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(54) Title: A DEVICE AND A METHOD FOR MOVING A JET MEMBER

(57) Abstract: A device for moving a jet member in a first
path over a layer to be treated by the jet has means config-
ured to enable mput of data relating to a geometrical shape
of a surface of said layer to be treated by the jet member
and means configured to use said data for calculating end
positions (S1, S2)of an impact point of the jet member for
a plurality of consecutive stripes (S) extending substantial -
ly perpendicularly to a second path for indexing, each hav-
ing a width substantially corresponding to an indexing step
and together forming said geometrical shape. A control ar-
rangement co-ordinates movement of the impact pomt of
the jet member and said indexing for treating a surface of
sald layer having said geometrical shape by said jet mem-
ber.
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A device and a method for moving a jet member

TECHNICAL FIELD OF THE INVENTION AND PRIOR ART

5 The present invention relates to a device and a method for
moving a jet member having a nozzle according to the pream-
bles of the appended independent device and method claims.

This treatment of the material layer iIs first of all intended to be a

10  material removing treatment. Although the layer may consist of
other material a concrete layer is preferably concerned herein.
Primarily, the treatment is intended to have the purpose to re-
move weakened material from the layer. It may then be a ques-
tion of removing weakened concrete from concrete layers on

15 roads, bridges and a variety of building structures, whereupon
the removed concrete may be replaced by new concrete. It is In
this connection especially preferred that the treating member is
constituted by a jet member so as to direct a high pressure jet of
liquid against the material layer. Thus, it is this high pressure jet

20 of liquid which executes the material removing treatment. Pref-
erably, the high pressure liquid consists of water.

A device of the type defined in the introduction is already known
through for instance EP 1 029 127 B1 of the applicant.
25
By moving the carriage and by that said jet member in said first
rectilinear path between two opposite end positions and when
moved at least once between these end positions indexing the
carriage with jet member as defined in the introduction and re-
30 peating this procedure it is possible by means of devices of this
type already known to obtain treatment of a continuous surface
of said layer having a substantially rectangular shape. However,
it Is sometimes desired or even required to treat a continuous
surface of said layer having another shape than that of a rec-
35 tangular by a said jet member.
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For illuminating but not in any way restricting the scope of the
present invention the use of a device of this type for removing
weakened material in connection with joints of bridges may be
described as an example. Such joints do normally extend

5 obliquely across the extension of the road surface on the bridge.
These joints may for instance make an angle of approximately
60° with said extension. When weakened material is to be re-
moved for repairing the road surface layer Iin connection with
such a joint material has to be removed over a surface extend-

10 Ing along the joint and on both sides thereof, which In fact
means a surface with a shape similar to a parallelogram with
first sides extending in the direction of the road and second
sides extending substantially in parallel with said joint.

15 There are several options to obtain treatment of such a surface
to be treated by means of known devices of this type, but prob-
lems are adhered to all of them.

One way to proceed is to direct the device so that indexing iIs

20 carried out Iin the longitudinal direction of the bridge and re-
moving weakened material from the road surface according to a
rectangle enclosing said parallelogram. However, this means
that considerably more material than needed is removed, which
makes the repair rather costly.

25
Another way to proceed is to carry out indexing in the longitudi-
nal direction of the bridge but removing material through the op-
eration of the device from a rectangular road surface layer only
partially covering said parallelogram and after that using water

30 jet hand tools for removing material for parts of said parallelo-
gram, as opposite acute corners thereof. Such a procedure is
time consuming and by that costly.

A further way of proceeding when using devices of this type al-
35 ready known is to change the direction of said indexing several
times while directing the indexing directions obliquely with re-
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spect to the extension of the bridge and possibly combine this with the use of said hand
tools or erecting special structures on and/or outside the bridge for obtaining treatment of

road surface regions belonging to said parallelogram to be treated.

Which one of these procedures being preferred in a particular situation depends upon the
conditions of said situation, but it will mostly result in considerably higher costs than would

said joint have an extension being substantially perpendicular to the extension of the bridge.

