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(54) Switch machine for railroad switches or the like, having a trailing resistant device for
opposing trailing of the switch points

(57) A switch machine for railroad switches or the
like, having a device for opposing trailing of the switch
points, which switch machine comprises: a drive unit
(12, 18, 120, 21, 24) for transmitting linear throw motion
to the switch points (A1, A2, A1', A2'), by a movable
switch point carrier member (12, 18), which is dynami-
cally connected to a motor (M); switch point displacing
drive means (120, 21, 220), which are connected to said
carrier member by connections (220, 518) which are re-
leasable when a predetermined force is exceeded to al-
low free motion of the drive means, hence of the switch
points relative to the carrier member; trailing resistant
means (50, 50'), for opposing displacement of the switch

points, i.e. of the drive means (21, 120) from each of the
two proper operating positions of the switch points due
to the direct exertion of a force on the switch points. Ac-
cording to the invention, the trailing resistant means (50,
50') for opposing displacement of the switch points,
which are integral with a stationary portion of the switch
machine are made in such a manner as to have a pre-
determined rupture behavior when the force exerted
thereon exceeds a predetermined value, so that they
break and release the drive means under the action of
a predetermined switch point displacement force direct-
ly exerted on the switch points, particularly by the
wheels of a rail car.
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Description

[0001] The invention relates to a switch machine for
railroad switches or the like, having a trailing resistant
device for opposing trailing of the switch points, which
switch machine comprises:

a drive unit for transmitting linear throw motion to
the switch points, including a movable switch point
carrier member, which is dynamically connected to
a drive motor;
displacing drive means which transmit motion from
the carrier member to the switch points, and are
connected to said carrier member by connections
which are releasable when a predetermined and re-
settable force is exceeded, to allow free motion of
the drive means, hence of the switch points relative
to the carrier member;
mechanical trailing resistant means, for opposing
the displacement of the switch points, i.e. of the
drive means from either proper operating position
of the switch points due to the direct exertion of a
force on the switch points, which means may be ac-
tuated when the switch points reach their proper op-
erating position, and disabled when the carrier
member is operated to displace the switch points
from one to the other operating position.

[0002] Prior art railroad switches are basically provid-
ed in two designs, known as trailable and non-trailable
switches. The so-called trailable switches allow the
switch points to be displaced from the predefined oper-
ating position, when a train coming in the direction op-
posite the deviation caused by the switch finds the turn-
out with the switch points in the improper position. In this
case, the wheels of the train act on the switch points and
force them from the predefined - improper - position to
the proper position they should have. In this case, the
carrier means which are dynamically connected to the
drive motor are dynamically coupled to the switch point
displacing drive means - typically rods or ties - by means
of elastic coupling elements which, when a displace-
ment force is exerted on the switch points that exceeds
a predetermined value, releases the drive means from
the carrier means, typically a carriage which is slid by a
motor thanks to the action of irreversible drives, such as
feed screw drives or the like. Hence, in this case, the
switch points are released from the irreversible displac-
ing mechanism acting thereon and may be displaced by
the train wheels to a position differing from their former
improper position.
[0003] In the so-called non-trailable switches, the
switch point displacing drive means are locked in the
different operating positions by substantially rigid
means, which are operated when the switch points
reach their respective operating positions. As a rule, the
locking means consist of removable stops, such as pins,
studs or bosses which are associated to stationary parts

of the switch machine, e.g. to its enclosure, and coop-
erate with appropriately positioned stops, associated to
mechanical parts of the switch point displacement drive,
particularly to the switch point displacing drive means.
In the above conditions, when a train passes in the di-
rection opposite the diverting direction and the switch
points are in the wrong position, the switch points do not
fail under the action of the train wheels unless a stress
causes the failure of some mechanical elements of the
displacing drive chain from the motor to the switch
points.
[0004] In order to provide a single switch machine to
be applied with both "trailability" and "non-trailability"
functions, the provision of mechanical latches to be re-
movably inserted between the drive means connected
to the switch points and the stationary elements of the
switch machine is known. In this case, when a trailing
condition occurs, there is no way to determine which el-
ements of the kinematic chain for displacing the switch
points is damaged. This is a drawback, as the personnel
charged of restoring the functionality of the switch ma-
chine cannot presume which type of maintenance inter-
vention will have to be effected. Moreover, the damaged
means are typically more complex, hence more expen-
sive and difficult to replace. This obviously is a cause
for higher costs and longer repair times.
[0005] Moreover, in order to prevent the rocking
movements of rolling stock running across the railroad
switch in the right direction as well as the partial trailing
displacement due to trailing attempts from causing
switch machine damage conditions, at present, the
means for locking the switch point driving means are
made in such a manner as to allow the switch points a
certain displacement caused by forces acting thereon,
within predetermined tolerances. This may be achieved,
for instance, by providing that the removable locking
means, associated to stationary members of the switch
machine and the cooperating stops, associated to the
switch point displacement drive means in such positions
that, in the operating condition of said locking means
and with the switch points in the thrown position, said
locking means and the stops cooperating therewith are
at a certain distance from each other with reference to
the direction of mutual caused by the displacement of
the switch points due to trailing. In these conditions, the
switch points may be slightly displaced to a predeter-
mined extent before the locking means come to coop-
erate with the stops associated to the drive means. This
displacement is not problematic when the train runs
through the switch in the right direction. Conversely,
when the partial displacement of the switch points is
caused by partial or attempted trailing, prior art switch
machines do not allow detection of this condition, noth-
ing visible remaining of this abnormal use of the switch.
However, for safety purposes, such a switch which has
been used in improper conditions should be checked by
the operating personnel.
[0006] Therefore, the invention has the object to pro-
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vide a switch machine as described hereinbefore which,
by relatively simple and inexpensive arrangements, pro-
vides a switch machine for a railroad switch or the like
with non-trailability characteristics up to a certain load,
thereby obviating all drawbacks caused by damages to
unforeseeable parts of the switch machine if the latter
is set to be non trailable and provides at the same time
improved features for controlling the conditions of the
switch when it is trailed.
[0007] Another object of the invention consists in pro-
viding a switch machine as described above, which has
the same or substantially the same outer size as those
of a tie and may take the place of a tie.
[0008] The invention achieves the above purposes by
providing a switch machine as described hereinbefore,
in which the trailing resistant means for opposing the
displacement of the switch points, which are integral
with a stationary portion of the switch machine are made
in such a manner as to have a predetermined rupture
behavior when the force exerted thereon exceeds a pre-
determined value, i.e. as to break and release the drive
means under the action of a predetermined force of
switch point displacement directly exerted on the switch
points, particularly by the wheels of a rail car.
[0009] This condition or rupture behavior may be ob-
tained thanks to coupling keys cooperating with engage-
ment grooves or stops associated to the drive means
and to a stationary part of the switch machine respec-
tively, which are weakened or conformed in such a man-
ner as to oppose a certain maximum resistance before
breaking when the ends of the grooves or abutments
act against the trailing resistant keys or studs.
[0010] In this invention, there are no longer provided
means for preventing any displacement of the switch
points, but means for only preventing such displace-
ment until the force acting on the switch points remains
below a predetermined threshold.
[0011] According to an additional characteristic, the
trailing resistant means and the stops cooperating
therewith are associated to means for signaling the bro-
ken condition of the locking means and/or the stops.
These signaling means may be of any type, e.g. signals
for indicating the position of the stops or the trailing re-
sistant means, which are operated when the drive
means - typically rods - take or exceed a predetermined
position relative to the carrier member.
[0012] In order to control actuation and disabling of
the trailing resistant means when the switch points are
displaced in a normal manner by the displacement of
the carrier means, the invention provides that the trailing
resistant means are mounted so as to be movable be-
tween a position of interference and a position of non-
interference thereof with the stops associated to the
switch point displacing drive means, whereas said dis-
placement is controlled by actuating cams, which are
integral with the carrier means and cooperate with con-
trol rollers borne by the trailing resistant means.
[0013] Advantageously, the trailing resistant means

