notches (4) in which the claws or protrusions
(16) of the two connecting rods (5) can fit; the protrusions
(16) are located in correspondence with a second end
(5B) of the corresponding connecting rod, opposite a first
end (5A) in which the pivoting shaft of the connecting rod
(5) is located. The connecting rods (5) are located on
both sides of the switch device and are articulated on
respective sliding lugs (7). Said lugs (7) can slide in the
longitudinal direction in respective guides (8) attached to
the tongues (9). Thus, the transverse movement of the
stretcher bar (1), moved by the actuating rod (10), is
transmitted to the tongues (9), alternatively coupling and
decoupling the tongues (9) on their respective stock rails
(3) on either side.

[0040] Respective lugs (11A, 11B) of the detecting
rods (12, 13), i.e., of the bars which are used to check
the correct positioning of the tongues, are also articulated
on the sliding lugs (7). Both the connecting rods (5) and
the lugs (11A, 11B) of the detecting rods are articulated
to the sliding lugs (7) by means of common hinge pins
(14) both for the respective lugs (11A, 11B) of the detect-
ing rods (12. 13) and for the connecting rods (5). Said
hinge pins (14) allow the rotation or pivoting in the vertical
plane both of the lugs (11A, 11B) of the detecting rods
and of the connecting rods (5). The articulations both of
the connecting rods (5) and of the lugs (11A, 11B) of the
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detecting rods on the hinge pins (14) are carried out in
this embodiment of the invention by means of bearings
(15A) and (15B). Between said bearings (15A) and (15B)
there are ring-shaped spacers (6) or similar means which
maintain the relative distance between the articulations
of the connecting rods and those of the lugs of the de-
tecting rods, inside the sliding lugs (7). The bearings
(15A) of the lugs (11A, 11B) of the detecting rods allow
a certain rotation in the horizontal plane. This compen-
sates for the rotation experienced by the tongues (9) in
the horizontal plane of the switch when they are opened
or closed by the actuating and locking device.

[0041] The two connecting rods (5) on both sides of
the switch device slide together with the stretcher bar (1)
inside (i.e., through an inner opening (2A)) of the lock
boxes (2) which, in turn, are integrally attached to the
stock rails (3).

[0042] As has been indicated, the second end (513)
of the connecting rods (5) (opposite the first end (5A) in
which the connecting rods are articulated with the sliding
lugs (7)), have claws or protrusions (16) (see, for exam-
ple, Figure 9) which, in their unlocked position, fit in the
notches (4) of the stretcher bar (1) such that both the
connecting rods (5) and the stretcher bar (1) move inte-
grally when the protrusion (15) is fitted in the respective
notch (4), driving the tongue (9) in its movement. If the
movement of the stretcher bar (1) is towards the outside
of the box (2), there will come a time when the protrusion
(16) comes out through the outer side of the box (2), and
due to the effect of the inclined shape of the protrusion
(16) and of the notch (4), the claw (16) is moved towards
the heel (17) of the box (2), both entering into contact.
The stretcher bar (1) continues its movement towards
the outside and the claw (16) can no longer fit in the notch
(4) of the stretcher bar (1), the connecting rod (5) being
securely locked (as is seen in Figure 9) and the tongue
(9) being securely fixed and coupled to the stock rail (3).
[0043] For the purpose of assuring correct guidance
of the connecting rod (5) in its transverse movement,
preventing it from staggering due to the possible driving
of the longitudinal movement of the tongues (9) due to
thermal stresses, especially when the tongues are very
long, or due to the vibration or impact induced by the
passage of the rail traffic, the connecting rods (5) have
two guiding flanges (18) on both sides, at the end oppo-
site that of the protrusion (16) and in their lower area,
which encompass the stretcher bar (1) (see Figure 9).
Thus, the movement of the connecting rods (5) is guided
in the transverse direction by the stretcher bar (1).
[0044] With this configuration of the actuating and lock-
ing device, several of the problems existing in the current
state of the art are resolved:

- Due to the arrangement of the stretcher bar (1) slid-
ing through the lower part of the connecting rod (5),
a lock box (2) design having smaller width, even be-
ing narrower than that used in the latch lock, can be
used given that in the device object of the invention,
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the longitudinal shifts of a thermal origin of the
tongues (9) are absorbed by means of the sliding
lugs (7), and not inside the lock boxes (2) them-
selves, the latter being able to be narrower. Said
preferred configuration allows the necessary space
between two sleepers of the switch device or in a
metallic hollow sleeper to be smaller than in the
clamp or latch lock designs currently known. On the
other hand, the arrangement of the articulation bear-
ings (15A) of the lugs (11A, 11B) of the detecting
rods (12, 13) and of the connecting rod (5) on a com-
mon hinge pin (14) assembled in the sliding lug (7)
contributes to the configuration of the device being
more compact.

