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(57) Abstract

A rail grinding vehicle, wherein a grinding disc (3)
the rotational shaft (4) of which extends transversely to the
longitudinal extension of the rail to grind a rail (1), and
which vehicle is provided with measurement equipment
(11-14) to measure on the one hand the distance of said
grinding disc (3) to the rail before and after the grinding
disc as also the essentially vertical variations of the rail,
from the top to the bottom, before and after the grinding
disc (3), the results from said measurement operations be-
ing supplied, together with the values representative of the
measured rotational speed of the grinding disc and togeth-
er with start or stop orders from at least one control panel
(8), into at least one control unit (9), the latter continuously
calculating the desirable distance to the rail and the rota-
tional speed of the grinding disc (3) in response to said
measurement results and emitting signals to the grinding-
disc actuating means (6) and motor (5), so that owing to
this measuring and control method the rail will only be
ground wherever required and be ground to a sufficient
but not excessive degree.
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RAIL-GRINDING VEHICLE

TECHNICAL FIELD

The subject invention concerns a method of grinding

rails and a rail grinding vehicle designed to perform the
method, according to which a grinding disc is formed with
a rotational shaft extending essentially transversely to
the longitudinal direction of the rail and the distance of
the grinding disc to the rail is adjustable by means of
actuating means in addition to which the grinding disc is

affected by at least one sharpening tool.

BACKGROUND OF THE INVENTION

That the rails on which trams and trains travel are

"exposed to wear, is a well-known fact. The wear is due to

a number of various factors, and the degree of such wear
may vary considerably along e.g. one and the same tram
line. The wear leads to a certain unevenness or undulation
of the rail including troughs and peaks. In a tram rail
the distance separating neighbouring peaks may be in the
order of one to a couple of decimeters. This undulatory or
grooved condition of the rail obviously causes wheel
vibrations which are transmitted to the vehicle itself,
with resulting impaired comfort. For this reason, the rail
is ground from time to time in order to lessen these
problems. |

Known types of rail grinding vehicles do not include
a system for automatic evaluation of the rail quality.
Instead, such evaluation is effected by ocular inspection
or on the basis of notes made on board one tram carriage.
This procedure might mean that the entire rail between two
stops is ground when in actual fact it might only have
been necessary to grind some 10 or 20 meters. In one Known
type of grinding vehicle a large number of rotating
horizontal grinding cups having a diameter of approxi-

mately 100 mm are used. The grinding capacity of such cups
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is very limited and consequently the grinding operations
take very long while at the same time the grinding vehicle
itself is very complex and expensive because each
individual cup must be driven.

One prior-art grinding vehicle uses a large rotating
grinding disc. The rotational shaft of the grinding disc
extends transversely with respect to the longitudinal
direction of the rail, and the action of the disc is
against the rail in the manner of a spinning wheel. The
grinding disc is sharpened by a sharpening tool to the
desired profile configuration so that in the grinding
operation it imparts the desired profile configuration
also to the rail. The cutting or removal capacity of this
type of grinding device is quite superior and consequently
its productivity is higher. But since the quality control
of the rail still is effected visually the risk that
unnecessarily large amounts of the rail are ground away is
considerable. The rotating grinding disc normally is
guided laterally with respect to the rail by means of a
wheel which rolls over the depressed part of the rail
having the appearance of a ditch. For rails without such a
ditch a clamp is used instead which is secured across the
rail and acts as a guide on both sides thereof. However,
both these methods are to some extent inaccurate with
respect to lateral control and guidance of the grinding

unit and thus of the grinding disc.

PURPOSE OF THE INVENTION

The purpose of the subject invention is to

substantially reduce the problems outlined in the afore-

going by providing a method of grinding rails, and a rail
grinding vehicle for performing the method, according to

which is ensured that the rail will be ground only where

required and that the grinding operation will be of high

quality and high capacity.
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SUMMARY OF THE INVENTION
The above purpose is achieved by a method and a rail

grinding vehicle in accordance with the invention
possessing the characteristics defined in the appended
claims.

Thus, the method in accordance with the invention is
essentially characterized in that said rail grinding
vehicle is provided with measuring devices arranged to
measure the distance of said grinding disc from the rail
before and after the grinding disc as well as to measure
essentially vertical variations of the rail, from the top
to the bottom, before and after the grinding disc, the
results obtained from said measuring operations being
supplied together with start or stop orders from at least
one control panel into at least one control computer, the
latter continuously estimating the desirable distance to
the rail in response to said measurement results and
emitting signals to the grinding disc actuating means in
order to obtain the desired adjustment, whereby owing to
said measurement and control operations the rail will be
ground only where required and be ground to a sufficient
but not excessive degree and the grinding operation will
impart to said rail an essentially correct configuration
transversely. In accordance with a further development of
the method in accordance with the invention the control
unit is supplied with input data also from an external
computer, for instance a personal computer, making it
possible to alter the calculation parameters and similar
information stored in the control unit. In addition,
calibration of the system is performed at at regular
intervals and at the original start-up by first
positioning the rail—grinding vehicle on a plane rail,
then lowering the grinding disc onto the rail or to a rule
of known thickness positioned on the rail, and thereafter
supplying the control unit with the values representative
of the distance before and after the grinding disc, thus
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generating a basic value representative of the distance in
said control unit.

At least one of either the control panel or the
control unit or the external computer could be disposed on
a vehicle coupled to the rail grinding vehicle, such as a
pulling or travtive vehicle, and connected to the latter
vehicle via a cable. In addition, the motor and the
actuating means of each grinding disc are driven from a
drive unit, such as a hydraulically or electrically
operated drive unit, which may be placed on the vehicle or
on a vehicle coupled to said vehicle.

A very important aspect of the vehicle thus is that
measuring equipment, mounted on the grinding vehicle,
measures the quality of the rail before and after the
grinding operation. Owing to this arrangement it becomes
possible constantly to affect the grinding depth, i.e. the
application of the disc with respect to the rail, whereby
an acceptable rail quality after grinding is achieved. In
addition, measuring equipment is provided to measure the
distance of the grinding disc from the rail before and
after the grinding disc. Any interference arising as a
result of the grinding vehicle travellings through bends,
across hill crests and through hollows, or similar
irregularities, consequently is corrected because of the
continuous change of the application of the grinding disc.

In accordance with a further developed embodiment of
the rail grinding veicle the rail grinding unit is
rotationally suspended in the vehicle chassis in bearing
members the axis of rotation of which extends essentially
in the longitudinal direction of the vehcile, in addition
to which actuating means are provided between the chassis
and the grinding unit and arranged to tend to turn
the latter outwards transvérsely in relation to the
vehicle. This turning movement outwards is prevented by
guides abutting against the inner face of the rail and
connected with the rail grinding unit. In consequence of

this arrangement the rail grinding unit and thus the
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grinding disc will always assume a correct position
relatively to the rail because the guides are pressed
resiliently against the inner face of the rail. This
ensures correct grinding of the transverse profile
configuration of the rail, irrespective of any inter-
ferences in the form of e.g. bends, crests, depressions
or rail width variations. In addition, the bearing means
mounting the individual grinding unit are displaceable
laterallly, thus allowing the associated grinding unit to
be reset to accommodate rails of other widths or to be
reset for special grinding operations on the inner face of
the rail.