may be provided in combination with elastic means
which stress said trailing resistant means to a stable in-
terference position, whereas the displacement of said
trailing resistant means to a position of non-interference
with the stops associated to the switch point displacing
drive means occurs against the action of said elastic
means.
[0014] Thanks to this arrangement, when the motor
of the switch machine is operated to displace the carrier
means, the trailing resistant means are automatically
carried to the position of non interference with the stops
associated to the drive means which are rigidly connect-
ed to the switch points. When the switch points reach
their end-of-stroke position, in either direction, the trail-
ing resistant means are taken again to a position of non
interference with the stops associated to the switch point
displacing drive means. Conversely, when the turnout
is trailed, i.e. the displacement force is exerted directly
on the switch points, the drive means are displaced sep-
arately from the carrier means, there being provided a
compliant connection therebetween once a predeter-
mined force is exceeded. Therefore, in this case, the
carrier means keep still and the cams for controlling the
position of the trailing resistant means do not interact
with the latter, which remain in the operating position of
interference with the drive means.
[0015] Since switch point displacement may some-
times be relatively limited - for instance due to side slip
or oscillatory motions of rolling stock running through the
turnout in the right direction, with respect to the operat-
ing position of the switch points - the invention provides
a certain freedom of mutual movement between the
stops associated to the switch point drive means and
the trailing resistant means cooperating with said stops
and associated to a stationary part of the switch ma-
chine, in such a manner as to prevent any rupture, as
well as the consequent trailing signal, when no actual
trailing condition occurred.
[0016] Also, in order to be able to account for incom-
plete trailing impacts, caused by direct displacement of
the switch points which, while exceeding a displacement
stroke of the drive means relative to the oscillating tol-
erances of the switch points due to the proper passage
of the train, is not sufficient to break the trailing resistant
means, the switch machine of the invention has means
for signaling the occurrence of a limited or partial trailing
impact.
[0017] According to an improvement, the switch ma-
chine of the invention includes, in combination with sig-
naling means or even separately therefrom, means for
mechanically signaling the partial trailing condition.
[0018] Said mechanical means may advantageously
be such as to also cause a functional loss of the switch
machine.
[0019] Said functional loss may be set in such a man-
ner that the normal operation of the switch machine may
be restored by a specific action, which may be a remote
controlled actuation of automatic restoring actuators or

3 4



EP 1 219 521 A1

4

5

10

15

20

25

30

35

40

45

50

55

a direct manual intervention, such as when the trailing
resistant means, having a predetermined rupture be-
havior, are broken.
[0020] In accordance with a preferred embodiment of
the invention, the means for stably signaling a partial
trailing impact consist of sliders situated nearer the
stops associated to the drive means which cooperate
with the trailing resistant means, as compared to the po-
sition of the trailing resistant means relative to said
stops, and which signaling means are moved by said
stops associated to the means for driving the switch
points to the position in which the signaling switches are
actuated.
[0021] Advantageously, the signaling means, i.e. the
sliders and the signaling switches are also mounted in
such a manner as to allow displacement thereof alter-
nately to positions of interference and non interference
with the stops associated to the means for driving the
switch points under the action of the carrier means, in
the same manner as described for trailing resistant
means.
[0022] Both the trailing resistant means and the
means for signaling partial trailing may be advanta-
geously mounted on a single saddle which is controlled
by cams associated to the carrier means by control tail-
pieces.
[0023] In order to stably keep the signaling sliders in
the signaling switch actuating position, said sliders are
associated to signaling position locks, which are in turn
caused to cooperate with the signaling means in the
event of a partial trailing impact.
[0024] To this end, the invention advantageously pro-
vides that the signaling means, particularly the sliders
are associated to a cam which may be moved along with
the signaling sliders and cooperates with a lock, which
is elastically loaded against said cam, the latter having
a cam track with at least one boss, bulge, projection or
recess behind which the lock is positioned when dis-
placement occurs due to a partial trailing impact on the
slider, so that said slider can no longer snap backwards
when the direct thrust force on the switch points stops.
[0025] According to an additional characteristic, the
signaling means are associated to additional means for
holding them in the starting position, which only release
the signaling means, i.e. the sliders, when a predeter-
mined force on the switch points, hence on the drive
means, is exceeded.
[0026] These holding means advantageously consist
of a roller elastically stressed against a cam, which may
be moved along with the slider and has a recess with
inclined end walls, in which the roller is held until a pre-
determined force is exceeded.
[0027] Advantageously, the holding cam is made of
one piece with the cam for locking the slider in the sig-
naling switch actuating position.
[0028] All cam tracks may be integrated on a single
cam associated to a single slider for both displacement
directions of the drive means. In this case, the holding

recess may be provided in the central position and the
two locking tracks of the slider may be provided in the
partial trailing position on both sides of the recess for
holding the slider in its starting position. Moreover, the
slider may be displaced in both directions, hence it has
opposite surfaces abutting against the stops associated
to the drive means.
[0029] Obviously, the holding cam and the roller co-
operating therewith may be also moved, like the trailing
resistant means, the sliders and the cam for locking
them in the partial trailing position, alternately to posi-
tions of interference and non-interference with the stops
of the switch point displacing drive means.
[0030] A preferred embodiment of the invention pro-
vides that the sliders have a substantially circular shape,
with a flattened abutment face on the side facing toward
the corresponding stop associated to the drive means,
the latter being able to rotate about their axis. In this
case, advantages may be obtained from providing both
start position holding cam track and partial trailing posi-
tion locking cam track along the peripheral edge of the
circular slider. Moreover, the holding roller, and the par-
tial trailing position locking roller may be integrated in a
single roller borne on a transverse tailpiece of a member
which is slidable in a radial direction with respect to the
circular slider and loaded against the peripheral surface
of said slider by elastic means, as well as provided with
stops for operating and/or controlling the signaling
switches.
[0031] In this embodiment, there is provided a circular
slider for each sliding direction of the drive means,
hence a pair of symmetrical opposite circular sliders,
which are rotatably mounted on the same axle, the re-
taining recesses along the peripheral edge being coin-
cident, whereas the cam tracks for locking the sliders in
the partial trailing condition are provided on respectively
opposite sides of the retaining recesses, and the stops
associated to the switch point drive means are asym-
metric, i.e. extend in such a manner as to cooperate
each with one of the sliders.
[0032] Advantageously, the trailing resistant means
consist of a weakened pin which is formed by an end
coaxial extension of a saddle, which slides radially with
respect to the circular sliders and carries the axles about
whose axes the circular sliders rotate, whereas the roller
for displacing the circular sliders for signaling the partial
trailing impact and the weakened trailing resistant pin is
mounted coaxially to the circular sliders on a terminal
extension outside said circular sliders.
[0033] The rollers cooperating with the peripheral
cam tracks of the circular sliders are also mounted on a
saddle sliding radially with respect to the circular sliders,
which is independent from the saddle which carries the
sliders and the weakened trailing resistant pin, the two
saddles being loaded by a single elastic member which
stresses them into the position in which the trailing re-
sistant pin and the sliders are engaged with the stops
and the roller for locking and/or retaining said sliders are
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held pressed against the peripheral track thereof, the
two saddles being further mounted in such a manner as
to allow separate control and movement thereof.
[0034] Advantageously, the saddle which carries the
rollers for retaining and locking the circular sliders in the
partial trailing position is interposed between the elastic
member and the saddle which carries the roller for dis-
placing the trailing resistant means and the partial trail-
ing signaling means into the positions of interference
and non-interference with the stops of the switch point
drive means, the two saddles being mounted in such a
manner as to allow displacement of the saddle which
carries the partial trailing position holding and locking
rollers, cooperating with the sliders for signaling the par-
tial trailing condition and for controlling the signaling
switches without causing the trailing resistant means
and the trailing condition signaling means to be dis-
placed between the positions of interference and non-
interference with the stops on the drive means.
[0035] In a particularly advantageous embodiment,
thanks to the high construction integration of the trailing
resistant means and the partial trailing signaling means,
instead of separating the trailing resistant means from
the partial trailing signaling means, the trailing resistant
means are arranged to cooperate directly with the partial
trailing signaling means. To this end, said sliders have
surfaces designed to contact with stationary abutment
elements, e.g. pins, teeth, etc. These stationary abut-
ment elements are mounted in such a manner as to be
displaceable with the sliders into the positions of inter-
ference and non-interference with the stops associated
to the switch point displacing drive rods. Preferably
these contact elements are axial teeth or pins engaging
in slots of the sliders. In the case of circular sliders, the
slots are obviously in the form of coaxial circular sectors,
and have such a width as to prevent any interference of
the ends of said slots with the axial pins or teeth until
the predetermined partial trailing stroke is overcome.
When the switch point stroke overcomes said predeter-
mined axial stroke, the pin or tooth will come to cooper-
ate with the end of the slot formed in the sliders, thereby
being broken.
[0036] This construction advantageously allows to
dispose a single circular sector with the axis of rotation
perpendicular to the upper surface of the switch ma-
chine. The surface of the circular sector for abutment
with the stops associated to the switch point drive rods
consists in this case of an axial tooth on the face of said
slider facing toward the drive rods.
[0037] The latter embodiment allows to considerably
limit construction costs and dimensions of the trailing
signaling device. Said device is also more easily mount-
ed and replaced.
[0038] The advantages of the present invention are
self-evident from the above description. Unlike prior art
arrangements, the invention does not include means for
actually locking the switch points against trailing, but has
means which provide locking functions against trailing