It is pointed out that the same problems arise when a surface layer of another shape than a
rectangle is to be treated by a jet in another way than for removing material from said layer,
and also when material is to be removed over surface layers with any other shape than a

rectangle, not only with a shape of a parallelogram.

SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided a device for moving a jet member
having a nozzle, said device comprising: a carriage movable in a first substantially rectilinear
patn along a guide member, first drive means configured to move said carriage along said
guide member for moving the nozzle of the jet member in said first path over a layer to be
treaied by the jet, second drive means configured {o move the entire device and by that said
guide member in a second substantially rectilinear path being substantially perpendicular fo
the extension of said guide member, and an arrangement configured to control on one hand
said first drive means for controlling the movement of an impact point of said jet on said
layer and on the other hand said second drive means for moving the jet member to move
said impact point on said layer an indexing siep in said second path when moved at least
once between end positions on said first path, wherein the device further comprises means
configured to enable input of data relating to a geometrical shape of a surface of said layer
to be treated by the jet member, and means configured to use said data for calculating end
positions (S1, S;) of said impact point of the jet member for a plurality of consecutive stripes
(S) extending substantially perpendicularly to said second path for indexing, each having a

width substantially corresponding o said indexing step and together forming said

geometrical
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3a

shape, and said arrangement is configured to control said first and second drive means to
coordinate movement of the impact point of said jet member between said end positions
calculated of the respective of said stripes and said indexing of the jet member to treat a

surface of said layer having said geometrical shape by said jet member.

According to a further aspect of the invention, there is provided a method for moving a jet
member having a nozzle, said jet member being arranged on a carriage movable in a first
substantially rectilinear path along a guide member, ‘in which said carriage is moved for
moving the nozzle of the jet member in said first path over a layer to be treated by the jet,
and when an impact point of the jet member has been moved at least once between
opposite end positions on said first path the guide member and by that the carriage is moved
an indexing siep in a second substantially récti[inear path being S_ubstantially perpendicular
to the extension of said guide member, wherein it comprises the further steps of: a)
providing data relating to a geometrical shape of a surface of said layer to be treated by the
jet member, b} calculating, on the basis of said data, end positions (S4, S,) of said impact
point of the jet member for a plurality of consecutive siripes (S) extending substantially
perpendicularly to said second path for indexing, each having a width substantially
corresponding 1o said indexing step and together forming said geometrical shape and c) co-
ordinating movement of the impact point of said jet member between said end positions
calculated of the respective of said stripes and said indexing of the jet member to treat a

surface of said layer having said geometrical shape by said jet member.

According to another aspect of the invention, there is provided use of a device as described

above for material removing treatment of a material layer.

According to a further aspect of the invention, there is provided a computer program
containing computer program code means for making a computer or processor controlling

the steps of the method described above.
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3b

One aspect of the present invention provides a device and a method of the type defined in
the introduction reducing said problems described above of such devices already known.

This is obtained by providing a device according to the introduction with means configured to
enable input of data relating to the geometrical shape of a surface of said layer to be treated
by the jet member, and means configured to use said data for calculating end positions of
said impact point of the jet member for a plurality of consecutive stripes extending
substantially perpendicularly to said second path for indexing, each having a width
substantially corresponding to said indexing step and together forming said geometrical

shape, and by configuring said arrangement to control said first and second drive means to
coordinate movement of the impact point of said jet member between said end positions
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calculated of the respective of said stripes and said indexing of
the jet member so as to treat a surface of said layer having said
geometrical shape by said jet member.

This configuration of a device of this type makes it possible to
restrict treatment of a layer by said jet to only the surface to be
treated irrespectively of the geometrical shape thereof without
any need of changing the indexing direction of the device and
going to and fro in several runs. This means that the treatment
will be very costefficient. The improvement will be particularly
considerable with respect to the different ways to proceed for
removing material from a road surface on bridges having joints
extending obliquely to the extension of the bridge described
above.

