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(54) Compact Railway Vehicle Manipulator

(57) A compact manipulator (10) for railway vehicle,
especially usable for railway, streetcar and underground
applications, comprises a plate-shaped element (12)
fixed to the vehicle’s drive bench, wherefrom a lever (14)
protrudes, coming out of a case (16) with substantially

semi-circular profile fixed to said plate-shaped element
(12). The case (16) is provided with an extended longi-
tudinal slit whereto a portion of a disc-shaped body or
drum (20) is facing, whereto the lever (14) is fixed; said
drum rotates on a fixed shaft (22) projecting from a sup-
port (38).
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Description

[0001] The presentinvention relates to a compact ma-
nipulator used on board of a railway vehicle.

[0002] More in particular, the presentinvention relates
to a modular single-lever manipulator with high function
integration, advantageously usable for railway, streetcar
and underground applications. It is known that railway
vehicles comprise a plurality of controls adapted to allow
the engine crew to drive the vehicle, which implies the
activation of various functions. Said controls, actuable
by levers, buttons and the like, located on the railway
vehicle drive bench, are typically and mainly referred to
the driving and braking functions, passing by an idle po-
sition. Moreover, there are other controls that, for exam-
ple, relate to the activation of light indicators and sound
alarms, as well as the speed setting in the automatic ve-
hicle drive. This traditional setting, which implies the need
of operating various controls arranged in different posi-
tions on the drive bench, either at the same time or in a
sequence, exhibits some drawbacks.

[0003] Basically, it is the need of operating and, with
multiple movements oriented in a wide space, activating
or deactivating the different functions related to the rail-
way vehicle motion; this undoubtedly implies the need
for a high level of concentration by the vehicle’s driver,
who has to do a job that does not allow distractions and
for which it is necessary to set movements for controlling
functions that cannot always be foreseen with proper ad-
vance. These operating difficulties may also cause haz-
ardous or at least, uncomfortable conditions for the pas-
sengers, who are subject to sudden decelerations.
[0004] U.S. 4, 796, 480 describes an electromechan-
ical manipulator wherein some controls, such as driving
and braking, are articulated on a common horizontal axis.
Such manipulator comprises an auxiliary shaft that car-
ries a conical and a cylindrical gear, as well as a camshaft
combined with a plurality of microswitches. The controls
are activated by two different operating levers, connected
to respective shafts. This is a complex solution that com-
prises multiple components and that forces the vehicle’s
driver to continuously operate two levers to activate the
various functions. Moreover, this known manipulator
does not allow multiple or redundant signals to be pro-
vided for the same information, for safety purposes.
[0005] Moreover, a manipulator of this type has large
overall dimensions and cannot be coupled with other
modules for obtaining an increase in functionality, ac-
cording to the needs. The object of the present invention
is to obviate the drawbacks mentioned hereinabove.
[0006] More in particular, the object of the present in-
vention is to provide a compact manipulator for railway
vehicle which, integrating multiple functions in a single
control or in any case in localised positions, allows the
engine crew to carry out the different operations required
for the vehicle motion at any time and in a simple and
ergonomic manner.

[0007] Afurtherand consequentobjectoftheinvention
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is to provide a manipulator as defined above which would
consequently prevent the waste of manual movements
in various directions and along an extended zone, to the
advantage of driving safety.

[0008] A further object of the invention is to provide a
compact manipulator wherein the main functions are re-
dundant, to the advantage of safety and performance,
even in the event of a failure.

[0009] Last but not least, an object of the invention is
to provide a compact manipulator that can be easily in-
stalled in new-generation maneuvering benches, accord-
ing to the provisions of the UIC 612 standard, thanks to
the reduced overall dimensions thereof and in particular,
to the reduced depth thereof.

[0010] A further object of the invention is to provide a
compact manipulator capable of being coupled with other
modules in order to increase the functionality according
to the needs.

[0011] A further object of the invention is to provide the
users with a manipulator for railway vehicle intended for
ensuring high level of resistance and reliability over time,
also such as to be easily and inexpensively constructed.
These and other objects are achieved by the compact
manipulator for railway vehicle of the present invention,
especially suitable for railway, streetcar and under-
ground applications, which comprises a plate-shaped el-
ement fixed to the vehicle’s drive bench, wherefrom a
lever protrudes, coming out of a case with substantially
semi-circular profile fixed to said plate-shaped element,
said case being provided with an extended longitudinal
slit whereto a portion of a disc-shaped body or drum is
facing, whereto the lever is fixed, and which is essentially
characterised in that said drum rotates on a fixed shaft
projecting from a support.