- The assembly of the common hinge pin (14) for the
connecting rods (5) and for the lugs (11A, 11B) of
the detecting rods on the sliding lugs (7) allows ab-
sorbing the longitudinal movements of a thermal or-
igin of the tongues (9) with respect to the stock rails
(3) by means of the sliding lugs (7), preventing both
the blocking of the actuating and locking device ob-
ject of the present invention patent and problems of
detecting the position of the tongues (9) which can
occur in the event that the detecting rods (12, 13)
tend to stagger driven by the longitudinal movements
of a thermal origin of the tongues (9). Therefore the
service incidents, which are a cause of interventions
in the track itself by maintenance personnel, are re-
duced, increasing the availability of the system. The
described arrangement of the lug (7) common both
for the detecting rods (12, 13) and for the connecting
rod (5) also simplifies the adjustment and set up of
the actuating and locking device, being especially
advantageous in high performance and high speed
turnouts, in which the tongues are very long.

- The main components of the actuating and locking
device object of the invention, i.e., the stretcher bar
(1), the boxes (2), the connecting rods (5), the sliding
lugs (7) and their articulations, are visible and in-
spectable without needing to disassemble the de-
vice, which facilitates adjustment and maintenance
jobs, enabling simple interventions on the spot by
maintenance personnel without needing to interrupt
line service, and if such interruptions are necessary,
it shortens the time necessary for line interruptions.

[0045] In the described configuration, the clearance
between the set formed by the stretcher bar (1) and the
connecting rod (5) on one hand and the side walls of the
box (2) on the other is reduced to the minimum. A slight
clearance can be maintained to reduce the risk that the
locking mechanism becomes blocked, but nevertheless
a reduction of the width of the box to a small value, for
example, about 110 mm approximately, can be achieved,
facilitating the installation of the lock object of the inven-
tion in places with little space, such as hollow sleepers.
[0046] All the previously described types of lock are
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subjected to wear throughout their service life. In the ac-
tuating and locking device of the invention, said wear can
be especially significant in the contact area between the
claw or protrusion (16) of the connecting rod (5) and the
heel (17) of the lock box (2), in which the locking occurs,
and has as a consequence the occurrence of a separa-
tion or clearance between the tongue (9) and the stock
rail (3) when they are coupled together. Said clearance
could be dangerous and be the cause of the derailing of
the railway units when passing though the switch device.
[0047] Therefore, it may be desirable to correct and
eliminate said clearance in the adjustment and mainte-
nance jobs of the actuating and locking device of the
invention.

[0048] According to a second embodiment of the de-
vice object of the invention (see Figures 4-8 and 12-15),
a series of modifications aimed at reducing maintenance
costs, increasing the availability of the system, can be
incorporated.

[0049] In this sense, an improvement on the configu-
ration of the first embodiment consists of providing the
lock box (2) with a heel (17) that can be adjusted by
means of an eccentricbolt (19). Itis thus possible to move
and fit the heel (17) in the transverse direction with re-
spect to the protrusion (16) of the connecting rod (5),
such that during the adjustment and maintenance jobs,
the clearance between the heel (17) and the protrusion
or claw (16) of the connecting rod (5) can be eliminated,
and therefore, a dangerous clearance between the
tongue (9) and the stock rail (3) in their coupled position
prevented.

[0050] Ontheotherhand, the mostwidely known main-
tenance jobs of the locks require greasing the fixed and
mobile parts in the areas in which there is sliding, friction
and wear every so often. Said jobs require maintenance
personnel being taken on the spot, involving a cost for
both personnel taken out and track interruption time.
[0051] For the purpose of preventing the greasing in
the actuating and locking device object of the invention,
another technical improvement on the configuration of
the first embodiment of the invention is provided, con-
sisting of using plates (20A, 20B, 20C) made of wear
resistant material, which can preferably be hard steel,
and which are fixed inside the side and lower walls of the
lock box (2), such that both the stretcher bar (1) and the
connecting rod (5) in their transverse movement do not
directly rub on the box (2), but rather on the material of
the plates (20A, 20B, 20C). Thus, on one hand the greas-
ing and maintenance jobs of the actuating and locking
device of the invention are prevented (or reduced), and
on the other hand the wear of the mobile elements,
stretcher bar (1) and connecting rod (5), and of the fixed
element of the box (2) is prevented.