Furthermore, the device according to the invention also enables
creation of arbitrary new geometrical shapes of layer surfaces
treated by the jet of the jet member.

It Is pointed out that "means configured to enable input of data
relating to a geometrical shape of a surface of said layer to be
treated by the jet member” as well as "means configured to use
sald data for calculating end positions of said impact point of the
jet member” are to be interpreted to also cover the case of hav-
Ing data for predetermined geometrical shapes and dimensions
stored In a memory, so that a particular one of them may be
chosen by only inputting a code or the like for providing the
control arrangement with the data required for the proper opera-
tion thereof.

According to an embodiment of the invention the device com-
prises a member configured to sense the instantaneous position
of sald carriage and deliver information thereabout to said con-
trol arrangement for assisting this to determine that a said end
position calculated has been reached by said impact point of the
jet member. This means a simple and reliable way of obtaining
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the correct length of each said stripe of treatment for forming
sald geometrical shape together with other such stripes with
varying lengths.

According to another embodiment of the Iinvention the device
further comprises means associated with said means for input of
data and configured to displace said geometrical shape deter-
mined by said input of data. The presence of such a display
makes It possible for an operator of the device to comfortably
ensure that the correct geometrical shape and dimensions of the
surface layer to be treated have been selected. It may also fa-
cilitate the input operation of the data.

According to another embodiment of the invention said ar-
rangement i1s configured to control said second drive means to
move the entire device in said indexing steps 10 mm — 100 mm,
20 mm — 50 mm or 25 mm — 45 mm. These are suitable sizes of
such indexing steps for obtaining efficient treatment of a con-
tinuous surface layer and obtaining such treatment of such a
surface layer with any shape by adding consecutive said stripes
to each other for obtaining this shape. It has turned out that an
indexing step of 25 mm — 45 mm, especially 30 mm — 40 mm is
suitable for the application of removing weakened concrete from
a concrete layer by a high pressure jet of liquid.

According to another embodiment of the invention said jet mem-
ber Is pivotably connected to a base portion of said carriage, the
device comprises third drive means configured to pivot said jet
member with respect to said base portion for changing the at-
tack angle of the jet upon said layer, and said arrangement is
configured to control also said third drive means. It is known
that the possibility of such pivoting has a number of advantages.
One of the main reasons for pivoting said jet member for
changing the attack angle is due to the fact that when treating
concrete layers these are reinforced by reinforcement bars,
normally in a lattice-like structure. By using a small attack angle,
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..e. an angle of the jet being substantially perpendicular to the layer to be treated, the material
may be removed quickly, but the result of the treatment will not be that uniform. However, by
choosing a large attack angel of the jet the jet will easier reach under the reinforcement bars,

so that it wili be cleaner there-under and the result of the treatment will be more uniform and
the surface treated smooth.

The pivoting of said jet member is normally carried out in the turning zones of said carriage,
..e. in the end and the beginning of said first substantially rectilinear path of the carriage close
to the respective end position calculated, i.e. the turn point of the carriage, in which the
carriage stops and changes direction. It is important to obtain a treatment of said layer being
as uniform as possible also in these turning zones, where the attack angle is often changed
and the speed and the direction of movement of said carriage is also changed. This is
obtained through a further embodiment of the invention in which the controi arrangement is
configured to co-ordinate the control of said first and third drive means for moving said impact
point of the jet with a substantially constant speed over said layer. By such a co-ordination of
the control of the movement of the carriage and the pivoting movement of the jet member, a
uniform treatment of said layer may be obtained also during pivoting of said jet memober,
since it is ensured that the impact point will always move with a substantially constant speed

over said layer. More details about how this may in practice be realised may be found in WO
2006/073337 A1 of the applicant.

According to another embodiment of the invention said jet member is movably connected to a
base portion of said carriage so as to enable it to oscillate in a direction being transversal to
said first path, and said arrangement is configured to control the jet member to carry out

oscilfations fransversal to said first path while controlling the first drive means to move said
carriage in
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said first path so as to determine said width of a said stripe of
the layer treated. The possibility of carrying out such oscillations
facilitates to reliably ensure that consecutive stripes of layer
treated by the jet of the jet member will connect to each other
and possibly overlap each other slightly.