Further particularities of the invention and the
advantages afforded thereby will appear from the following
detailed description of preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the invention will be described
in closer detail in the following with reference to the
accompanying drawings, wherein identical numeral
references have been used for identical parts. The rail
grinding vehicle has two essentially symmetrical sides,
one of which is arranged to grind one of the rails and the
other one to grind the opposite rail of a rail track.
Components that are identical on the two sides of the
vehicle are indicated by the sign ' for one of the sides.
For instance, the drive motors of the grinding discs are
indicated by reference 5 and 5', respectively.

Fig. 1 illustrates schematically a control system
used to control the rail grinding process. For reasons of
clarity only the most essential grinding and control parts
are shown in the drawing figure. For example, the chassis
of the rail grinding vehicle is not shown. Instead, this
part appears from Figs. 2-5.

Fig. 2 illustrates the rail grinding vehicle in a
lateral view but does not show the control unit, the

control panel, etcetera.
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Fig. 3 is a view as seen from above of the rail
grinding vehicle according to Fig. 2. On one side of the
vehicle some parts below the blocking mounting beam are
shown in a transverse sectional view.

Fig. 4 is a sectional view through the rail grinding
vehicle along line A-A. In dash-and-dot lines is also
shown an alternative position of setting of one of the
grinding devices of the vehicle.

Fig. 5 illustrates the carriage in its upper position
in the sliding frame.

Fig. 6 illustrates the carriage in a slightly lowered
position in which the sliding shoes of the carriage have
just reached the rail.

Fig. 7 illustrates in a lateral view an alternative
embodiment of the rail grinding vehicle according to which
an alternative method of suspension for the front wheels
is used as also a different arrangement for distance

measurement and lateral guidance.

DESCRIPTION OF PREFERRED EMBODIMENTS

In Fig. 1, numeral reference 1 indicates a rail,

against which bears a grinding disc 3. The grinding disc
is rotatably mounted on a shaft 4 which extends trans-
versely with respect to the rail 1. The grinding disc 3 is
driven by a drive motor 5, which could be for instance a
hydraulic motor or an electric motor. The grinding disc is
attached to a carriage 20 and actuating means 6 are
provided to raise or lower the carriage with respect to

a rail grinding vehicle 2 the chassis of which does not
appear from Fig. 1, as mentioned previously. The actuating
means could be a hydraulically operated piston~-and-
cylinder unit or an electrically operated mechanical
positioning mechanism which is associated with the rail
grinding vehicle by means of a mounting beam 23. The
latter is shown only in parts in this drawing figure and
remaining parts of the rail grinding vehicle are not shown

at all, for reasons of clarity. Instead, they appear from
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other drawing figures. Fig. 1 illustrates parts that are
intended to grind one rail 1. Parts intended to grind the
opposite rail 1' are, as already mentioned, indicated by
the addition of the sign '. Some parts, such as the
control panel 8, the control unit 9 and the external
computer 10 could be associated with only one side of the
rail grinding vehicle, i.e. for the grinding of one of the
rails, e.g. rail 1, but one or several of these devices
could be common to both sides and be associated with the
grinding means for both rails 1 and 1'. In addition, there
is nothing to prevent the vehicle to be fitted with a uni-
lateral grinding equipment for grinding one rail at a
time. The control panel 8, the control unit 9 and the
external computer 10 could be placed on the rail grinding
vehicle itself, which would be an obvious position when
the vehicle is a self-propelling unit. However, these
devices could also be placed on a traction vehicle, such
as a tram, which would be an obvious position if the rail
grinding vehicle is not self-propelling, i.e. is not
fitted with its own propulsion means. '

Fig. 1 primarily aims at showing the manner in which
the grinding process is controlled by the control unit 9.
The latter is supplied with input data derived from
measurement operations carried out before and after the
grinding disc 3, and also derived from measuring the
rotational speed of the drive motor 5, and it also
receives input data from the control panel 8 and the
external computer 10. In order to facilitate the desig-
nation of the components it is assumed herein that the
rail grinding vehicle moves from the left to the right in
the drawing figure. Parts to the right of the grinding
disc 3 are referred to as front components and components
to the left of the grinding disc as rear components. The
carriage 20 on which the grinding disc 3 is mounted, is
also provided with a front sliding shoe 30 and a rear
sliding show 29. These are actuated by springs 28 and 27,

respectively, so as to be resiliently pressed against the
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rail 1. The sliding shoes are guided with respect to the
carriage 20 in such a manner as to follow their movement
along the rail. Each sliding shoe 29, 30 is guided with
respect to the rail 1 by a number of guide shoulders 35 -
38 projecting downwards along the lateral face of the
rail, and the front sliding shoe 30 is provided with a
front undulation mater 12. The latter constantly measures
the distance to crests and troughs in the rail. In a worn
rail, obviously the vertical differences between the
crests and troughs are larger, i.e. the "waviness" is more
pronounced. From the measurement values obtained from the
front undulation meter 12 the control unit 9 thus receives
data representative of the rail quality. These values may
be used as a basis for determination as to whether or not
the rail need to be ground and if so, to what extent.
Normally, all undulations are ground away in one grinding
operation. However, should be undulations be in excess of
the pre-known grinding capacity of the grinding disc, the
grinding is restricted accordingly. In a corresponding
manner the signals from the rear undulation meter 14 to
the control unit 9 is a measure of the success of the
grinding operation, i.e. of the remaining undulation after
the grinding. On the basis of this quality value with
respect to the grinding process changes thereto may be
made, for instance such that the grinding disc is lowered
further down with the aid of the actuating means 6 in case
the remaining undulation after the grinding disc is too
pronounced. The carriage 20 is also provided with a front
distance meter 1 measuring the distance from the carriage,
and thus from the grinding disc 3, to the rail. The
distance of the grinding disc to the rail is determined by
measuring the distance from the grinding disc centre to

the sliding shoe 30, in accordance with the example shown

P23

by measuring the distance between the front distance meter
11 and the upper face of the front undulation meter 12.
This measuring operation provides a constant basic value

representative of the grinding disc distance to the rail.
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This distance varies as the vehicle moves on the rail, for
instance through bends and across depressions in the rail.
By actuation of the actuation means 6 the control unit 9
thus lowers the grinding disc 3 to this original position
plus any further desired grinding of the rail. Such
control of the grinding operation is effected continu-
ously, whereby the grinding level will always be main-
tained at the correct value, irrespective of "inter-
ferences" due to the movement of the rail grinding vehicle
across hill crests or through dales or bends. In the
embodiment illustrates, this is effected by the control
unit emitting a signal corresponding to a desired position
of the grinding disc to the servo valve 32 which is
connected to the actuating means 6. The servo valve 32
then sees to it that the desired set position is obtained.
The carriage 20 is also provided with a rear distance
meter 13 which in the same manner as the front meter
measures the distance down to the sliding shoe and thus to
the rail. While grinding is in progress, the distance at
the rear distance meter 13 normally will be somewhat
larger due to the amount ground away. Because the sliding
shoes 29, 30 slide along any crests that may be found on
the rail a comparison of the distances from the two meters
13 and 11, respectively, may provide a measure of to which
extent the grinding operation has changed the situation of
the rail crests.