up to a certain trailing force exerted on the switch points,
and signal in any case the occurred partial trailing con-
dition. While a trailing condition with the switch points
being forced above the threshold requires the switch
machine to be restored by only replacing the trailing re-
sistant means, when a partial trailing impact occurs, a
stable switch point slight or partial forcing signaling con-
dition, require a local intervention by the personnel to
reset the signaling means and to inspect in any case the
switch machine. All this is achieved by relatively simple
mechanical means which do not require substantial
changes to the construction of existing switch machines,
and which are easy to mount and to replace. Also, as
specified above, the invention prevents any unforesee-
able parts from being broken before trailing, thereby
avoiding all associated heavy maintenance and re-
placement interventions on the parts of a switch ma-
chine. This is a critical feature when considering that the
replacement of a whole switch machine is not a fast and
easy operation. These conditions are obviously even
more difficult in the case of switch machines wholly in-
tegrated in housings having the same size and arrange-
ment as a rail tie.
[0039] Further improvements of the invention will form
the subject of the subclaims.
[0040] The characteristics of the invention will appear
more clearly from the following description of a few em-
bodiments, illustrated without limitation in the annexed
drawings, in which:

Fig. 1 is a plan view of a so-called English type turn-
out.
Fig. 2 is an sectional view of the switch machine as
seen through a vertical plane transverse to the
track.
Fig. 3 is an vertical cross sectional view of the switch
machine.
Fig. 4 is an enlarged sectional view of the portion of
the switch machine corresponding to the rod carrier,
as seen through a horizontal plane.
Figs. 5 to 7 are respectively a sectional view as seen
through a horizontal plane and two views of a detail
of the trailing resistant means and of the partial trail-
ing signaling means, as seen through two sectional
orthogonal vertical planes of a switch machine ac-
cording to the first embodiment which is in the rest
condition.
Figs. 8 and 9 are two views of the detail of the trailing
resistant means and of the partial trailing signaling
means as seen through two sectional orthogonal
vertical planes of the switch machine according to
the first embodiment, as shown in Figs. 6 and 7, in
a condition of a first limited displacement of the
switch points, caused for instance by lateral oscil-
lations of a train or by an initial trailing attempt.
Figs. 10 to 12 are views like Figs. 5 to 7, in which
the switch points have been displaced to an extent
corresponding to a minimum partial trailing stroke,
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which has brought the stops of the drive means to
contact with the trailing resistant means and with
the partial trailing signaling means, thereby only
causing the rotation of the corresponding signaling
slider.
Figs. 13 to 15 are views like Figs. 10 to 12, in which
the railroad switch has been completely trailed, with
the switch points being forced with a thrust force ex-
ceeding the rupture strength of the trailing resistant
means.
Fig. 16 is a cross sectional view of a construction
variant of the switch machine and of the trailing re-
sistant and partial trailing signaling means.
Fig. 17 is a top plan view of a portion of the switch
machine in which there are provided trailing resist-
ant and partial trailing signaling means as seen in
Fig. 16, said means being shown in the position of
non-interference with the stops associated to the
switch point drive means.
Figs. 18 to 21 are views like Fig. 17, with the trailing
resistant and partial trailing signaling means in the
different positions corresponding to Figs. 8 to 15 of
the previous embodiment.
Figs. 22 to 25 are a plan view of the position of the
switch points and of the drive means relative to the
rod carrier through the different positions of the trail-
ing resistant and partial trailing signaling means as
shown in Figs. 18 to 21.

[0041] The switch machine of the invention is shown
without limitation in combination with a so-called Eng-
lish-type switch. This combination is to be intended with-
out limitation, but shows one of the most complex im-
plementations of the invention. The provision of a switch
machine in the form of a tie is also to be intended without
limitation and here again said provision is a preferred
embodiment as compared with traditional switch ma-
chines which may have the inventive characteristics as
claimed, obviously mechanically adapted to the different
construction conditions.
[0042] The so-called English-type turnout is provided
at crossings and has four switch points. In the English-
type turnout two tracks are provided with the rails B1,
B1' and B2, B2' cooperating with the switch points A1,
A1' and A2, A2' respectively. A switch machine 1 having
a shape and a size substantially corresponding to those
of a rail tie houses the means for displacing the switch
points A1, A1' and A2, A2'.
[0043] Referring to Figs. 1 to 15, the tie-shaped switch
machine 1 extends for a certain length even outside the
trucks to an extent substantially corresponding to the
ties and a drive motor, typically an electric motor, denot-
ed as M, is housed in one of these outer end extensions.
The motor M rotatably drives, by means of a bevel gear
drive 5, 5', a threaded rod 3 which is coupled to the out-
put shaft 5" of the drive by means of a joint of any type,
which may be even disengageable in a stress condition
above a predetermined torque or friction. A non-rotata-