The invention also provides a method for moving a jet member
according to the independent appended method claim, and the
function and advantageous features thereof and of embodiments
thereof according to the appended dependent method claims
appear clearly from the discussion above of the device accord-
Ing to the invention.

However, the particular embodiment of providing data in step a)
relating to a geometrical shape Iin the form of a parallelogram
having two first sides being substantially in parallel with said
second path for indexing and two second sides making an angle
being not zero with said first path, such as above 5°, above 10°,
above 20° or above 30° and below 90° may be mentioned, since
this is a particular preferred application of the invention when
removing concrete material from for instance bridges.

According to an embodiment of the invention said data may then
In step a) be provided as position co-ordinates of corners or said
parallelogram, although of course also other data may be used
for defining the surface layer parallelogram to be treated, such
as said angle and the length of the sides thereof.

The method according to the present invention is well suited to
be carried out by a computer program making a computer or
processor controlling the steps of said method, and the inven-
tion also comprises such a computer program.

Furthermore, the invention also comprises the use of a device
according to the present invention for material removing treat-
ment of a material layer, especially a concrete layer.
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Further advantages as well as advantageous features of the In-
vention appear from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, below follows a spe-
cific description of a device and a method according to an em-
bodiment of the present invention.

In the drawings:

Fig 1

Fig 2

Fig 3 and 4

Fig 5

Fig ©

IS a schematic perspective view of a mobile unit, In
which the device according to the invention is imple-
mented,

IS a schematic view of a Jet member of a device ac-
cording to the present invention, which is moving
along a layer treated by the jet thereof and is
viewed perpendicularly to a guide member, along
which a carriage Is movable,

are more detailed views of the carriage with base
portions of the device according to the present In-
vention in different function positions,

s a very simplified view illustrating further features
of a device according to an embodiment of the pre-
sent invention,

s a simplified view similar to that according to fig 2
Illustrating one aspect of the way of operation of a
device according to the invention, and
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Figs 7-9 are very simplified views used for explaining a
method according to the invention and the operation
of a device according to the invention.

5 DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

The device according to the invention may, as illustrated in Fig.
1, be arranged on a mobile unit 1. This has the character of a
vehicle movable on the bedding, for instance a concrete layer,

10 to be treated. The vehicle is indicated as being of crawler type
with two driving tracks 2.

On the vehicle 1 Is arranged an elongated guide member 3 and
a carriage 4 movable In first a substantially rectilinear path to
15 and fro along said guide member for carrying out so called trav-
erses. A base portion 5 constitutes a part of the carriage 4. A
tube-type jet member 6 or lance is arranged on the base portion
5 for directing a high pressure jet of liquid against the bedding.
The guide member 3 In operation is intended to make an angle,
20 preferably substantially a right angle, with a motion direction of
the vehicle. The jet member 6 communicates through a conduit
/ with a source for delivering high pressure liquid, especially
water, to the jet member. This high pressure source may be ar-
ranged on the vehicle 1 or on a separate carriage or the like.
25
The jet member 6 is arranged pivotably in relation to the base
portion 5 about an axis 8 (see simplified Fig. 2) for changing the
attack angle of said jet upon the layer to be treated. This axis 8,
In the example, Is extending substantially transversally to the
30 length direction of the guide member 3, and more exactly sub-
stantially in right angle to a plane, in which plane the guide
member 3 is located and which plane extends perpendicularly to
the material layer to be treated.

35 A first drive means in the form of an hydraulic motor 9 Is ar-
ranged for moving said carriage along the guide member 3 as
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10

indicated by the arrows A, whereas a third drive means in the form of an hydraulic motor 10
s arranged for pivoting the jet member 6 with respect to the base portion for changing the
attack angle of the jet upon the layer to be treated. Such pivoting is substantially carried out
in the turning zones close to the respeciive end position of the carriage 4 along said
rectilinear path. The location of these end positions may vary as will be described more in

detall further below.