In summary, the front sliding shoe 30 slides across
the rail crests while the front distance meter 11 con-
tinuously measures the distance of the rear carriage 20,
and thus the grinding disc 3, down to the front sliding |
shoe 30 and thus to the rail crests. This provides a
desired starting position in the control unit 9 to which
is added the value of the désired grinding-away of the
rail, which information the front undulation meter 12
supplies to the control unit 9 on the basis of its
measuring results. The control unit continuously emits

data regarding the desired position to the servo valve 32
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which is responsible for the actuating means 6, in this
case a hydraulically operated piston-and-cylinder unit,
assuming the desired position, resulting in the carriage
20 and the grinding disc 3 assuming the desired position.

With the aid of the control panel 8 the grinding
operations may be started or stopped in different ways.
For instance, the grinding may be effected on the rail on
one side of the track or on the rails on both sides. The
control panel could be associated with the grinding of the
rail on one track side only or be common to the rails on
both sides.

The external computer is used to alter the wvarious
parameters that are programmed in the control unit 9.
These may be e.g. gain parameters for various digital
regulators, sensor gradients and sensor calibration data
and step-by-step operation in automatic grinding disc
profile configuration. ;

At regular intervals and at the initial start-up the
grinding. system must be calibrated. This is effected in
the following manner. First, the vehicle is placed on a
plane rail. Profiled rules of known thickness are then
disposed on the rail, whereupon a push button for
"position calibration" on the control panel is depressed.
As a result, the grinding disc will be lowered at a low
speed until it rests on the rule. When the lower speed
assumes the value O, the system itself reads the position
value. This position plus the thickness of the rule equals
the fundamental grinding position, i.e. level with the
crests of the ridges or undulations. If no profiled rules
were to be used, the fundamental position would be more
uncertain, since in this case the grinding disc could rest
either on a trough or a crest section of the rail.

Figs. 2-4 illustrate a preferred embodiment of the
chassis of the rail grinding vehicle and also the mode of
attachment of each grinding unit to the chassis. Fig. 2
illustrates the rail grinding vehicle 2 from the side. Its
chassis essentially consists of two lateral beams 15, 15'
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and two transverse beams 16, 17 interconnecting the two
lateral beams transversely. A longitudinally extending
centre beams 32 extends between the two transverse beams
16, 17. This beam 32 thus extends longitudinally, in the
centre of the vehicle as seen in the transverse direction.
The vehicle terminates at the front in a front beam 34 and
at the rear of a rear beam 33. These beams extend between
the ends of the respective side beams 15, 15' and close
the vehicle at the front and at the rear. This vehicle
frame is supported by one front and one rear wheel unit.
The rear wheel unit consists of two wheels 18, 18' which
are non-rotationally connected to a rigid shaft and with
the frame by means of springs and shock absorbers. In a
corresponding manner the front wheel unit is formed by
wheels 19, 19' and shaft springs and shock absorbers. This
structure is entirely conventional in tram chassis and
therefore will not be described in any detail. As already
mentioned, the rail grinding vehicle could either be self-
supporting or to various degrees depend on a traction
vehicle for its propulsion. The most simple version of the
rail grinding vehicle is shown in continuous lines. This
vehicle is entirely dependent on a traction vehicle for
its function. The dash-and-dot lines indicate a drive unit
56 and a driver's cab 57, respectively. When a drive unit
56 is used for the supply of the vehicle grinding unit no
external power source is required for the grinding
operations. If in addition thereto the drive unit 56
drives one wheel pair, for example the front one 19, 19°',
the vehicle will be self-propulsive. Normally, a driver's
cabin 57 is then also required from which the driver, in a
standing or sitting position, can operate the control
panel 8, and, if required, the external computer 10. In
this case the control unit 9 preferably is positioned
inside the driver's cab for weather protection. In
accordance with one preferred embodiment the drive unit 56
is a diesel engine driving a hydraulic pump. The latter in

turn drives the drive motors 5, 5' of the grinding disc as
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also the actuation means related to the grinding disc
position. In addition, the hydraulic pump may supply a
hydraulic motor which drives one or both front wheels 19,
19' in a known manner. On the other hand, if a traction
vehicle is used to propel the rail grinding vehicle it is
natural to place the control panel 8 and the external
computer 10 as also perhaps the control unit 9 in the
traction vehicle. In this case the driver drives the
traction vehicle and controls the grinding process from
that vehicle. Also in this case a drive unit 56 may be
used to operate the grinding disc and its actuation means.
The positioning of the drive unit 56 and the driver's
cabin 57 is of little importance to the invention and for
+his reason, and for reasons of clarity, these means are
not shown in Figs. 3 - 5.