[0052] The configuration of the plates (20A, 20B, 20C)
allows a contact surface between such plates and the
mobile elements of the actuating and locking device ob-
ject of the invention that is larger than that described, for
example, in patent EP-0723901-B1. In the device of the
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invention, the wear can thus be reduced since the contact
surface is larger, the need for adjustment and mainte-
nance being less than in the device described in patent
EP-0723901-B1

[0053] The adjustable heel (17) of the box (2) can be
made of wear resistant material, preferably hard steel,
for the purpose of preventing its greasing and premature
wear since it is in contact with the claw (16) of the con-
necting rod (5) in movement and rubs with the same. The
articulations (15B) of the connecting rod (5) and (15A) of
thelugs (11A, 11B) of the detecting rods (12, 13) are also
made up of sealed bearings without greasing.

[0054] Another area in which friction and wear are pro-
duced in service is located in the contact between the
protrusion (16) of the connecting rod (5) and the stretcher
bar (1) itself, in the locked configuration or position. In
order to reduce the need for maintenance and adjust-
ment, another improvement can be made on the firstem-
bodimentdescribed, based on providing the stretcher bar
(1) with metal inserts (21) made of wear resistant mate-
rial, preferably hard steel, in the edges of the notches
(4), in which the protrusions (15) contact in their locked
position. The life cycle costs are thus reduced based on
decreasing the wear in the stretcher bar and preventing
the need for the greasing thereof.

[0055] In order to prevent the need for greasing the
actuating and locking device of the invention, another
improvement is provided based on applying a permanent
solid lubricant coating in the areas of the connecting rod
and the stretcher bar subjected to contact and mutual
friction or in contact with the lock box (2) and its compo-
nents. Thus, a part made of wear resistant material, pref-
erably hard steel (either the heel (17), the plates (20A,
20B, 20C), or the metal insert (21) of the stretcher bar
(1)) and, on the other hand, a part coated with permanent
solid lubricant, either the connecting rod (5) or the stretch-
erbar (1), participate in the contact between mobile parts.
This combination of contacts allows the coefficient of fric-
tion and the wear to be reduced, thus eliminating (or at
least reducing) the need for greasing.

[0056] Such solid lubricant can be applied on the mu-
tual sliding and contact surfaces between the sliding lugs
(7) and their guides (8), these guides being able to be
made of wear resistant hard steel, and the sliding lugs
(7) being coated with permanent solid lubricant in those
areas which are in contact with the guides.

[0057] Inthistextthe word "comprises" and its variants
(such as "comprising", etc.) must not be interpreted in an
exclusive manner, i.e., they do not exclude the possibility
that what has been described can include other ele-
ments, steps etc.

[0058] On the other hand, the invention is not limited
to the specific embodiments which have been described
but rather also includes, for example, the variants which
can be carried out by the person having ordinary skill in
the art (for example, with regard to the choice of materi-
als, dimensions, components, configuration, etc.), within
what is inferred from the claims.
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Claims

1. Actuating and locking device for a railroad switch
device, comprising:

two lock boxes (2) configured to be attached to
respective stock rails (3) of the switch device,
each lock box (2) having an inner opening (2A);
a stretcher bar (1) extending between said lock
boxes (2) and which is arranged to be slid in a
direction substantially transverse to a train track,
in said inner openings (2A);

two connecting rods (5), said connecting rods
(5) being configured to be attached to respective
tongues (9) of the switch device, each connect-
ing rod (5) being arranged to be shifted in said
transverse direction in the inner opening (2A) of
one of said lock boxes (2), said connecting rods
(5) being arranged to be shifted driven by said
stretcher bar (1), between a coupling position in
which the connecting rod (5) maintains the cor-
responding tongue (9) coupled to the corre-
sponding stock rail (3), and a decoupling posi-
tion in which the connecting rod maintains the
corresponding tongue (9) at a predetermined
distance from the corresponding stock rail (3),
said connecting rods (5) being arranged such
that they can pivot in a vertical plane;
characterized in that

each of said connecting rods (5) is configured
to be attached to the corresponding tongue (9)
through a sliding attachment (7, 8) configured
to allow the tongue (9) to slide in a longitudinal
direction of the tongue, with respect to the con-
necting rod (5);