Means, such as rubber rollers are arranged to bear on the bedding and restricting a space
within which said treatment is carried out for protecting the surroundings of the vehicle 1
against material removed by the jet of the jet member 6 and thrown away. If 1s shown in Fig.
2 how the jet member 6 is moving to the left in a transversal movement while removing
material, here concretfe, from the bedding 12. The concrete layer is reinforced by a lattice-
like grid of reinforcement bars 13, and by keeping the jet member 6 inclined the jet will reach
under these reinforcement bars. The choice of the inclination direction of the jet member is
due to the required treatment result and the character of the material. In the case shown in

Fig. 2 the nozzle 14 of the jet member points in the motion direction of the carriage, and it

will do so also when the carriage has changed moving direction.

A control arrangement adapted for controlling the drive means 9, 10, for example a suitable
computer, i1s adapted, when the carriage 4 has reached a turning zone close ic an end
position along the guide member 3, to control the drive means 10 1o pivot the jet member 6

so that its nozzle during the motion of the carriage in both directions of motion will be

pointing in these motion directions. The end positions of the carriage 4 may be defined by
sensor members connected fo the control arrangement. The hydraulic motor 9 may be
controlled to the move the carriage 4 one or several times, iL.e. in one or more traverses, to a

fro between said end positions before said driving tracks 2 are con-
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trolled to move the entire vehicle and by that the carriage 4 with
the jet member 6 a step forwards, so called indexing, for treating
a new area of the layer to be treated. The jet member may also
oscillate in a direction being transversal to the movement path
of the carriage, but this oscillation has not to be considered
when calculating the total speed of said impact point over said
layer or when assuring that said mouth iIs moving Iin one and the
same plane. Such oscillations results In a broader stripe of the
layer surface treated by the jet when moving this along said first
path.

It is schematically illustrated in Fig. 3 and 4 how guide means
15 are arranged to guide the jet member to have the pivot axis
thereof displaced with respect to said base portion 5 of the car-
rlage during pivoting of the jet member with respect to said base
portion so that the mouth 16 of the nozzle of the jet member de-
scribes a motion Iin substantially one and the same plane 17
substantially perpendicular to the plane in which the jet member
s pivoting. As seen, this plane 17, during operation is located
directly above the layer 12 to be subjected to treatment. The
construction of the guide means for obtaining this motion of said
mouth 16 in the plane 17 may be the same as the one described
in EP 1029 127 B1 while making reference to Fig. 8-10, and it
will not be disclosed more in detail here.

Reference is now made to Fig 5 and 6. The device comprises a
member 18 adapted to sense the instantaneous position of the
carriage 4 and deliver information thereabout to a calculator 19
as well as means 20 adapted to sense the instantaneous angle
made by the longitudinal direction of the jet member 6 with re-
spect to a predetermined direction thereof, such as the direction
perpendicular to the layer to be treated, and send information
thereabout to said calculator. The calculator 19 is adapted to
calculate the total speed of the impact point of the jet over the
layer to be treated through information from said first and sec-
ond members. An arrangement 21 adapted to control the hy-
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draulic motors 9, 10 include means adapted to compare the
value of the total speed calculated by the calculating means with
a predetermined set speed value for determining a difference
value and to control the hydraulic motors 9, 10 by controlling
hydraulic valves 22, 23 so as to cancel out said difference
value, so that said impact point will move with a substantial con-
stant speed over said layer. For being able to do this said con-
trol arrangement has to be aware of the distance between the
pivot point of the jet member and the mouth of the nozzle there-
of, which Is known to the control arrangement when a basic jet
member 1S moved over a portion of the layer not treated yet but
otherwise has to be fed into the control unit 21 through a control
terminal or the like by an operator. A new such distance value
has to be fed into the control unit if the jet member is replaced
by a jet member having a different length or the jet member is to
be moved over a portion of the layer where material has already
been removed to a certain depth as shown in Fig. 6. This depth
D, which may for instance be about 50 mm, substantially corre-
sponds to the change to a jet member having a length increas-
iIng by D with respect the jet member used In the first run or
{raverse.