Each grinding unit is articulated to the grinding
vehicle chassis. As a result, it may turn transversely
with respect to the vehicle. Each grinding unit is guided
with respect to its associated rails to ensure correct
grinding at all times. Each grinding unit essentially
consists of a rotationally mounted stand part and a
carriage 20 which is arranged for vertical movements
therein. The rotational stand part is constructed around
an attachment beam 23, which is supported in a rear
bearing unit 24 and a front bearing unit 25. In this
manner, the attachment beam 23 is rotationally supported
in such a manner that its axis of rotation extends
essentially in parallel with the longitudinal extension
of the vehicle and the rails 1, 1'. A sliding frame,
essentially consisting of two legs 21 and 22, extend
downwards from the attachment beam 23 to the rail 1. The
carriage 20 is mounted for sliding movement inside the
sliding frame 21, 22 so as to be raised or lowered
relatively to the rails. An actuating means 6, for
instance a hydraulically operated piston-and-cylinder
unit, is secured by means of its cylinder part in the
attachment beam 23. Its piston rod 26 is attached to the
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carriage 20. When the piston rod 26 is moved to its
extended position, the carriage 20, and thus the grinding
disc 3, are displaced downwards towards the rail. When the
piston rod 26 is retracted, on the other hand, they are
lifted upwards, away from the rail. This arrangement is
illustrated also in Figs. 5 and 6. The grinding disc 3 and
its associated drive motor 5 are secured to the carriage
20. In addition, one front 30 and one rear 29 sliding shoe
is secured to the carriage. The front sliding shoe 30 is
fitted with a front undulation meter 12 and the rear one
with a rear undulation meter 14. Furthermore, the carriage
is provided with a front distance meter 11 and a rear
distance meter 13. The function of these meters has
already been explained in some detail. Each sliding shoe
29, 30 is pressed against the rail 1 by means of its
associated spring means 27, 28. Preferably, gas-operated
springs are used for this purpose but also other kinds of
spring means are possible. At its rear end the rear
sliding shoe 29 is provided with a rear guide shoulder 35
and at its front end with a front guide shoulder 36. Each
guide shoulder extends downwards along the inner face of
the rail, i.e. the side of the rail that is turned towards
the vehicle centre. In a similar manner, the front sliding
shoe is formed with guide shoulders 37 and 38, respec-
tively. Both sliding shoes are resiliently suspended with
respect to the carriage 20 and guided so as to move in the
direction of movement of the carriage, i.e. in the same
direction as the two legs 21, 22 of the sliding frame. In
this manner the sliding shoes may guide the carriage 20
and consequently the grinding disc 3 with respect to the
rail 1. This is essential in order to obtain correct
grinding results. However, the sliding shoes are fitted
with guide shoulders on onevside of the rail only. Con-
sequently, additional means are required to guide the
carriage 20 away from the rail. As appears from Figs. 3
and 4, such guiding is effected by the pressure exerted by
the hydraulic piston-and-cylinder units 39, 40 on the
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sliding frame, urging the latter to swing slightly out-
wards relatively to the rail. This swinging movement is
prevented by the guide shoulders 35 - 38 of the sliding
shoes 29, 30. By means of one of its ends each hydrau-
lically operated piston-and-cylinder unit 39, 40 is
secured to the longitudinal centre beam 32 and by means of
its opposite ends to an attachment rod 41. The latter in
turn is secured in the two legs 21, 22 of the sliding
frame. The hydraulically operated piston-and-cylinder
units 39, 40 preferably are supplied from an accumulator
so as to resiliently urge the sliding frame in the lateral
direction. The resiliency ensures that the guide shoulders
35 - 38 are constantly maintained pressed against the
inner face of the rail irrespective of rail bends and
irrespective of changes in the spacing between the two
rails 1, 1'. The articulated suspension of each grinding
unit and the accurate guidence of the unit with respect to
the rail ensures that the grinding disc 3 is correctly
guided with respect to the rail 1. In this manner, an
exact grinding result is also ensured. Other types of
actuating means than those mentioned may be used, such as
e.g. pneumatically operated piston-and-cylinder units,
gas-operated springs or mechanical springs. It is likewise
possible to use one or several levers fitted with
balancing weights, the latter preferably being dis-
placeable. In this manner it is possible to achieve a
suitable magnitude of the resilient force of abutment of
the guide shoulders 35-38 against the rail. In some
instances it may be desirable to interrupt the abutment
and to steer the guide shoulders away from the rail. When
cylinders are used, this may be done by resetting of
valves and in other cases it could be achieved e.g.
through manual actuation on.a handle or a lever.

In Figs. 1 and 2 the guide shoulders 35-38 are
illustrated as short shoulders each extending along the
inner face of the rail. It goes without saying that their
extension in the longitudinal direction of the rail could
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be longer, or that they could even be joined together so
as to form one single elongated guide member for each
sliding shoe. At track crossings there are interruptions
in the surface against which the guide shoulders abut.
For notches are necessary in one of the tracks in order to
accommodate the guide flanges on the wheels on the other
crossing track. Guide shoulders having a larger longi-
tudinal extension are better fitted to cope with such
interruptions. In accordance with one preferred embodiment
each sliding shoe 29, 30 is provided with four guide
wheels 58, each one of which rolls along the rail side.
Preferably, the wheels are ball or roller bearings the
domed outer ring of which rolls on the rail side.
Together, the wheels have a longitudinal extension
corresponding to about half the length of the sliding
shoe. When constructed in accordance with this embodiment,
the grinding vehicle may pass a track crossing at a low
speed without it being necessary to move the sliding shoes
away from the rails. Normally, grinding operations are not
performed at the track crossing. The embodiment including
a guide shoulder 37 and a guide wheel 58' appears from the
encircled enlargements of detail components in Fig. 4.
Fig. 7 illustrates a further embodiment for lateral
guidance. Instead of the guide shoulders 35 - 38 or guide
wheels 58 flanged wheels 59 and 60 are used for the
lateral guidance function. In the case illustrated two
flanged wheels 59, 60 are used in a bogie unit 61 but
obviously also a single flanged wheel may be used, an
arrangement that will be described in closer detail in
connection with Fig. 7.

Figs. 2 and 3 also show a suction pipe 31 for removal
of grinding-dust particles, said pipe extending up to the
grinding point. Normally, the grinding disc rotational
direction is that illustrated in Fig. 2, i.e. the disc
rotation counter-acts the vehicle propulsion force, which
is referred to as counter-grinding. During this type of
grinding, the grinding dust will be projected forwards, in
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the direction of travel. For this reason, the pipe 31 is
positioned in this direction and drawn as close to the
grinding point as possible. The suction pipe 31 is lined
with copper in order to prevent metal particles from
adhering and the pipe leads to a cyclone for separation of
the grinding-dust particles.

Fig. 4 is a cross-sectional view of the grinding
vehicle along line A-A in Fig. 2 and seen from the front.
The figure illusrates how the hydraulic cylinder 40 tends
to turn the grinding unit about the pivot point 25 and how
the guide shoulders 35-38 prevent this from happening. The
dash-and-dot lines show the grinding unit at the opposite
side, in the position in which said unit has been moved
laterally as a result of its bearing members 24' and 25'
having been attached closer to the vehicle centre. In this
case, the bearing member 24' is secured in the apertures
44' rather than in apertures 42' in the cross beam 16. In
a corresponding manner, the bearing member 25' is secured
in the attachment apertures 45' instead of in attachment
apertures 43' in the cross beam 17. This setting is chosen
for particularly careful grinding of the inner face of the
rail 1'. The positions of the attachment apertures appear
from Fig. 3. Obviously, it is quite possible to arrange a
larger number of attachment apertures than that illu-
strated and it is likewise possible to arrange the bearing
members 24, 24', 25, 25' in such a manner that they may be
reset in a continuously variable or stepless manner along
the respective one of the cross beams 16 and 17. Another
occasion when it may be desirable to reset one Or both
grinding units is when the rails of a different track
width are to be ground. In this case, the distance between
the bearing members on either side, i.e. between bearing
member 24 and 24' and between 25 and 25', then is altered
by the same amount as the track width changes, i.e. it is
reduced for smaller track widths and increased for larger
ones. Since the hydraulically operated piston-and-cylinder
units 39, 40, 339', 40' may be compressed or resiliently
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extended there is no need to make any changes as to their
function. In all these instances of re-setting changes
each grinding unit thus is guided and controlled in the
same precise manner with respect to the rails as is the
case in the basic setting. '