ble nut screw, sliding integrally with a first carriage 12 is
fitted onto the threaded rod 3. The carriage 12 may roll
on wheels 13 in both directions longitudinally to the
threaded rod 3 on the bottom of the switch machine 1.
The carriage 12 may be moved between two stop end-
of-stroke walls which delimit the actuating stroke. The
end-of-stroke positions of the carriage 12 are defined
by a stationary stop 80, which is integral with the bottom
of the switch machine and through which an axial ex-
tension 412 of the carriage 12 passes, which carries an
abutment widened part 512 at its free end.
[0044] The actuating carriage 12 is integral with a su-
perposed guide 19 for a rod carrier 18 which is integral
in its translation with the actuating carriage 12, thanks
to a vertical stud or any other interlocking arrangement
618 and rolls on rollers 218 along the lateral longitudinal
walls of the guide 19 in the switch machine 1 . The rod
carrier 18 is tubular, and its side walls, which have the
shape of isosceles trapezoids, and form symmetrically
opposite inclined planes 518 at the opposite ends of
each side wall 318 of the rod carrier 18, which planes
converge toward the center of the carriage 18. At said
center, the rod carrier 18 has, at the bottom and top
sides, a sliding guide which may be double, i.e. provided
on both sides or simple 418, for instance a median lon-
gitudinal groove, or a half thereof, for housing the ends
of a central rod 120. The central rod 120 is connected
to the rod carrier 18 by means of two leaf springs 220.
Each of the two leaf springs is fastened by its extrados
side and in a symmetric position with respect to the other
leaf spring of the central rod 120, whereby a substantial
"X" shape, vertically cut into halves by the rod 120 re-
sults in a plan view. Each of the free ends of the leaf
springs 220 carries a roller 320. The leaf springs 220
are dimensioned in such a manner that each roller 320
cooperates with an inclined plane 518 of the rod carrier.
Particularly, the rollers 320 at the ends of each leaf
spring 220 cooperate with the inclined planes 518 re-
spectively at the end sides of the same side of the rod
carrier 18 toward which the leaf spring 220 faces.
[0045] The central rod 120 is fastened to the leaf
springs 220 substantially at one point, particularly at the
point or more precisely the tangent strip between the
leaf springs 220 and said rod 120, by means of a clamp
420.
[0046] The central rod 120 is connected at both ends
by means of joints to drive rods 21 extending up to the
portion under the corresponding rail B1, B1', B2, B2'.
The end 121 of the drive rods is made in the form of a
plate, which is horizontal in the example, and is slidably
engaged between two guiding side walls 23. At the ends
121 of the pulling rods 21, on the upper face thereof,
there are provided a first elongated groove 221 having
a certain predetermined length and a second angled
groove 321 in the end portion, closer to the joint 22 for
connecting the rod carrier 18 of the rod carrier 18 and
at a predetermined distance from said first groove 221.
The first groove 221 is rectilinear and the longitudinal
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axis thereof is parallel and coincident with the central
longitudinal axis of the corresponding drive rod 21. The
second groove 321 forms an obtuse angle and has a
branch parallel to the central axis, longitudinal to the cor-
responding drive rod 21, but laterally staggered with re-
spect to the latter, substantially to an extent correspond-
ing to the length of the tooth 124 of an oscillating lever
24 and a transverse inclined branch which ends sub-
stantially at the center of the drive rod 21. The length of
the projection of the second groove 321 on the longitu-
dinal axis of the corresponding drive rod 21 is substan-
tially identical to the total length of the first groove 221.
[0047] An oscillating lever 24 is provided at the end
121 of each drive rod 21, which lever is angled at the
end corresponding to the free end of the drive rod 21 to
form a hook-like tooth 124. Two transverse pins 224 and
324 extend from the lower side supporting the oscillating
lever 24, and are engaged in the corresponding grooves
221 and 321 at the ends 121 of the drive rods 21. One
of the pins 224 is provided at the end of each oscillating
lever 24 facing toward the rod carrier 18, whereas the
other pin 324 is provided in line with the former 224, with
reference to the longitudinal axis of the longer branch of
the oscillating lever 24 and in the corner area thereof.
The distance between the two pins 224 and 324 sub-
stantially corresponds to the distance between the pro-
jections of the ends, on the same side, of the grooves
221 and 321 on the longitudinal axis of the drive rods
21, in such a manner that, when the pin 224 abuts
against one of the ends of the groove 221, the pin 324
abuts against the end on the same side of the angled
groove 321, in this case having the function of a guide
track for the pin 324, and causes an angular displace-
ment in the horizontal plane of the oscillating lever 24,
whose stroke is sufficient to bring the lever alternately
into the position in which the tooth 124 is engaged be-
hind the end edge of the opposite guiding side wall 23
and into the position in which it is disengaged therefrom
due to a relative displacement between the drive rod and
the oscillating lever 24.
[0048] A transverse extension connected to the
switch point, extends coaxial to the pin 224 engaged in
the rectilinear groove 221 of the drive rod 21, on the up-
per side of each rocking lever, which extension consists
of a pin 424 having a head 524 in the form of a spherical
interlock seat for a spherical tailpiece which is integral
with the switch point A1, A1', A2, A2' in such a manner
that the rocking lever 24 is connected to the correspond-
ing switch point A1, A1', A2, A2', to rotate at least about
the axis shared with the pin 224 of the lever 24. The
spherical tailpiece extends from an arm 125 fastened to
the switch point A1, A1', A2, A2', particularly to a longi-
tudinal side wall thereof.
[0049] The above construction provides the following
operation:
[0050] By actuating the threaded rod 3 to cause the
switch points to be displaced from a starting position in
which one of said switch points abuts against the corre-

sponding rail into the position in which the opposite
switch point abuts against the associated rail, the car-
riage 12 is displaced and drives along the superposed
rod carrier 18 together with the rod 120, hence with the
drive rods 21. In the starting condition, the pins 224 and
324 of the rocking lever 24, connected to the initially
thrown switch point abut against the end of the associ-
ated grooves 221, 321 on the front side thereof with ref-
erence to the direction of translation of the drive rods
21. Therefore, at the beginning of the translation stroke
of the drive rods 21, the drive rod 21 associated to the
thrown switch point in the start position performs a
movement relative to the switch point and to the con-
necting oscillating lever 24. The relative movement is
such as to bring the lever 24 associated to the thrown
switch point/s in the starting condition, into a position of
disengagement from the end edge of the guiding side
wall 23 whereas, on the opposite side, the guide rod has
performed such a relative motion that the connecting os-
cillating lever 24 associated to the switch point/s which
are to be brought into the thrown position, takes a slight-
ly inclined position, substantially abutting against the in-
ner surface of the guiding side wall 23 associated there-
to. When this condition is reached, the pins 324 of all
the oscillating levers 24 which are connected to the cor-
responding switch points A1, A2 have reached a sub-
stantially intermediate position between the end of the
inclined branch and the end thereof in the corner area
of their respective grooves 321. The oscillating levers
24 are held in this position thanks to the side guides 23
against which they slide in the further stroke during
which, the levers 24 and the switch points are pulled to-
gether with the drive rods 21. The switch point reaches
the thrown position and at the same time the tooth 124
of the connecting oscillating lever 24 passes beyond the
rear edge of the facing guide side wall 23, with reference
to the translation direction of the drive rods 21, whereby
any further translation of the drive rods 21 causes a fur-
ther oscillation, especially of the connecting lever 24 as-
sociated to the switch point which has been brought into
the thrown position into the position in which it is en-
gaged behind the end edge of the facing guide side wall.
The oscillating lever for connecting the switch point
which has moved away from the associated rail is further
brought into the central position with respect to the side
guides 23.
[0051] Referring to the English-type turnout as shown
in the figures, providing two pairs of switch points A1,
A1' and A2, A2', since the switch points of the two pairs
must take constrained thrown positions in pairs, a single
actuating carriage 12, and a single rod carrier 20 are
sufficient for all four switch points. Besides having four
switch points, the English-type turnout differs from the
normal one in that no specific position locking means
may be provided at the center of turnout for the switch
points A2 and A1'. Therefore, in this condition, since the
switch point A1 must take the thrown condition with the
switch point A2 of the other pair, both are rigidly linked
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together by means of a rod 26, whereby the lock device,
i.e. the connecting oscillating lever 24 is only provided
outside the track and at the switch point A1. An identical
construction is also provided for the switch points A1'
and A2' which take together the thrown position against
their respective rail.
[0052] The above clearly shows that the construction
of the switch machine for a traditional two-point turnout
is perfectly identical to the one of the English-type turn-
out and may be obtained therefrom by simply removing
the rods 26 and the inner switch points A2, A1'.
[0053] The particular construction of the rod carrier 18
allows the turnout to be trailable. This means that the
turnout may be actuated by a train which runs in the di-
rection opposite the arrow T of Fig. 1 and in the wrong
track, thereby acting with its wheel on the non-thrown
switch point.
[0054] In these conditions, the train wheel exerts a
displacement force against the associated rail to throw
the non-thrown switch point and if the switch point did
not fail, it would break or anyway cause derailment.
[0055] Thanks to the connecting leaf springs 20 and
to the rod carrier 18, when a force is exerted on the non
thrown switch point to displace it towards the corre-
sponding rail, and when this force exceeds the elastic
force of the leaf springs 220, the rollers of the rear
branches of the two opposite leaf springs 220 roll on the
inclined planes 518, running past the latter and com-
pressing together the two associated branches of the
leaf springs 220, whereby the central rod 120 and the
associated drive rods 21 are free from the carriage 12
and may be translated in the direction of the force acting
on the switch point. The mechanism of the connecting
oscillating levers is wholly independent from that of the
actuating carriage and operates in the same manner as
described above. The inclined planes 518 have such a
length that the rolling distance run by the rollers from an
end to the other thereof substantially corresponds to the
length of the angled grooves 321 of each drive rod,
which are rectilinear and parallel to the longitudinal axis
of the drive rods whereby, as long as the rollers remain
on the inclined planes 518 without reaching the interme-
diate portion of the side walls of the rod carrier 18, the
oscillating levers 24 to be connected to the thrown
switch points do not take the disengagement position.
This allows the drive mechanism to absorb slight me-
chanical stresses exerted on the switch points, without
causing the turnout to change its position. The rod car-
rier 18, which is integral with the actuating carriage 12
allows to prevent any stress on the drive motor when
mechanical obstacles interpose between the switch
point and its respective rail when the former is thrown
against the latter. In fact, if, for instance a stone or else
prevents the switch point from taking its final thrown po-
sition, the actuating carriage may be nevertheless be
brought to its end-of-stroke position, by a disengage-
ment of the central rod 120 from the rod carrier 18 like
the one described for the trailing condition.