It may In this way be ensured that the speed of the impact point
| of the jet upon the layer to be treated is always constant and
the same as a predetermined set speed. However, the carriage
may very well be controlled to increase its speed in the turning
zones rather much for making these turning zones shorter and
by that the quality of the treatment at the turn points may be im-
proved.

It Is also shown In Fig. 5 how the driving tracks 2 are individual-
ly controlled by individual hydraulic motors 24, 25 by controlling
hydraulic valves 26, 27 through said control arrangement 21 In
accordance with signals delivered to said calculator through
sensors 28, 29 arranged at each driving track for ensuring that
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the vehicle 1 Is moved along a rectilinear or other determined
path when indexing.

The device described so far is already known through WO
2006/073337 A1, and the new features of a device according to
the present invention will now be described.

In the device according to the invention the hydraulic motor 24,
25 forming second drive means are configured to move the en-
tire device and by that said guide member In a second substan-
tially rectilinear path being substantially perpendicular to the
extension of said guide member when indexing, although other
way of moving the device may be possible but not used for car-
rying out a method according to the present invention. The de-
vice according to the invention further comprises means 30,
here In the form of a keyboard, configured to enable input of
data relating to a geometrical shape of a surface of said layer to
be treated by the jet member. These means 30 may have any
concelvable construction, such as being an encoder Iin the form
of a knob that may be turned for obtaining different data of said
shape, which are then validated by pushing a button in the re-
spective position of the knob associated with a specific piece of
iInformation. Means 31 In the form of a screen are associated
with the means 30 for input of data and configured to display
sald geometrical shape 32 determined by the input of data.
These data are sent further to means 33 configured to use said
data for calculating end positions of the impact point of the jet
member for a plurality of consecutive stripes extending substan-
tially perpendicularly to said second path for indexing, each
having a width substantially corresponding to said indexing step
and together forming said geometrical shape. The calculating
means 33 Is configured to send the result of the calculation fur-
ther to the control arrangement 21.

The control arrangement 21 iIs configured to control the first
drive means 9 and the second drive means 24, 25, and here In
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the case of third drive means 10 also this, to co-crdinate movement of the impact point of
the jet member between said end positions calculated by the calculating means 33 of the
respective of said stripes and said indexing of the jet member so as to treat a surface of said
layer having said geometrical shape by said jet member. Information from the member 18 for
sensing the instantaneous position of the carriage 4 will also be used for assisting the

control arrangement to determine that a said end position calculated has been reached is

shown in Fig 5.

This results in a possibility to obtain treatment of a continuous surface of a layer to be
freated having any geometrical shape by in this way adding layer stripes treated with varying
lengths for forming the geometrical shape aimed at. Although it should from the above be

clear how this is done, it will now be further explained while making reference to also Figs 7-
9.

We do now assume that a surface with a geometrical shape in the form of a parallelogram is
to be ireated by the jet of the jet member as may be the case for a bridge joint extending
obliquely to the extension of the bridge, such as making an angle of 60° with respect thereto,
as shown in Fig 7. This is then obfained by providing data relating to this geometrical shape
of the surface by using the keyboard 30. This data may for instance include position co-
ordinates of a point on said parallelogram , such as a corner C, thereof, the length of a first
side F of the parallelogram, the angle B may by a second side G thereof with said first
substantially rectilinear path corresponding to the extension of the guide member of the
device and the length of a said second side or the component of said second side in the
direction of said first path. Other data, such as the co- ordinates of the different corners Cy,
Cz, C3 and C4 of the parallelogram may also or instead be entered. The calculating means
33 do then use this data for calculating end positions of said impact point of the jet member

for a plurality of consecutive siripes extending substantially perpendicularly to said second

~ path for Indexing,
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each having a width substantially corresponding to said indexing
step and together forming said geometrical shape. Each index-
iIng step is here only 30-40 mm, and it would therefore not be
possible to draw these stripes at scale Iin the figures, but such
stripes are here only schematically illustrated by a line S ex-
tending between two end positions Sy and S,. Thus, these
stripes are also more to the number and arranged at a higher
density than shown in Fig 7.