Fig. 7 illustrates an embodiment of the rail grinding
vehicle which differs from the previous ones as regards
the front wheel suspension as also as regards the
arrangement measuring the distance to the rails and the
lateral guidance of the grinding unit. The lateral frames
46, 46' of the rail grinding vehicle are configured in a
different manner as regards the front section 47, 47'.
This is due to the fact that the front wheel suspension
48, 48' is configured as a "multi-stage bogie". More
precisely, an upper bogie link 49 is articulated to the
front part 47 of the lateral frame. A rear intermediate
link 50 is secured to the rear end of the upper bogie link
49 and a front intermediate link 51 is secured to the
front end thereof. In turn a rear wheel bogie 52 is
articulated to the rear intermediate link 50 and a front
wheel bogie 53 is articulated to the front part of the
intermediate link 50. In the same manner, the front and
rear wheel bogies 54 and 55, respectively, are mounted to
the front intermediate link 51. In this manner a
particular type of bogie suspension is created, wherein no
less than eight wheels abut against the rail. The eight
wheels are arranged in pairs in their associated wheel
bogie. This means that the front part 47 of the lateral
frame 46, owing to this composite bogie arrangement, will
experience a "mean value" of the rail 1 from eight
different points of abutment. As a result of this
arrangement, the front part 47 of the lateral beam 46 will
travel very evenly. No resilient means are used in this
arrangement.

Fig. 7 also shows a different modification of the
lateral guidance of the grinding unit and the measurement

of the distance to the rail. For reasons of clarity a part
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of the suction pipe 31 has been eliminated. A bogie unit
61 including two flanged wheels .59, 60 are positioned
ahead of the grinding unit as seen in the direction of
travel. A stay 62 secures the bogie unit to the front one
of the two sliding-frame legs 22. One or several spring
members 63, such as gas-operated springs, are secured to
said leg at a higher level, said members tending to urge
the bogie unit 61 against the rail. This means that the
sliding frame, and therefore also the grinding unit, are
laterally guided by the abutment of the flange wheels 59,
60 of the bogie unit 61 against the inner face of the
rail. Another consequence of this arrangement is that the
carriage 20 supporting the grinding disc 3 and the sliding
shoes 29, 30 may be lifted without affecting the lateral
guiding function. The grinding disc and the sliding shoes
thus are guided relatively to the rail irrespective of
whether they are in contact with the rail or not. This is
a definite advantage, for instance at track crossings,
where normally no grinding on the rails takes place. In
addition, the arrangement including the flanged wheels 59,
60 is a more durable solution from the point of view of
wear than are solutions including guide shoulders or guide
wheels. A distance meter 64 is positioned above the bogie
unit to measure the distance down to the bogie unit. In
this manner a measure of the distance of the carriage, and
thus of the grinding disc 3, to the rail is obtained. One
advantage provided by this measuring arrangement is a
purer measurement signal, i.e. a signal that includes less
disturbances, than is the case from the meter 13 which
measures the distance to the sliding shoe. This is
due to the fact that the sliding show may vibrate, par-
ticularly when the rail is worn. Obviously, it is also
possible to use a meter 11 measuring the distance to the
sliding shoe. In this manner it becomes possible to
compare the measurement results derived from two different
measurement operations in order to obtain e.g. a prob-

ability check or a mean value. This guidance arrangement
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thus includes no sliding shoes 29, 30 or guide shoulders
35-38.

When the rail to be ground is very badly worn or in
need of re-profiling several successive grinding opera-
tions generally are required. This means that with the
equipment in accordance with the invention it may be
necessary to grind the rail three or four times in such

cases. With conventional equipment eight to twelve

successive grinding operations are necessary in such

cases. In consequence, with the equipment in accordance
with the invention special methods have been devised for
coarse and fine grinding, respectively. For the rail
condition may be so bad that it is difficult to obtain any
reliable measurement results at all. In such cases, coarse
grinding, repeated once or twice, will improve the rail
condition to an extent allowing one or possibly two fine-
grinding operations to be performed on the rail.

For the coarse-grinding operations therefore a
guidance method has been devised, which is based on so
called load compensation. This method involves estab-
lishment of a desired braking value, in percentage, of the
grinding disc speed. The braking value could also be
related to the diameter of the grinding disc, for instance
by comprising a constant which is multiplied by the
diameter. The regulation of the grinding disc rotational
speed obviously has for its purpose to impart to the
grinding disc the desired peripheral speed, irrespective
of its state of wear, i.e. of its external diameter. At a
predetermined degree of wear it may be desirable to set
the disc rotational speed at 1600 rpm with a braking
value of 10%. This means that the rotational speed
regulation of the disc imparts to the disc drive motor a,
temporary, fixed setting towards 1600 rpm. The application
of the grinding disc 3 then is controlled in such a manner
as to give the desired disc rotation speed, i.e. 1600 rpm
less 10%. The control function is effected by actuation of
the actuating means 6. In consequence of this control the
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disc thus will be applied against the rail with an even
force, ensuring that the disc follows the crests and
troughs. The grinding of the surface thus obtained radi-
cally reduces the rail ridge formation. The conditions for
the subsequent over-grinding operation thus are improved.
In this type of coarse-grinding control based on the use
of rail ridges meters 12 and 14 is not performed. In cases
when the rail is in an extremely bad condition, distance
measurement by means of distance meters 64, 11, 12 is not
either performed.

When the rail condition is somewhat better it is
possible to use a more advanced version of the coarse-
grinding method, referred to as advance-warning coarse-
grinding. This method may be suitable for coarse-grinding
of railway rails. In this case the meter 64 measures the
distance to the rail with the aid of the bogie unit 61. In
this manner advance warning maybe transmitted to the
grinding control means on any flaws in the rail ahead of
the grinding disc. Such advance warning may then result in
an improved grinding quality.

In fine-grinding situations, on the other hand,
control based primarily on the undulations or ridges of
the rail before and after the grinding disc, is used. For
this purpose meters 12, 14 are used, which are positioned
on the associated sliding shoe 30, 29. In accordance with
a further development these meters are inductive and
positioned as close the the sliding shoe centre as
possible. Consequently, they measure the distance between
the rail and the sliding shoe close to the sliding shoe
centre. This is effected with a high degree of accuracy
and at a high speed.

Each sliding shoe has a length of approximately 500
mm. This length is carefully chosen on the basis of
statistics on the profile condition of worn rails. It is
important with respect to the quality of the grinding
results that each sliding shoe has a sufficient length and
is positioned immediately adjacent the grinding disc. In
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fine-grinding operations distance measuring normally is
utilized before the grinding disc. Preferably it is
effected by means of meter 64 and/or meter 1l. Distance
measuring after the grinding disc, i.e. with the aid of
meter 13, is not necessary but could, of course, provide
additional information. The fact that the meter 13 is not
obligatory is due to it being possible to base the
distance of the disc to the rail on a value representative
of the distance derived e.g. from the meter 64, and on the
undulatory condition of the rail before and after
grinding, i.e. by means of meters 12 and 14.