[0056] According to a further characteristic, means
may be provided for limiting the displacement of the cen-
tral rod 120 or of the drive rods 21 or anyway for oppos-
ing, at least to a predetermined extent with reference to
a predetermined opposition resistance, the displace-
ment of said rods thereby disabling the trailability feature
of the turnout. Particularly, this may be obtained by
means of a transverse, vertical stud 50 engaged in co-
incident slots 52 of the central rod 120 or of the rods 21
rigidly connected thereto. The stud 50 may be either ar-
ranged to be only inserted manually, thereby preventing
the turnout to be trailable unless a manual change is
made, or may be controlled in its two positions in an au-
tomatic manner, e.g. by means of electromagnets
which, by being actuated or disabled, take the stud 50
into positions of engagement or disengagement of the
central rod 120. The whole may be also achieved in oth-
er manners and by other actuator means. This feature
may be also provided indiscriminately and with no con-
siderable variants or modifications both in the English-
type turnout as shown by way of example and in the con-
ventional two-point turnout.
[0057] The stud 50 cooperates with slots 52 formed
in the central rod 120, whose length is such that a certain
relative movement is allowed, within preset limits, be-
tween the central rod 120 and the vertical trailing resist-
ant stud 50. This is particularly aimed at allowing the rod
carrier 18 and the activating carriage 12 to always reach
the end-of-stroke position in which the motor M is
stopped, even when obstacles are interposed between
the switch point and the rail against which it is thrown,
and prevent the switch point from being thrown against
said rail in the end-of-stroke position, or when the switch
points are only partially displaced either in the case of
incomplete trailing or due to the action of transverse os-
cillations of rail cars running in the right direction through
the switch but nonetheless exerting such translation
forces on the switch points, as to simulate the trailing
condition.
[0058] The slots 52 have such a length that, the rela-
tive stroke between the central rod and the carriage
which, in the above case is run against the action of the
leaf springs 220, always keeps the rollers of the leaf
springs within the inclined plane 518 of the rod carrier
18. Hence, the central rod may perform small move-
ments relative to the rod carrier 18 and to the actuating
carriage 12, but may be never completely released
therefrom like in the case of complete trailing when the
turnout is trailable.
[0059] In order to allow the turnout to be actuated,
even in the case of a stud which cannot be controlled
automatically in its operating and idle position, there are
provided means for automatically carrying the stud 50
into its idle position upon actuation of the turnout. In this
example, lifting means are provided for the purpose,
which are associated to the rod carrier 18 and consist
of inclined planes 154 of a cam track 54 cooperating with
a roller 53 which is supported in such a manner as to
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rotate about an axis transverse to the sliding direction
of the central rod 120 and to overhang laterally in line
with said inclined planes 154 at the free end of the stud
50.
[0060] Upon actuation of the rod carrier 18, before the
stud 50 reaches the corresponding end of the associat-
ed slot 52 in the central rod 120, the roller 53 on the stud
50 comes to cooperate with the inclined plane 154 of
the cam 54 carried by the rod carrier 18 and is lifted into
a position in which it is released from the corresponding
slot 52 of the central rod 120, thereby allowing the latter
to be freely displaced with the rod carrier 18. When the
end-of-stroke switching position is reached, an opposite
inclined plane or an interruption of the cam track pushes
the stud 50 back to the position in which it engages the
other slot 51 in the central rod 120 thereby restoring the
non-trailability condition.
[0061] With reference to Figures 5 to 15, the invention
includes particular means to make the switch non trail-
able and to signal partial trailing conditions. The stud 50
is mounted at the end of a saddle 60 which is accom-
modated in an enclosure 61, in such a manner as to be
able to slide in the axial direction of the stud itself and
perpendicular to the rod. The saddle 60 is stressed by
a spring 62 into a stable condition in which it engages
the slots 52 of the central rod. A transverse tailpiece of
the stud 50 which is provided in the form of a spindle or
axle 63 bears a control roller 53, cooperating with the
cam 54, 154 of the rod carrier 18, in a slightly staggered
position, coinciding with the cam 54, 154. The latter dis-
places the roller alternately upwards to a position in
which the stud 50 does not interfere with the corre-
sponding end of the two slots 52 of the central rod 120,
when the switch points are displaced properly, thanks
to the carriage and to the associated rod carrier 18, and
to a position in which the stud 50 interferes or engages
in the corresponding slot 52 of the central rod when the
switch points are in one of the two end-of-stroke posi-
tions. In this condition, if the switch points are displaced
by a force exerted directly thereon, e.g. by rolling stock,
thanks to the elastic connection between the leaf
springs 220 and the rod carrier 18, the rods 21 and the
central rod 120 may be displaced relative to the enclo-
sure and to the stud 50 as well as relative to the rod
carrier 18. Nevertheless, the displacement of the switch
points under a direct force acting thereon does not allow
the stud 50 to be displaced to a position of non-interfer-
ence with the end sides 152 of the respective groove
52, since the carriage for driving the rods 120, 21, i.e.
the rod carrier 18 which controls displacement while the
stud 50 is in the idle position stands still.
[0062] As is apparent from Figs. 5 to 7, in the proper
end-of-stroke position of the switch points, the stud 50
is at a certain distance from the end wall 152 of the slot
52 against which it abuts when the switch points are dis-
placed due to a direct action thereon. In this case, the
initial displacement through a certain distance corre-
sponding to an incomplete disengagement of the leaf

springs 220 from the rod carrier 18, i.e. from the inclined
planes of the end sides thereof and to a condition in
which the switch points are slightly displaced, may be
caused for instance by a partial trailing impact or by a
side slip of the wheels of a train even though it runs in
the proper direction of traffic. Thanks to this arrange-
ment, in these conditions no stress is exerted upon the
stud 50, and the switch machine must not necessarily
be disabled.
[0063] The stud 50 further has a weakening peripher-
al groove 250 which has such a depth as to allow the
stud to be broken when a predetermined transverse
force is applied thereon. When a limited and partial dis-
placement of the switch points occurs, due to a force
exerted thereon, the stud 50 does not interfere with the
end sides 152 of its respective groove 52 and hence is
not broken thereby (Figs. 8 to 12). However, when the
switch points are displaced through a distance that ex-
ceeds a certain minimum predetermined stroke (Figs.
13 to 15), substantially corresponding to the stroke of
the end rollers 320 of the leaf springs 220 associated to
the central rod 120, which is run by these rollers to finally
pass over the inclined planes 518 of the rod carrier 18,
the corresponding end side 152 of the corresponding
groove 52 of the central rod 120 comes to cooperate
with the stud 50. If the force acting on the switch points
reaches the predetermined rupture strength of the stud
50, the latter breaks, thereby leaving the rods 21, 120,
hence the switch points the possibility to further move
in the direction of the opposite operating position without
damaging the other parts of the switch machine.
[0064] The saddle 60 is composed of a first saddle
160 carrying the stud 50 at its end and whereto the roller
53 for controlling the positions of interference and non-
interference of the stud 50 is associated, and of a sec-
ond saddle 260 interposed between the end saddle and
the spring 62, which bears the means for controlling the
signaling switches 65, 66, two of which are provided for
safety purposes. The two saddles 160 and 260 may be
displaced in the same direction and are free from each
other, hence displaceable either together or separately.
Hence, the signaling means may be operated regard-
less of the displacement of the stud 50 and such feature
will be more apparent from the following description.
Moreover, the first saddle 160 for carrying the stud 50
cooperates with end-of-stroke stops of stud engage-
ment in the grooves 52 of the central rod 120, which
stops face away from the elastic member 62 and delimit
the deepest penetration position of the stud 50 in said
grooves 52 of the central rod 120.
[0065] According to an additional characteristic of the
invention, the stud 50 is associated to means designed
to control signaling of the trailing condition, both in case
of complete trailing with the stud 50 being broken, and
in the case of partial trailing, within a range of displace-
ment of the switch points from a position of simple con-
tact between the end side 152 of the corresponding
groove 52 and the stud 50 to the position in which the
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stud 50 is broken and passed over, i.e. from an initial
trailing position when a minimum stroke is run by the
switch points within a range in which such displacement
is considered irrelevant for the purposes of detection, to
the opposite end-of-stroke position of the switch points
after the stud 50 has broken.
[0066] In the illustrated embodiment, these means
consist of a rotating slider 70, consisting of two circular
coaxial plates 170 which are particularly fitted onto the
same axle 63 which bears the roller 53 for controlling
the movement of the stud 50 into the positions of inter-
ference and non-interference with the grooves 51, said
roller also moving the plates 170 into positions of inter-
ference and non interference with actuating stops again
consisting of the end sides 152 of the grooves 52 of the
central rod 120. The two circular plates 170 have a flat-
tened portion 270 on the side facing toward the end side
152 of the corresponding groove 52, which is relevant
for the corresponding displacement direction of the
switch points upon trailing. Said flattened portion is
ahead toward the relevant end side 152 of the corre-
sponding groove 52 with respect to the stud 50. More-
over, the circular plates 170 which obviously have their
flattened portions in diametrically opposite positions,
have a first peripheral cam track with a particularly V-
shaped recess 370, for engagement of a roller 71 fitted
onto the second saddle 260 for controlling the signaling
switches 65, 66. The roller 71 and the groove 370 have
the joined function to hold the circular plates in the de-
fined starting position and the faces of the groove 270
are inclined to such an extent as to set a predetermined
force for holding the two circular plates 170 in position,
below which said two circular plates 170 are not rotated.
Hence, as long as the switch points are displaced within
a certain stroke and the force exerted thereon is lower
than the force whereby the circular plates 170 could be
released from the retaining roller 71, the two plates are
not set into rotation and the second saddle 260 for con-
trolling the signaling switches 65, 66 is not displaced
against the action of the spring to the state in which said
switches are operated.
[0067] It shall be noted that the grooves 52 or the sin-
gle groove 51, since only the two opposite end sides
152 nearest the switch points are relevant, have such
an extension that each end side 152 always coincides
with the central stud 50, whereas the two opposite and
facing end sides 152 extend sidewise to such an extent
as to be coincident or interfere with one of the two ro-
tating circular sliders 170 respectively, i.e. with the cir-
cular slider whose flattened portion 370 faces toward the
corresponding end side 152 respectively.
[0068] According to an additional characteristic, in or-
der to allow the saddle 260 for controlling the signaling
switches 65, 66 to be maintained in the signaling posi-
tion when such a partial trailing action has been exerted
on the switch points as to displace the sliders 60 for de-
tecting and signaling such partial trailing, but not as to
cause the stud 50 to break (Figs. 10 to 12), a peripheral