The control arrangement 21 will then control said first 9 and
second 24, 25 drive means to co-ordinate movement of the im-
pact point of the jet member between the end positions calcu-
lated of the respective of said stripes S and said indexing of the
jet member so as to treat the surface of said parallelogram, as
shown in Fig 7.

It Is illustrated in Fig 8 and 9 how treatment of surfaces of quite
other geometrical shapes may be carried out by a device ac-
cording to the invention by adding stripes S of surface treated
by the jet member with different locations of opposite end posi-
tions thereof to each other for obtaining the shape aimed at. For
obtaining a treatment of a circular surface of a layer, as shown
in Fig 9, it will be suitable to provide data in the form of the co-
ordinates of the centre of the circle and the diameter thereof.
The iIndexing direction corresponding to a movement In said
second substantially rectilinear path is indicated by an arrow 40
in Fig 7-9. It Is pointed out that the indexing may of course take
place in the opposite direction.

The invention is of course not in any way restricted to the em-
bodiment described above, but many possibilities to modifica-
tions thereof would be apparent to a person with ordinary skill in
the art without departing from the scope of the invention as de-
fined In the appended claims.
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It Is pointed out that the invention is not at all restricted to a de-
vice or a method in which the impact point of a jet member is
moved with a constant speed on the layer treated. Neither is the
invention restricted to devices in which it is possible to change
the attack angle of the jet or doing this by keeping the distance
between the nozzle of the jet member and the material layer to
be treated substantially constant.

It is also within the scope of the invention to form shapes of
surfaces treated being constituted of several surface shapes
combined. An Individual surface shape of such a combination
may then be obtained while indexing in a different direction than
for another/other surface shape(s).

The surface layer to be treated may have any orientation and
may for instance have a vertical extension, such as being a part
of a wall of a building or a pier of a bridge.

The Iinput of data relating to a geometrical shape may also take
place by moving the jet member to point on different points of
the surface to be treated, such as the corners of a
parallelogram, and then confirm and store the co-ordinates of
these points by for instance pushing a button.
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CLAIMS
1. A device for moving a jet member (6) having a nozzile (14), said device
comprising:

a carriage (4) movable in a first substantially rectilinear path along a guide member
(3),

first drive means (9) configured to move said carriage along said guide member for
moving the nozzle of the jet member in said first path over a layer to be ireated by the jet,

second drive means (24, 25) configured to move the entire device and by that said

guide member in a second substantially rectilinear path being substantially perpendicular to
the extension of said guide member, and

an arrangement (21) configured to control on one hand said first drive means for
controliing the movement of an impact point of said jet on said layer and on the other hand
said second drive means for moving the jet member to move said impact point on said layer
an indexing step in said second path when moved at least once between end positions on

said first path, wherein the device further comprises

means (30) configured to enable input of data relating to a geometrical shape of a

surface of said layer to be treated by the jet member, and

means (33) configured 1o use said data for calculating end positions (S4, S;) of said
impact point of the jet member for a plurality of consecutive stripes (S) extending
substantially perpendicularly to said second path for indexing, each having a width
substantially corresponding to said indexing step and together forming said geometrical
shape, and

said arrangement (21) is configured fo control said first and second drive means (9;
24, 25) 1o coordinate movement of the impact point of said jet member between said end
positions calculated of the respective of said stripes and said indexing of the jet member to
treat a surface of said layer having said geomeirical shape by said jet member.