In order to achieve good grinding results it is
necessary to sharpen the grinding disc carefully. This
preferably is done by application of a diamond roller
against the grinding disc. In this case the diamond roller
has a shape which upon correct sharpening of the disc
imparts a correct configuration to the grinding disc and
thus to the rail. Normally, the sharpening diamond is
applied from time to time. It is then desirable that the
application is sufficient to impart to the disc a correct
configuration, but not excessively strong and/or lengthy
so that the disc is worn out prematurely. In order to
reach these goals the sharpening function is controlled in
a special manner. More precisely, the rotational speed of
the diamond roller is measured, since the rpm-value of
this roller is a reliable indication of the degree of
application. Normally, the application is interrupted,
when the sharpening diamond has reached the same
rotational speed as the grinding disc. The operation may
be continued somewhat longer, should experience show this
to be necessary.
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CLAIMS

1. A method of grinding rails (1, 1') for vehicles
travelling on rails, such as trams and trains, according
to which a rail grinding vehicle (2) is provided with at
least one grinding disc (3, 3') for grinding an associated
rail (1, 1'), the rotational shaft (4, 4') of said
grinding disc extending essentially transversely to the
longitudinal extension of the rail and the grinding
operation being effected by means of the disc periphery, a
motor (5, 5') being provided to drive the grinding disc,
the distance of said disc to the rail being adjustable
with the aid of actuating means (6, 6'), in addition to
which the grinding disc is affected by at least one
sharpening tool (7, 7'), characterize d in
that said rail grinding vehicle (2) is provided with
measuring devices (11-14, 11'-14") arranged to measure the
distance of said grinding disc (3, 3') from the rail
before and after the grinding disc as well as to measure
essentially vertical variations of the rail, from the top
to the bottom, before and after the grinding disc (3, 3'),
the results obtained from said measuring operations being
supplied together with start or stop orders from at least
one control panel (8, 8') into at least one control
computer (9, 9'), the latter continuously calculating the
desirable distance to the rail in response to said
measurement results and emitting signals to the grinding
disc actuating means (6, 6') in order to obtain the
desired adjustment, whereby owing to said measurement and
control operations the rail will be ground only where
required and be ground to a sufficient but not excessive
degree and the grinding operation will impart to said rail
an essentially correct configuration transversely.

2. A method as claimed in claim 1, charac-
terized in that the measurement results relating

to the distance of said grinding disc to the rail, before
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and after the grinding disc, is measured by means of one
front and one rear distance meter (11 and 12, respec-
tively), which meters measure said distance from an
essentially vertically movable carriage (20), in which
said grinding disc (3) is mounted, to a sliding shoe (29,
30) which is resiliently suspended and vertically movable
with respect to the carriage (20), whereby the sliding
shoe (29, 30) will slide under the action of a spring on
the vertical peaks of the rail, and in that the
essentially vertical variations of the rail, before and
after the grinding disc, are measured by measuring the
distance from each sliding shoe (30, 29) down to the
surface of the rail by means of one front (12) and one
rear (14) undulation meter.

3. A method as claimed in any one of the preceding
claims, character i z e d by measuring, in
addition to the values representative of the distance of
the grinding disc (3, 3') from the rail and the vertical
variations of the rail, before and after the griding disc,
also measuring the rotational speed of the grinding disc
(3, 3'), and supplying the results obtained from said
measurements with respect to distance, vertical variations
and rotational speed as well as start or stop orders to at
least one control unit (9, 9'), the latter continuously
calculating the desirable distance to the rail and the
rotational speed of the grinding disc (3, 3') in response
to said masurement results and emitting signals to the
grinding-disc actuating means (6, 6') and the motor (5,
5') in order to obtain the desired adjustment, and also
emitting signals for actuation of the grinding tool.

4. A method as claimed in any one of the preceding
claims, character i zed in that the control
unit (9, 9') is suppiied with input data also from an
external computer (10), such as a PC-unit, allowing
alteration of the estimation parameters and similar

information stored in the control unit.
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5. A method as claimed in any one of the preceding
claims, characterize d by calibrating the

system at regular intervals and at the original start-up
by first positioning the rail-grinding vehicle (2) on a
plane rail, then lowering the grinding disc onto the rail
or to a rule of known thickness positioned on the rail,
and thereafter supplying the control unit (9, 9') with the
values representative of the distance before and after the
grinding disc, thus generating a basic value representa-
tive of the distance in said control unit.

6. A rail grinding vehicle (2) in accordance with
any of the preceding claims and intended for grinding
rails (1, 1') for vehicles travelling on rails, such as
trams and trains, said vehicle (2) being provided with at
ljeast one grinding disc (3, 3') for grinding an associated
rail (1, 1'), the rotational shaft (4, 4') of said
grinding disc extending essentially transversely to the
longitudinal extension of the rail, the grinding disc
being driven by a motor (5, 5'), such as a hydraulic or
electric motor, and the distance of said disc to the rail
being adjustable with the aid of actuating means (6, 6'),
such as a hydraulically operated cylinder, or an
electrically driven mechanical positioning member, in
addition to which said grinding disc is arranged to be
affected by at least one sharpening tool (7, 7'),
characterized in that said rail grinding
vehicle is provided with measurement equipment (11-14,
11'-14') measuring on the one hand the distance of said
grinding disc (3, 3') to the rail before and after the
grinding disc and also the essentially vertical variations
of the rail, from the top to the bottom, before and after
+he grinding disc (3, 3'), the results from said
measurement operations being supplied, together with the
values representative of the measured rotational speed of
the grinding disc and together with start or stop orders
from at least one control panel (8, 8'), into at least one

control unit (9, 9'), the latter continuously calculating
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the desirable distance to the rail and the rotational
speed of the grinding disc (3, 3') in response to said
measurement results and emitting signals to the grinding-
disc actuating means (6, 6') and to the motor (5, 5') in
order to obtain the desired adjustment, and also emitting
signals for actuation of the sharpening tool (7, 7'),
wherein at least one of either the control panel (8, 8'),
or the control unit (9, 9'), or the external computer
could be disposed on a vehicle coupled to the rail
grinding vehicle and connected to the latter vehicle via a
cable, in addition to which the motor (5, 5') and the
actuating means (6, 6') of each individual grinding disc
(3) being operated from a drive unit (56), such as an
hydraulic or electric drive unit, which may be positioned
on the vehicle (2) or on a vehicle coupled to said
vehicle.

7. A rail grinding vehicle (2) as claimed in claim
6, characterized in that at least one rail
grinding unit comprising a grinding disc (3) is rota-
tionally suspended in the vehicle chassis by means of
bearing means (24, 25), the rotational axis of which
extends essentially in the longitudinal direction of the
vehicle, and in that at least one actuating unit (39, 40)
is arranged intermediate the chassis (32) and the grinding
unit tending to turn the latter outwards transversely with
respect to the vehicle, said outwards turning movement
being prevented by guide members (35-38; 58; 59, 60)
abutting against the inner face of the rail and connected
with the rail grinding unit, thus ensuring that the
grinding unit, and consequently the grinding disc (3),
always assume a correct position transversely with respect
to the rail irrespective of interferences, such as for
instance curves, ridges, depressions and rail width
variations.