profile 470 which forms another depression-like cam
track having a predetermined angular width is provided
at the periphery of the circular plates 170 immediately
past the groove 370 with reference to the corresponding
direction of rotation of the corresponding circular plate
170. The depression 470 has end faces 570 whose
shape is such as to form stops for stably holding the cir-
cular plate in its angular position and for preventing it
from taking its former angular position. Therefore, in the
partial trailing position, the signaling switches 65, 66 are
stably operated and functionality may be only restored
by a manual intervention whereby the circular plates 170
are brought back to their starting position after checking
the functionality of the switch machine. Such function-
ality is independent from the behavior of the stud 50,
which is not under stress here. The peripheral cam track
470, 570 has such an angular width as to allow that the
conditions in which trailing is signaled may be main-
tained even when complete trailing occurs, and the stud
50 breaks, as shown in Figs. 13 to 15.
[0069] Trailing conditions are detected when the sig-
naling switches 65, 66 are operated, as well as when
signals are received from the position sensors associ-
ated to the carriage and/or to the rod carrier 18. In fact,
the switches for signaling the trailing condition are op-
erated anytime the stud 50 and/or the means 70 for de-
tecting and/or signaling partial trailing are moved out-
wards either due to trailing or to the displacement
caused by the cams 54, 154 of the rod carrier when the
switch machine is in normal operating conditions. Nev-
ertheless, while in the latter conditions, the rod carrier
18 and/or the carriage cause their own position signals
to be switched, in case of trailing said position signals
of the rod carrier 18 and/or the carriage are not switched,
the switches for signaling the displacement of the stud
50 and/or of the sliders 170 for detecting and signaling
partial trailing conditions are only switched.
[0070] With reference to Figures 16 to 25, a variant
embodiment of the switch machine of the previous Fig-
ures 1 to 15 is shown. The features are substantially the
same, except that there is not provided a real trailing
resistant stud 50, but a mechanical member which
breaks upon trailing but is of no essential hindrance to
the translation of the switch points. Essentially, in this
embodiment the stud 50 is replaced by a mechanical
member of an irreversible fuse, which is denoted as 50'.
[0071] The variant embodiment as shown in Figures
16 to 25 is further improved as regards construction ra-
tionalization and in terms of position of the axis along
which the saddles slide parallel to the upper wall of the
switch machine. This allows to limit dimensions in the
vertical direction, which is particularly advantageous for
a switch machine which is integrated in a box replacing
a rail tie or positioned like a rail tie.
[0072] In this case, the saddle 60 consists of a plate
160 which may be moved transverse to the direction in
which the rods 21, 120 slide and parallel to the upper
wall of the switch machine. The saddle 160 is subjected
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to the action of a spring 62 which pushes it to a stable
end-of-stroke position in which a first displacing roller
53 interferes with a cam 54, 154 of the rod carrier 18.
The roller 53 projects downwards from the plate 160 to-
ward the inside of the switch machine and in a position
coinciding with the cam 54, 154, which is obviously stag-
gered through 90° with respect to the cam 54, 154 of
the previous embodiment. Like in the previous embod-
iment, a second saddle 260 is interposed between the
plate 160 and the spring 62 and bears, like in the previ-
ous embodiment, a roller 71 which cooperates with the
recess 370 of the slider for detecting and signaling the
partial trailing condition. The second saddle 260 con-
trols, like in the previous embodiment, two signaling
switches 65, 66. Here, the slider for detecting and sign-
aling the partial trailing condition 70 consists of a single
circular plate 170' which is fitted in such a manner as to
rotate about its axis onto the first saddle or plate 160,
parallel thereto. On the lower side of the circular plate
170', in a diametrically opposite position with respect to
the peripheral retaining recess 370 cooperating with the
roller 71, said plate 170' has an axial tooth 670 which
projects inside the switch machine through an arched
aperture having the shape of a sector of a circle 360 and
being formed in the sliding plate 160, said tooth being
coincident, in a position of interference with the rods 21,
120, with stops 152', associated to said rods 21, 120,
designed to rotatably actuate said plate. The first plate-
like saddle 160 bears a stationary pin 50' which is en-
gaged in an aperture 770 shaped like a coaxial sector
of a circle and formed in the circular plate 170. This pin
50' has, as described above, the same function as the
stud 50 with the predetermined rupture strength of the
previous embodiment.
[0073] On both sides of the V-shaped recess 370 the
circular plate 170 has a recess 470 which is identical to
the one described with reference to the previous em-
bodiment. However, this functionality is achieved here
by a single circular plate 170 which has the function to
detect and signal the partial or total trailing condition for
both switch point displacement directions. The rods, or
the central rod 120, does not have several grooves 52,
but one or more projections whose end sides 152' form
abutments cooperating with the tooth 670 of the circular
plate 170' in the two end-of-stroke positions. The cam
54, 154 associated to the carriage and/or to the rod car-
rier 18 causes, like in the previous embodiment, the lat-
eral displacement of the plate 160 which forms the first
sliding saddle, and hence of the slider 70 for detecting
and signaling the even partial trailing condition, i.e. of
the rotatable plate 170 together with the driving tooth
670 and of the pin 50' engaged in the aperture having
the shape of a sector of a circle 770, as well as of the
second saddle 260 with the holding roller 71, when the
switch points are displaced due to the actuation of the
switch machine. Here, the tooth 670 for actuating the
slider 70, i.e. the rotatable circular plate 170, is dis-
placed sideways to a position of non-interference with