2. The device according to claim 1, wherein the device further comprises a
member {18) configured to sense the insfantaneous position of said carriage (4) and deliver
information thereabout to said control arrangement (21) for assisting this {0 determine that

an end position calculated has been reached by said impact point of the jet member (6).
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3. The device according to claim 1 or 2, wherein the device further comprises
means (31) associated with said means for input of data and configured to display said
geometrical shape determined by said input of data.

4. The device according to any one of claims 1 to 3, wherein said arrangement
(21) is configured to control said second drive means to move the entire device in said
indexing steps of between 10 mm and 100 mm; 20 mm and 50 mm; or 25 mm and 45 mm.

0. The device according to any one of claims 1 to 4, wherein said jet member (6)
Is pivotably connected to a base portion (5) of said carriage (4),

the device comprises third drive means (10) configured to pivot said jet member with
respect {0 said base portion for changing the attack angle of the jet upon said layer, and

said arrangement (21) is configured to control also said third drive means.

0. The device according 1o claim 5, wherein said arrangement (21} is configured
to co-ordinate the control of said first (9) and third (10) drive means for moving said impact
point of the jet with a substantially constant speed over said layer.

7. The device according to any one of claims 1 to 6, wherein said jet member (6)
Is movably connected to a base portion {5) of said carriage (4) to enable it to oscillate in a
direction being fransversal to said first path, and

sald arrangement (21) is configured 1o control the jet member (6) to carry out
osclllations transversal {o said first path while controlling the first drive means (9) to move
sald carriage in said first path to determine said width of said stripe (S) of the layer treated.

8. A method for moving a jet member (6) having a nozzle (14), said jet member

being arranged on a carriage (4) movable in a first substantially rectilinear path along a

guide member (3),

In which said carriage is moved for moving the nozzle of the jet member in said first

path over a layer to be treated by the jet, and when an impact point of the jet member has

been moved at least once between opposite end positions on said first path the guide

- member (3) and by that the carriage (4) is moved an indexing step in a second substantially

rectilinear path being substantially perpendicular to the extension of said guide member,

wherein it comprises the further steps of:
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a) providing data relating to a geometrical shape of a surface of said layer to be
freated by the jet member,
b) calculating, on the basis of said data, end positions (S4, Sy) of said impact

point of the jet member (6) for a plurality of consecutive stripes (S) extending substantially
perpendicularly fo said second path for indexing, each having a width substantially
corresponding to said indexing step and together forming said geometrical shape and

C) co-ordinating movement of the impact point of said jet member between said
end positions calculated of the respective of said stripes and said indexing of the jet member
to treat a surface of said layer having said geometrical shape by said jet member.

9. The method according to claim 8, wherein the carriage {4) is moved an
indexing step of between 10 mm and 100 mm; 20 mm and 50 mm; or 25 mm and 45 mm
when indexing in step c¢).

10. The method according to claim 8 or 8, wherein

data relating 1o a geometrical shape in the form of a parallelogram having two first
sides (F) being substantially in parallel with said second path for indexing and two second
sides (G) making an angle (B) being not zero with said first path, such as above 5°, above
100, above 20° or above 30° and below 900, are provided in step a).

11. The method according to claim 10, wherein said data is in step a) provided as
position co-ordinates of comers (C4, C,, Cs, C4) of said parallelogram.

12.  The method according to any one of claims 8 to 11, wherein said jet member
(B) Is in step ¢) pivoted with respect to said carriage (4) for changing the attack angle of the
jet upon said layer.

13. The method according to claim 12, wherein said pivoting of the jet member (6)
and the movement of said carriage (4) are co-ordinated for moving said impact point of the
jet with a substantially constant speed over said layer.

14.  The method according to any one of claims 8 to 13, wherein the jet member
(6) is controlled to carry out oscillations transversally to said first path while moving said

carriage (4} in said first path to determine said width of said stripe of the layer treated.

15. A use of a device according to claim 1 for material removing treatment of a
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material layer.

16.  The use according to claim 15 wherein the material layer is a concrete layer.
7. A computer program product comprising a computer readable memory storing
computer executable instructions thereon that when executed by a computer perform the

method sieps of claim 8.
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