8. A rail grinding vehicle as claimed in claim 7,
characterized in that the rail grinding unit
essentially consists of a stand which is rotationally
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suspended owing to an arrangement according to which an
attachment beam (23) is supported in bearing means (24,
25) and that two legs (21, 22) extend downwards towards
the rail (1) from said attachment beam and travel in a
sliding frame, said sliding frame being actuated by at
least one actuating means (39, 40) secured for instance
with the aid of an attachment beam (41), in that a
carriage (20) travels in said sliding frame and is moved
by an actuating means (6) in a direction towards or away
from the rail, in that said grinding disc (3) is mounted
in said carriage as well as one front (1ll) and one rear
(13) distance meter, in addition to which a front (30) and
a rear (29) sliding shoe are mounted in the carriage (20)
and guided so as to be movable essentially in the very
direction of movement of the carriage, and by means of
resilient means (27, 28), such as gas-operated springs,
the associated sliding shoe (29, 30) is pressed downwards
against the rail, and in that the sliding shoes are
provided with guides (35-38; 58), the front sliding shoe
(30) being provided with the front undulation meter (12)
and the rear sliding shoe (29) with the rear undulation
meter (14).

9. A rail grinding vehicle as claimed in any one of
claims 7-8, characterized in that each
actuating means (39,40) consists of an hydraulically
operated cylinder arranged to control the grinding unit
turning movement in the transverse direction but also to
resiliently press the grinding unit against guides (35-38;
58; 59, 60), for instance owing to an accumulator being
inserted in the hydraulic cylinder supply circuit.

10. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
bearing means (24, 25, 24', 25') associated with each
grinding unit are displaceable laterally, stepwise or
continuously, allowing readjustment of said grinding unit
in correspondence to other rail widths or readjustment
thereof for special grinding operations on the inner face
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of the rail.

11. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
at least one grinding dust suction pipe (31) extends up to
the point of grinding and debouches in the direction of
rotation of the grinding disc so as to throw grinding-dust
particles towards the mouth, and in that said suction pipe
is coated internally with copper to prevent metal
particles from adhering to the pipe and leads to a
separator, such as a cyclone, for separation of grinding-
dust particles.

12. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
the front wheel suspension comprises at least one "multi-
stage bogie" having an upper bogie link (49) which is
articulated to the lateral frame (46, 46') of the vehicle,
and in that a front and a rear intermediary link (51 and
50, respectively) are articulated to their respective one
of the two bogie link ends, said latter links each having
a rear wheel bogie (52 and 54, respectively) and a front
wheel bogie (53 and 55, respectively) rotationally secured
thereto, said four wheel bogie units each supporting two
wheels, so that in all eight wheels bear against the rail.
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1. A method of grinding rails (1, 1') for vehicles
travelling on rails, such as trams and trains, according
to which a rail grinding vehicle (2) is provided with at
least one grinding disc (3, 3') for grinding an associated
rail (1, 1'), the rotational shaft (4, 4') of said grind-
ing disc extending essentially transversely to the longi-
tudinal extension of the rail and the grinding operation
being effected by means of the external periphery of the
disc, a motor (5, 5') being provided to drive the grinding
disc, the distance of said disc tq‘the rail being adjust-
able with the aid of actuating meamrrs (6, 6'), in addition
to which the grinding disc is affected by at least one
sharpening tool (7, 7'), characterized in
that said rail grinding vehicle (2) is provided with
measuring devices (11-14, 11'-14'), which after possible
preparatory coarse-grinding operations have been carried
out, measure the distance of said grinding disc (3, 3')
from the rail before and possibly also after the grinding
disc as well as to measure essentially vertical variations
of the rail, from the top to the bottom, before and after
the grinding disc (3, 3'), the results obtained from said
measuring operations being supplied together with start or
stop orders from at least one control panel (8, 8') into
at least one control computer (9, 9'), the latter continu-
ously calculating the desirable distance to the rail in
response to said measurement results and to store data and
emitting signals to the grinding disc actuating means (6,
6') in order to obtain the desired adjustment, whereby
owing to said measurement and control operations the rail
will be ground only where required and be ground to a
sufficient but not excessive degree and the grinding
operation will impart to said rail an essentially correct

configuration transversely.
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2. A method as claimed in claim 1, c har ac -
terized in that the coarse-grinding operations are
charachterized in that the application of the grinding
disc (3, 3') against the rails (1, 1') is effected in
accordance with a predetermined criterion, of application,
such as the obtainment of a certain degree of braking of
the driving motor or the build-up in the actuating means
(6) of a certain pressure for the application of the
grinding disc.

3. A method as claimed in claim 2, char ac -
terized in that for the purpose of the coarse-
grinding, the application of the grinding disc (3, 3')
against the rail essentially in accordance with the pre-
determined criterion of application is supplemented by
measuring values representative of the distance of the
grinding disc to the rail before the grinding disc so as
thus to make it possible to obtain a forewarning of
faults and the like in the rail, for instance in the
area of welding joints and depressions, allowing con-
sequential alteration of the grinding disc application and
thus improvement of the grinding quality.

4. A method as claimed in any one of the preceding
claims, c haracterized by measuring the values
representative of the distance of the grinding disc (3,
3') from the rail before and possibly also after the
grinding disc, as also the essentially vertical variations
of the rails before and after the grinding disc by means
of at least one front unit (30; 61) in contact with the
rail, such as a sliding shoe (30) or a bogie unit (61), as
also by means of at least one corresponding rear unit in
contact with the rail, said units in contact with the rail
being essentially vertically movable and spring-biased in
the direction towards the rails with respect to an essen-
tially yertically movable carriage (20) in which the
grinding disc is mounted.
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‘5. A method as claimed in claim 4, c har ac -
terized by measuring the values representative of
the distance of the grinding disc from the rail before
and possibly also after the grinding disc by measuring the

5 distance between the carriage (20) and a corresponding
unit (29, 30; 64) in contact with the rail by means of one
front (11; 64) and one rear (12) distance meter, and by
measuring the essentially vertical variations of the rail,
before and after the grinding disc, by measuring the dist-

10 ance from the unit (29, 30; 61) in contact with the rail
down to the rail surface by means of one front and one
rear undulation meter (12, 14).

6. A method as claimed in any one of the preceding
claims, characterized by measuring, in

15 addition to the values representative of the distance of
the grinding disc (3, 3') from the rail and the vertical
variations of the rail, before and after the griding disc,
also the rotational speed of the grinding disc (3, 3'),
and supplying the results obtained from said measurements

20 with respect to distance, vertical variations and rota-
tional speed as well as start or stop orders to at least
one control unit (9, 9'), the latter continuously cal-
culating the desirable distance to the rail and the rota-
tional speed of the grinding disc (3, 3') in response to

25 said measurement results and to stored data and emitting
signals to the grinding-disc actuating means (6, 6') and
to the motor (5, 5') in order to obtain the desired ad-
justment, and also emitting signals for actuation of the
grinding tool.