[0012] The construction and functional features of the
compact manipulator for railway vehicle of the present
invention shall be better understood from the following
description, wherein reference is made to the annexed
drawing tables showing a preferred and non-limiting em-
bodiment thereof, and wherein:

figure 1 shows a schematic perspective top view of
the compact manipulator for railway vehicle of the
present invention;

figure 2 shows a schematic perspective side view of
the same manipulator; figure 3 shows a schematic
perspective view from the opposite side of the same
manipulator.

[0013] With reference to the above figures, the com-
pact manipulator for railway vehicle of the present inven-
tion, globally indicated with reference numeral 10 in figure
1, comprises a plate-shaped element 12 which delimits
the exposed portion of the same manipulator and which
is fixed onto the drive bench of the railway vehicle by
generic screws or equivalent.

[0014] The portion of the manipulator intended for be-
ing moved by the vehicle’s driver protrudes from the
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plate-shaped element 12; such portion comprises a lever
14, which protrudes from a case 16 with substantially
semi-circular profile. Case 16 extends on the front and
at the back into integral edges with planar development
18 for the fixing thereof by screws or the like to the plate-
shaped element 12. Case 16 is provided with an extend-
ed longitudinal slit whereto a portion of a disc-shaped
body or drum 20 is facing, wherein lever 14 is fitted and
fixed to. The disc-shaped body 20 is keyed and rotates
onto a shaft 22, which on one face is externally delimited
by an integral rim 20'.

[0015] Said shaft 22 is fixed and the disc-shaped body
or drum 20 rotates thereon, manually moved by lever 14.
At least one cam with inside shaping 26 is interchange-
ably constrained to rim 20’ of drum 20, for example by
screws 24. An arm 28 integral to rim 20’ develops radially
in the direction of shaft 22 and carries a shaped support
30 at the free end. Said last-mentioned constitutes the
fixing means of one or more microswitches 32, intended
for cooperating with said cam with inside shaping 26. In
particular, the contacts of microswitches 32 are abutted
by the different shaped sectors of cam 26 and thereby
provide two or more alternating signals that typically refer
to the driving and braking positions of lever 14; this allows
a very accurate identification of the discrete lever position
by means of said microswitches that are combined with
a redundant angular transducer or encoder 34 which, on
the other hand, provides indications about the continuous
positioning of said lever.

[0016] The solution of coupling the angular transducer
to the operating lever 14, obtained in a known manner
and for example with a pair of suitably shaped toothed
wheels, allows the mechanical clearances to be reduced,
ensuring a considerable accuracy of the output signal.
[0017] The use of the cam with inside shaping 26 al-
lows using a much larger rolling profile of the microswitch
actuator, the overall dimensions being the same; reduced
overall dimensions result therefrom, along with the guar-
antee or more accurate although more complex operat-
ing sequences compared to solutions that provide for the
use of outside cams.

[0018] According to a further advantageous feature of
the invention, handle 36 of lever 14 incorporates one or
more electronic boards provided with inductive and/or
capacitive sensors intended for the digital controls and
functions for driving the railway vehicle; such controls are
referred, for example, to the activation of the security
guard button, wherewith the engine crew periodically
shows its presence, the automatic drive button for speed
setting, the electro-dynamic braking to electro-dynamic
or pneumatic braking switching button, and the bitonal
horn button.

[0019] All these functions activated by the buttons are
correlated to light indicators, which consist in L.E.D. ad-
vantageously arranged along case 16, adjacent to lever
14; this facilitates the location of the position of the same
lever during night drive. The function of the security guard
button is activated by a dual yield device with_the com-
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pression of handle 36 of lever 14, which lowers by a pre-
determined height overcoming the resistance of a spring;
right after the compression, said spring returns the han-
dle to the original position. On the other hand, a stronger
compression, connected to a second spring that provides
for greater resistance, is carried out by the train drivers
to switch from the idle zone to the driving zone by elim-
inating a conventional mechanical lock.