the stops 152' associated to the rods 21, 120.
[0074] The functionality of this second embodiment is
substantially the same as the previous one. In Figure 18
and in the corresponding Figure 22, the switch points
are in one of the two thrown positions and the plate 170
is disposed with the tooth 670 in a position of interfer-
ence with the facing stop 152' which is positioned at a
certain distance from the tooth 670. In the condition as
shown in Figure 19 and in the corresponding Figure 23,
the switch points have been slightly displaced to an ex-
tent substantially corresponding to a slight trailing at-
tempt or to a side slip of a rail car. The stop 152' has not
abutted against the tooth 670 of the circular plate 270'.
[0075] Fig. 20 and the corresponding Figure 24 show
the situation of a partial trailing attempt. Here, the switch
points are displaced to such an extent as to disengage
the circular plate 170' from the holding roller 71 and to
cause it to rotate by letting the roller 71 pass in the re-
cess 470 beyond the non-return projection 570. Never-
theless, the displacement stroke of the switch points is
not sufficient to cause the pin 50' to break, and the latter
only reaches the end-of-stroke position in the aperture
770 having the shape of a sector of a circle.
[0076] Figs. 21 to 25 show a trailing condition which
caused the switch points to be displaced to a greater
extent than allowed by the aperture shaped like a sector
of a circle 770 and in which the force exerted by the
switch points exceeded the rupture strength of the pin
50' which was broken by the end side of the aperture
770 shaped like a sector of a circle , thereby allowing
the switch points to be displaced freely in the direction
imposed by the trailing action.
[0077] In both conditions of Figures 20, 21, 24, 25 the
signaling switches 65, 66 are kept operating.
[0078] Construction advantages are self-evident from
the previous description of this second embodiment, i.
e. smaller dimensions, a smaller number of parts and a
simplification of the conformation of the parts to obtain
a pin having a predetermined rupture strength and the
means for signaling the partial trailing condition.
[0079] Obviously, as shown in the different embodi-
ments illustrated herein, the invention may be greatly
varied, especially as regards construction, without de-
parture from the inventive principle disclosed above and
claimed below, which consists in providing means for
opposing the displacement of the switch points in the
trailing condition by a predetermined rupture strength
and in combination with a stable signaling condition
which is irreversible without a manual intervention by the
personnel.

Claims

1. A switch machine for railroad switches or the like,
having a trailing resistant device for opposing trail-
ing of the switch points, which switch machine com-
prises:
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a drive unit (12, 18, 120, 21, 24) for transmitting
linear throw motion to the switch points (A1, A2,
A1', A2'), including a movable switch point car-
rier member (12, 18), which is dynamically con-
nected to a drive motor (M) ;
displacing drive means (120, 21, 220) which
transmit motion from the carrier member (12,
18) to the switch points, and are connected to
said carrier member by connections (220, 518)
which are releasable when a predetermined
and resettable force is exceeded, to allow free
motion of the drive means, hence of the switch
points relative to the carrier member;
mechanical trailing resistant means (50, 50'),
for opposing the displacement of the switch
points, i.e. of the drive means (21, 120) from
either proper operating position of the switch
points due to the direct exertion of a force on
the switch points, which means (50, 50') may
be actuated when the switch points reach their
proper operating position, and disabled when
the carrier member (12, 18) is operated to dis-
place the switch points from one to the other
operating position.

characterized in that
the trailing resistant means (50, 50') for op-

posing displacement of the switch points, which are
integral with a stationary portion of the switch ma-
chine, are made in such a manner as to have a pre-
determined rupture behavior when the force exert-
ed thereon exceeds a predetermined value, so that
they break and release the drive means under the
action of a predetermined switch point displace-
ment force directly exerted on the switch points,
particularly by the wheels of a rail car.

2. A switch machine as claimed in claim 1, charac-
terized in that the trailing resistant means consist
of connecting keys, studs or pins (50, 50') which co-
operate directly or indirectly through mechanisms
(70, 170', 670, 770, 50') controlled by said stops
(152), with engagement grooves or stops (52, 152,
152') respectively associated to the drive means
(21, 120), whereas the pins, studs or keys (50, 50')
are associated to a stationary part of the switch ma-
chine and are weakened (250) or conformed in such
a manner as to oppose a certain maximum rupture
strength when the ends of the grooves or stops (52,
152, 152') act directly or indirectly against said trail-
ing resistant means.

3. A switch machine as claimed in claim 1 or 2, char-
acterized in that the trailing resistant means con-
sist of means (50') having a predetermined rupture
behavior, designed to have the only function of a
mechanical fuse.

4. A switch stand as claimed in one or more of the
preceding claims, characterized in that the trailing
resistant means (50, 50') and the stops (52, 152,
152') directly or indirectly cooperating therewith are
associated to means (65, 66, 70, 170, 170') for sig-
naling the broken condition of the trailing resistant
means (50, 50') and/or of the stops which signaling
means (65, 66, 70, 170, 170') are operated when
the drive means (21, 120) - typically the rods - take
or pass a predetermined relative position with re-
spect to the carrier member (12, 18) and to the sta-
tionary parts of the switch machine.

5. A switch machine as claimed in one or more of
the preceding claims, characterized in that, in or-
der to control actuation and disabling of the trailing
resistant means (50, 50') when the switch points are
displaced in a normal manner by the displacement
of the carrier means (12, 28), said trailing resistant
means are mounted (60, 64, 54, 154) so as to be
movable between a position of interference and a
position of non-interference thereof with the stops
(52, 152, 152') associated to the switch point dis-
placing drive means (120, 21), whereas said dis-
placement is controlled by actuating cams (54,
154), which are integral with the carrier means (12,
18) and cooperate with control rollers (53) whose
displacement is integral (63) with the one of the trail-
ing resistant means.

6. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
trailing resistant means (50, 50') are provided in
combination with elastic means (62) which stress
said locking means (50, 50') to a stable interference
position, there being provided end-of-stroke stops
(90) in said interference position, whereas the dis-
placement of said trailing resistant means (50, 50')
into the position of non-interference with the stops
(52, 152, 152') associated to the switch point dis-
placing drive means (120, 21) is effected against
the action of said elastic means (62).

7. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
trailing resistant means (50, 50') are disposed at a
certain distance from the cooperating stops (52,
152, 152', 770) associated to the switch point dis-
placing drive means (52, 152) or to a mechanism
(70, 170, 770) controlled by the drive means, when
the switch points are in one of the two displacement
end-of-stroke positions, in such a manner as to al-
low a minimum limited displacement of the switch
points without cooperation of the stops (52, 152,
152', 770) with the trailing resistant means (50, 50')
and consequential rupture thereof.

8. A switch machine as claimed in one or more of
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the preceding claims, characterized in that, in or-
der to be able to account for incomplete trailing im-
pacts, caused by direct displacement of the switch
points which, while exceeding a displacement
stroke of the drive means relative to the oscillating
tolerances of the switch points due to the proper
passage of the train, is not sufficient to break the
locking means, means (70, 170, 71, 370, 470, 570)
are provided for signaling the occurrence of a limit-
ed or partial trailing impact.

9. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
mechanical trailing resistant means (50, 50') and
the means (70, 170, 71, 370, 470, 570) for signaling
the occurrence of a limited or partial trailing impact
are such that they also cause a loss of functionality
of the machine, which may be restored by an inten-
tional intervention.

10. A switch machine for railroad switches or the
like, having a trailing resistant device, which switch
machine comprises:

a drive unit (12, 18, 120, 21, 24) for transmitting
linear throw motion to the switch points (A1, A2,
A1', A2'), including a movable switch point car-
rier member (12, 18), which is dynamically con-
nected to a drive motor (M);
displacing drive means (120, 21, 220) which
transmit motion from the carrier member (12,
18) to the switch points, and are connected to
said carrier member by connections (220, 518)
which are releasable when a predetermined
and resettable force is exceeded, to allow free
motion of the drive means, hence of the switch
points relative to the carrier member;

characterized in that it comprises
means (70, 170, 71, 370, 470, 570) for sign-

aling the occurrence of a limited or partial trailing
impact, designed to account for incomplete trailing
conditions, due to a direct displacement of the
switch points exceeding a predetermined minimum
displacement stroke of the drive means relative to
the rolling stock oscillation tolerances of the switch
points.

11. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
means (65, 66, 70) for stably signaling a partial trail-
ing impact consist of sliders (170) which directly or
indirectly cooperate with the stops (52, 152, 152')
and have surfaces (270, 670) for abutment against
said stops which are closer to the facing stop (52,
152, 152') relevant for the intended switch point dis-
placement direction as compared with the distance
of the trailing resistant means from said stops (52,

152, 152') and which means (70, 170, 170') for sig-
naling partial trailing are displaced by said stops
(52, 152, 152') associated to the switch point drive
means (120, 21) to a position in which the signaling
switches (65, 66) are actuated, upon displacement
of the drive means (120, 21) due to a direct action
of the switch points.

12. A switch machine as claimed in one or more of
the preceding claims, characterized in that the sig-
naling means (70), i.e. the sliders (170, 170') are
also mounted in such a manner as to allow displace-
ment thereof alternately to positions of interference
and non interference with the stops associated to
the means for driving the switch points under the
action of the carrier means (12, 18), like the trailing
resistant means (50, 50').