30 7. A method as claimed in any one of the preceding
claims, characterized in that the control
unit {9, 9') is supplied with input data alsc from an
external computer (10), such as a PC-unit, allowing
alteration of the calculating parameters and similar

35 information stored in the control unit.
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8. A method as claimed in any one of the preceding
claims, characterized by calibrating the
system at regular intervals and at the original start-up
by first positioning the rail-grinding vehicle (2) on a
plane rail, then lowering the grinding disc onto the rail
or to a ruler of known thickness positioned on the rail,
and thereafter supplying the control unit (9, 9') with the
values representative of the distance before and after the
grinding disc, thus generating a basic value representa-
tive of the distance in said control unit.

9. A rail grinding vehicle (2) intended for grinding
rails (1, 1') for vehicles travelling on rails, such as
trams and trains, said vehicle (2) being provided with at
least one grinding disc (3, 3') for grinding an associated
rail (1, 1'), the rotational shaft (4, 4') of said grind-
ing disc extending essentially transversely to the longi-
tudinal extension of the rail, the grinding disc being
driven by a motor (5, 5'), such as a hydraulic or electric
motor, and the distance of said disc to the rail being
adjustable with the aid of actuating means (6, 6'), such
as a hydraulically operated cylinder, or an electrically
driven mechanical positioning member, in addition to which
said grinding disc is arranged to be affected by at least
one sharpening tool (7, 7'), characterized
in that said rail grinding vehicle is provided with at
least one control panel (8, 8'), at least one control unit
(9, 9'), and possibly one external computer and with
measurement equipment (11-14, 11'-14'; 64, 64') adapted to
measure on the one hand the distance of said grinding disc
(3, 3') to the rail before and possibly also after the
grinding disc, and also adapted to measure the essentially
vertical variations of the rail, from the top to the
bottom, before and after the grinding disc (3, 3'), the
results from the measurement operations being supplied,
together with start or stop orders from said control panel
(8, 8'), into a control unit (9, 9'), the latter continu-
ously calculating the desirable distance to the rail in
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response to said measurement results and to stored data
and emitting signals to the grinding-disc actuating means
(6, 6') in order to obtain the desired adjustment, wherein
at least one of either the control panel (8, 8'), or the
control unit (9, 9'), or the external computer could be
disposed on a vehicle coupled to the rail grinding vehicle
and connected to the latter vehicle via a cable, in addi-
tion to which the motor (5, 5') and the actuating means
(6, 6') of each individual grinding disc (3) being operat-
ed from a drive unit (56), such as a hydraulic or electric
drive unit, which may be positioned on the vehicle (2) or
on a vehicle coupled to said vehicle.

10. A rail grinding vehicle (2) as claimed in claim
9, characterized in that at least one rail
grinding unit comprising a grinding disc (3) is rota-
tionally suspended in the vehicle chassis by means of
bearing means (24, 25), the rotational axis of which
extends essentially in the longitudinal direction of the
vehicle, and in that at least one actuating unit (39, 40)
is arranged intermediate the chassis (32) and the grinding
unit tending to turn the latter outwards transversely with
respect to the vehicle, said outwards turning movement be-
ing prevented by guide members (35-38; 58; 59, 60) abutt-
ing against the inner face of the rail and connected with
the rail grinding unit, thus ensuring that the grinding
unit, and consequently the grinding disc (3), always
assume a correct position transversely with respect to the
rail irrespective of interferences, such as for instance
curves, ridges, depressions and rail width wvariations.

11. A rail grinding vehicle as claimed in claim 10,
characterized in that the rail grinding unit
essentially consists of a stand which is rotationally
suspended owing to an arrangement according to which an
attachment beam (23) is supported in bearing means (24,
25) and that two legs (21, 22) extend downwards towards
the rail (1) from said attachment beam and travel in a
sliding frame, said sliding frame being actuated by at
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least one actuating means (39, 40) secured for instance
with the aid of an attachment beam (41), in that a
carriage (20) travels in said sliding frame and is moved
by an actuating means (6) in a direction towards or away
from the rail, in that said grinding disc (3) is mounted
in said carriage as well as one front (11, 11'; 64) and
possibly also one rear (13) distance meter, in addition to
which a front unit (30; 61) and a rear unit (29) in con-
tact with the rail are mounted in the carriage (20) and
guided so as to be movable essentially in the very direc-
tion of movement of the carriage, and by means of resi-
lient means (27, 28, 63), such as gas-operated springs,
the associated unit (29, 30; 61) in contact with the rail
is pressed downwards against the rail, and in that the
units in contact with the rail are provided with guides
(35-38; 58, 59, 60), the front unit (30; 61) being provid-
ed with the front undulation meter (12) and the rear unit
(29) with a rear undulation meter (14).

12. A rail grinding vehicle as claimed in any one of
claims 10-11, c haracterized in that each
actuating means (39,40) consists of an hydraulically
operated cylinder arranged to control the grinding unit
turning movement in the transverse direction but also to
resiliently press the grinding unit against guides (35-38;
58; 59, 60), for instance owing to an accumulator being
inserted in the hydraulic cylinder supply circuit.

13. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
bearing means (24, 25, 24', 25') associated with each
grinding unit are displaceable laterally, stepwise or
continuously, allowing readjustment of said grinding unit
in correspondence to other rail widths or readjustment
thereof for special grinding operations on the inner face
of the rail.

14. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
at least one grinding-dust suction pipe (31) extends up to
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the point of grinding and debouches in the direction of
rotation of the grinding disc so as to throw grinding-dust
particles towards the mouth, and in that said suction pipe
is coated internally with copper to prevent metal
particles from adhering to the pipe and leads to a
separator, such as a cyclone, for separation of grinding-
dust particles.

15. A rail grinding vehicle as claimed in any one of
the preceding claims, characterized in that
the front wheel suspension comprises at least one "multi-
stage bogie" having an upper bogie link (49) which is
articulated to the lateral frame (46, 46') of the vehicle,
and in that a front and a rear intermediary link (51 and
50, respectively) are articulated to their respective one
of the two bogie link ends, said latter links each having
a rear wheel bogie (52 and 54, respectively) and a front
wheel bogie (53 and 55, respectively) rotationally secured
thereto, said four wheel bogie units each supporting two
wheels, so that in all eight wheels bear against the rail.
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STATEMENT UNDER ARTICLE 19

In the first claim, the following has been added:

- On line 18 ", which after possible preparatory coarse-
grinding operations have been carried out,".

- On line 21: "possibly also".

The first feature appears from the International Application
of August 19, 1993, in Swedish, page 15, line 21-33.

The second feature appears from the basic document of August
19, 1992, in Swedish, page 8, lines 1-13, and from the Inter-
national Application, in Swedish, page 17, line 8-14.

Claim 9 corresponds to the old claim 6 but is amended so it
corresponds to claim 1.

Claim 11 corresponds to the old claim 8 but is slightly amend-
ed in that "units in contact with the rail" of claim 4 and 5
is used.
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