in that

the sliding attachment between each connecting
rod (5) and the corresponding tongue (9) com-
prises a first lug (7) coupled in a longitudinal
guide (8) attached to said tongue (9) such that
said first lug (7) can slide along said guide (8),
said first lug (7) being coupled to the connecting
rod (5);

in that

each connecting rod (5) is coupled to the corre-
sponding first lug (7) by means of a horizontal
hinge pin (14) such that said connecting rod (5)
can pivot in the vertical plane about said hinge
pin (14);

in that

the device additionally comprises two detecting
rods (12, 13), each of said detecting rods being
coupled to one of said first lugs (7);

in that

each of said detecting rods (12, 13) is articulat-
ed, by means of a corresponding second lug
(11A, 11B), in said hinge pin (14) of the corre-
sponding first lug (7), such that both the con-
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necting rod (5) and the detecting rod (12, 13)
are articulated in the corresponding first lug (7)
by means of one and the same common hinge
pin (14), said hinge pin (14) allowing the pivoting,
in the vertical plane, both of the detecting rod
(12, 13) and of the connecting rod (5);

in that

both the connecting rods (5) and the detecting
rods (12, 13), through the second lugs (11 A, 11
B), are articulated on the respective hinge pin
(14) by means of bearings (15A, 15B) between
which there are separating means (6) for main-
taining the relative distance between the articu-
lation of the connecting rod (5) and the articula-
tion of the detecting rod (12, 13);

in that

the bearings (15A) corresponding to the detect-
ing rods are configured to allow a rotation in the
horizontal plane, for the purpose of compensat-
ing for the rotation experienced by the tongues
(9) in said horizontal plane when they are
opened or closed during a setting operation of
the switch device;

in that

each connecting rod (5) has a first end (5A) and
a second end (5B), each connecting rod being
articulated for pivoting in the vertical plane in
correspondence with said first end (5A), each
connecting rod (5) having, in correspondence
with said second end (5B), a protrusion (16) con-
figured to fit in a corresponding notch (4) of the
stretcher bar (1), such that each connecting rod
(5) is moved with the stretcher bar (1) when its
protrusion (16) is fitted in the respective notch
(4) of the bar, driving the tongue (9) in its move-
ment;

in that

said second end (5B) is configured to apply pres-
sure against a part (17) of the lock box (2) in a
locking position of the connecting rod, for the
purpose of maintaining the tongue (9) coupled
and fixed securely against the corresponding
stock rail (3);

in that

said notch (4) and/or said protrusion (15) has an
inclined surface configured such that when the
stretcher bar (1) is shifted, driving one of the
connecting rods (5) towards the corresponding
lock box (2), when the tongue (9) abuts against
the corresponding stock rail (3), a continuation
of the shifting of the stretcher bar (1) causes the
second end (5B) of the connecting rod (5) to
pivot upwards, towards the locking position;

in that

each connecting rod (5) has two guiding flanges
(18) on both sides of the connecting rod (5) and
in its lower area, configured to maintain the rel-
ative position of the connecting rod (5) with re-
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10

spectto the stretcherbar (1), preventing the con-
necting rod from becoming misaligned with re-
spect to the stretcher bar (1) due to the longitu-
dinal shifts of a thermal origin of the tongue (9);
and in that

each of the lock boxes (2) comprises a first part
which is coupled to the corresponding stock rail
(3), and a second part (17) configured so that
the connecting rod applies pressure thereon in
the locking position.

Device according to claim 1, wherein said second
part (17) is adjustably shiftable with respect to said
first part of the lock box (2) by means of an eccentric
bolt (19).

Device according to claim 1 or 2, wherein said sec-
ond part (17) is made of a wear resistant material,
preferably hard steel.

Device according to any of the previous claims,
wherein in side and/or lower walls of said inner open-
ing (2A) of the lock box (2) there is at least one plate
(20A, 20B, 20C) made of wear resistant material,
preferably hard steel.

Device according to any of the previous claims,
wherein the stretcher bar (1) has metal inserts (21)
made of wear resistant material, preferably hard
steel, in edges of the notches (4).

Device according to any of the previous claims,
wherein at least some of the contact surfaces be-
tween the stretcher bar (1), the connecting rods (5)
and the lock boxes (2) are coated with a solid lubri-
cant coating.

Device according to any of the previous claims,
wherein at least some of the contact surfaces be-
tween the lugs (7) and the guides (8) are coated with
a solid lubricant coating.
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