13. A switch machine as claimed in one or more of
the preceding claims, characterized in that both
the trailing resistant means and the means for sig-
naling partial trailing are mounted on a single dis-
placing saddle (60, 160, 260) which is controlled by
cams (54, 154) associated to the carrier means (12,
18) by means of control tailpieces (53).

14. A switch machine as claimed in one or more of
the preceding claims, characterized in that it has
means for holding the signaling sliders (170, 170'),
in a stable and not automatically reversible manner,
in a signaling switch (65, 66) actuating position, said
signaling sliders (170, 170') being associated to sig-
naling position locking means (470, 570, 71) which
are in turn brought to cooperation with the signaling
means when a partial trailing impact occurs.

15. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
partial trailing signaling means (70), particularly the
sliders (170, 170') are associated to a cam (470,
570) which may be moved along with the partial
trailing signaling means (70), i.e. with the signaling
sliders (170, 170') and cooperates with a lock (71),
which is elastically loaded against said cam (470,
570), the latter having a cam track with at least one
boss, bulge, projection, even formed as an end of
a recess, behind which projection the lock (71) is
positioned when displacement occurs due to a par-
tial trailing impact on the slider (170, 170'), so that
said slider (170, 170') can no longer snap back-
wards when the direct thrust force on the switch
points stops.

16. A switch machine as claimed in one or more of
the preceding claims, characterized in that the sig-
naling means (70, 170, 170') are associated to ad-
ditional means (71, 370) for holding them in the
starting position, which only release the signaling
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means (70), i.e. the sliders (170, 170'), when a pre-
determined force on the switch points, hence on the
drive means (120, 21), is exceeded.

17. A switch machine as claimed in claim 16, char-
acterized in that the holding means consist of a
roller (71) elastically stressed (62, 260) against a
cam, which may be moved along with the slider
(170, 170') and which cam has a recess (370) with
inclined end walls, in which the roller (71) is held
until a predetermined force is exceeded, the roller
(71) being carried by a saddle (260) which cooper-
ates with the signaling switches (65, 66).

18. A switch machine as claimed in claim 17, char-
acterized in that the holding cam (370) is made of
one piece with the cam (470, 570) for locking the
slider (170, 170') in the signaling switch (65, 66) ac-
tuating position.

19. A switch machine as claimed in claim 18, char-
acterized in that all cam tracks (370, 470, 570) are
provided on a single cam associated to a single slid-
er (170') for both displacement directions of the
drive means (120, 21).

20. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
holding recess (370) is situated in a central position,
and the two tracks (470, 570) for locking the slider
(170') in the partial trailing position are disposed on
both sides of the recess (370) for holding the slider
in the starting position, whereas the slider (170') is
free to slide in both directions and has opposite sur-
faces (670) for abutment against the stops (152')
associated to the drive means (120, 21).

21. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
holding cam (370) and the roller (71) cooperating
therewith may be also moved, like the trailing resist-
ant means (50, 50'), the sliders (170, 170') and the
cam (470, 570) for locking them in the partial trailing
position, alternately to positions of interference and
non-interference with the stops (52, 152, 152') of
the switch point displacing drive means (120, 21).

21. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
sliders (170) have a substantially circular shape,
with a flattened abutment face (270, 670) on the
side facing toward the corresponding stop (52, 152,
152') associated to the drive means (120, 21), the
latter being able to rotate about their axis.

22. A switch machine as claimed in one or more of
the preceding claims, characterized in that both
start position holding cam track (370) and partial

trailing position locking cam track (470, 570) are
provided along the peripheral edge of the circular
slider (170).

23. A switch machine as claimed in claim 22, char-
acterized in that the holding roller, and the partial
trailing position locking roller may be integrated in
a single roller (71) borne on a transverse tailpiece
of a member (260) which is slidable in a radial di-
rection with respect to the circular slider (170, 170')
and loaded against the peripheral surface of said
slider (170, 170') by elastic means (62), as well as
provided with stops for operating and/or controlling
the signaling switches (65, 66).

24. A switch machine as claimed in one or more of
the preceding claims, characterized in that it has
a circular slider (170) for each sliding direction of
the drive means (120, 21), i.e. two symmetrically
opposite circular sliders (170) with reference to pe-
ripheral flattened portions (270) and to the cam
tracks for locking said sliders (170) in the signaling
means (65, 66) actuating position, which signaling
sliders (170) are rotatably mounted on the same ax-
le (63), the holding recesses (370) along the periph-
eral edge being coincident, while the cam tracks
(470, 570) for locking the sliders (170) in the partial
trailing positions are provided on respectively oppo-
site sides of the holding recesses (370).

25. A switch machine as claimed in claim 24, char-
acterized in that the stops (52, 152) cooperating
with one of the two circular sliders (170) are dis-
posed in an eccentric, adjacent and coaxial position
with respect to the two circular sliders (170), and
have such an extension as to always cooperate with
the trailing resistant pin (50) and only with the flat-
tened portion (270) of the corresponding circular
slider (170), without interfering with the second ad-
jacent slider, which is operating for the opposite
switch point displacement direction.

26. A switch machine as claimed in one or more of
the preceding claims 1 to 23, characterized in that
the trailing resistant means (50') cooperate directly
with the partial trailing signaling sliders (170', 770).

27. A switch machine as claimed in claim 26, char-
acterized in that it has a single slider (170') having
stop surfaces (770) designed to contact a stationary
abutment member (50'), e.g. a pin, tooth, or the like,
which is mounted in such a manner as to be able to
move with the slider (170') into positions of interfer-
ence and non-interference with the stops (152') as-
sociated to the switch point displacing drive rods
(120, 21), the circular slider having elements (670)
cooperating with said stops (152') associated to the
switch point drive means (120, 21).
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28. A switch machine as claimed in claim 26 or 27,
characterized in that the trailing resistant tooth or
pin extends axially, with reference to the axis of ro-
tation of the circular slider (170') and engages in a
slot (770) shaped like a sector of a circle, which is
coaxial to the circular slider (170').

29. A switch machine as claimed in claim 28, char-
acterized in that the slot (770) shaped like a coax-
ial sector of a circle has such an angular width as
to prevent any interference between the ends there-
of and the trailing resistant pin (50') until the prede-
termined partial trailing stroke is exceeded where-
as, when the switch point stroke exceeds said pre-
determined axial stroke, the trailing resistant pin
(50') comes to cooperate with one of the two ends
of the slot (770), thereby being broken when the
predetermined rupture strength is exceeded.

30. A switch machine as claimed in one or more of
claims 26 to 29, characterized in that the single
circular slider (170') is disposed with its axis of ro-
tation perpendicular to the upper surface of the
switch machine.

31. A switch machine as claimed in one or more of
claims 26 to 30, characterized in that the circular
slider (170') has an axial tooth (670) on the face
turned toward the switch point drive means (120,
21) and cooperates with the stops (152') associated
to said switch point drive means.

32. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
trailing resistant means (50, 50') are mounted on a
first saddle (160) which is able to slide in a radial
direction with respect to the circular slider/s (170,
170'), and bears the common axle (63), about
whose axis both circular sliders (170, 170') rotate,
whereas the roller (53) for displacing the partial trail-
ing signaling circular sliders (170, 170') and the
weakened trailing resistant pin (50, 50') into the two
positions of interference and non interference with
the stops (52, 152) of the switch point drive means
(120, 21), is also mounted on the same saddle
(160).

33. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
roller (71) which cooperates with the peripheral cam
tracks (370, 470, 570) of the circular sliders (170,
170') is also mounted on a second saddle (260), ra-
dial with respect to the circular sliders (170, 170')
and independent from the saddle (160) which car-
ries the sliders (170, 170') and the weakened trailing
resistant pin (50, 50'), the two saddles (160, 260)
being loaded by a single elastic member (62), and
disposed in such a manner as to be able to slide

together or separately.

34. A switch machine as claimed in one or more of
the preceding claims, characterized in that the
saddle (260) which carries the roller/s (71) for hold-
ing and locking in the partial trailing position the cir-
cular slider/s (170, 170') is interposed between the
saddle (160) which carries the roller (53) for moving
the trailing resistant means (50, 50') and the elastic
means (62) for pushing them in a stable position of
interference with the stops (51, 152, 152') associat-
ed to the switch point displacing drive means (120,
21).
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