[0020] The per se known release device of lever 14 is
positioned on the fixed manipulator portion, indicated
with reference numeral 38 and consisting of a plate-
shaped support, corresponding to the drum indicated
with reference numeral 22’ in figure 2, as well as a clutch
or adjustable clutching device 40 for rotating drum 20,
thus for adjusting the effort to apply onto lever 14 for
actuating it. This solution allows easily adjusting the con-
trol effort of said levers 14 based on the operators’ needs/
preferences.

[0021] Advantageously, the movable portions of ma-
nipulator 10, such as for example drum 20 and cam 26,
are coated or treated with anti-friction materials, typically
with anodic oxidation of materials such as Teflon (poly-
tetrafluoroethylene) and the like.

[0022] These treatmentsimparta high wear resistance
and a low friction coefficient to the components as they
are obtained with self-lubricating substances.

[0023] As can be noticed from the above, the advan-
tages achieved by the invention are clear.

[0024] The compact manipulator for railway vehicle of
the present invention ergonomically includes, within a
single equipment, the controls required for driving the
vehicle, made possible by the operation on handle 36 of
a single lever 14; thereon, the train drivers can operate
in both standing and sitting position and both with the
right and with the left hand. Thanks to the presence of a
fixed shaft whereon drum 20 rotates, it is possible to re-
duce the driving gears and significantly limit the overall
dimensions.

[0025] Moreover, the provision of a cam with inside
shaping 26 abutted by the contacts of microswitches 32
allows achieving a considerable reduction of the overall
dimensions whereas the coupling of the angular trans-
ducer 34 with the operating lever 14 on the one side re-
duces the mechanical clearances, and on the other en-
sures a precise output signal.

[0026] The provision of inductive/capacitive sensors
incorporated in handle 36 intended for the digital controls
and functions for the railway vehicle driving is further ad-
vantageous.

[0027] While the invention has been described here-
inbefore with particular reference to an embodiment
thereof made by way of a non-limiting example, several
changes and variations shall clearly appear to a man
skilled in the art in the light of the above description. This
invention, therefore, is intended to include any changes
and variations thereof falling within the spirit and the
scope of protection of the following claims.
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Claims

1. A compact manipulator (10) for railway vehicle, es-
pecially usable for railway, streetcar and under-
ground applications, comprising a plate-shaped el- 5
ement (12) fixed to the vehicle’s drive bench, where-
from a lever (14) protrudes, coming out of a case
(16) with substantially semi-circular profile fixed to
said plate-shaped element (12), said case (16) being
provided with an extended longitudinal slit whereto 70
a portion of a disc-shaped body or drum (20) is fac-
ing, whereto the lever (14) is fixed, characterised
in that said drum rotates on a fixed shaft (22) pro-
jecting from a support (38), the disc-shaped body
(20) being externally delimited, on one face, by a 15
crown (20’) whereto a cam with inside shaping (26)
is constrained by screws (24) or equivalent.

2. Thecompactmanipulatoraccordingtoclaim 1, char-
acterised in that the crown (20’) is integral to an 20
arm (28) that develops radially in the direction of the
fixed shaft (22) and carries a shaped support (30)
whereto at least one micro-switch (32) is fixed, the
contacts (32’) whereof are abutted by said cam (26).

25
3. Thecompactmanipulatoraccording toclaim 2, char-
acterised in that said micro-switch or micro-switch-
es are matched with a redundant angular transducer
(34) that provides indications on the continuous po-
sitioning of the lever (14). 30

4. Thecompactmanipulatoraccordingtoclaim 1, char-
acterised in that the lever (14) is connected to a
handle (36) that incorporates one or more inductive
and/or capacitive sensors connected to electronic 35
boards and intended for the digital controls and func-
tions for driving the railway vehicle.

5. Thecompactmanipulator accordingto claim4, char-
acterised in that said digital functions for driving the =~ 40
railway vehicle are correlated to light indicators or
L.E.D. arranged along the case (16) adjacent the
lever(14).

6. Thecompactmanipulatoraccordingtoclaim3,char- 45
acterised in that the moving parts relating to at least
the drum (20) and the cam (26) are coated or treated

with anti-friction materials.
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