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MECHANISM FOR POSITIONING TOOLS, SUCH AS AN IMPLEMENT OR A MEASURING INSTRUMENT, ON
A WALL OR SURFACE AND DEVICE FOR DETECTING AND/OR PERFORMING MEASUREMENTS AND/OR
OPERATIONS AT A RELATIVELY LARGE DISTANCE OR HEIGHT CONTAINING SUCH MECHANISM

First and foremost, the present invention relates to a
mechanism for positioning tools, such as an implement or a
measuring instrument, on a wall or surface.

10
Both the indication “implement” and “measuring instrument”
need to be conceived very broadly here and it may concern
all kinds of tools with which a task, an operation or
inspection can be performed.

15
The surface or wall can also relate to the most diverss
sections of objects, buildings, wvehicles, constructions,
pipelines, rock formatilons, sculptures and the like.

20 he present invention also relates to a device for detecting

and/or performing wmeasurements and/or operations at  a
relatively large distance o¢r lheight containing such

mechanism.

=

25  More specifically, the invention relates to such mechanism

that iz or can be controlled by means of control means.

in a typical embodiment, a mechanism and a device according
to  the invention are intended for measuring wall

30 thicknesses, for performing ulirasound inspections of welded

(W H

oints, for measuring thicknesses of lavyers of paint or thes

LLL

like, but accecrding te the invention it is not excluded to
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like, but accerding to the invention it is not excluded to

realise such mechanism or such device according to the
invention differently for use in other applications, for

example for photographing, for performing wvisual close-up

(93]

inspections or for measuring other parameters of wall
sections or sections of a surface, for inspecting walls of
pipelines or for performing totally different operaticns and

the like.

10 Without limiting the invention to this, a mechanism or a
device according to the inventicon is exceptionally suitable
for performing measursments or operations on walls, such as
walls of storage tanks in the chemical industry or walls of
ships, for example of cargoe holds of cargo ships, cor for

15 performing measurements or cperatiocns on pipelines, but the

inventicn is cobviously not limited to this application.

Devices are already known, such as drones and telescopic

posts, which are provided with one or more implements and/or

20 measuring instruments and with which a measurement of a
thickness oxr another opervation on a wall can be performed
and this at a greater distance from a user, more specifically

in locations that are not directly accessible by the user.

25 A prcoklem that cccurs with such known devices i1s that for
correctly performing a measurement and/or for correctly
treating or machining & certain section of a wall, typically
several actions are pest performed,

%

For ewxample, when measuring a wall thickness or performing

<

an ultrasound inspection o¢of a welded Joint with an

ultrascund senscr, typically the surface where {hes
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measurement needs to be performed has to be even and clean,
whereby for example impurities such as rust and old paint
first nead to be removed to realise a good contact between

the ultrasound senscr and the wall or surface.

Removing the impurities can for example be performed by a
ganding or grinding cperation using a sanding implement or

grinding implement.

In other epplications 1t may be nacessary to perform

different consecutive operations or different measurements.

Performing a preparatory operaticn before performing a
meagurement or consecutive measurenents or operations is
simple in lccaticens that are easily accessible and visible

by a user.

However, things are totally different when such consscutive
operaticns and/or measurements need to be performed at a
greater distance from the user, which as & rule definitely
cannot be reached with one’s hands and which may not even

be visibkble for the user.

The difficulty hereiln lies in ensuring that implements
and/cr measuring instruments can be interchanged, wheraby
it is necessary to ensure that the relevant implements
and/or measuring instruments after switching can operate in

axactliy the

)]

ame section of the wall or surface.

It is understood that when the operaticons or measuremsnts
need to be performed at a great distance from the user, the

smallest position change when switching implements and
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measuring egquipment results in errors or makes the whole

cperation pointless or impossible.

According to the current state of the art no good solution

has vyet been offered for this problem.

The purpose of the present inventlon is thersiore to provide
a solution to one or several of the afcorementioned and/or

LS

pessible other disadvantages.

More specifically the invention alms to provide a mechanism
that is provided with itwo or more tools in the form of an
mplement or measuring instrument, with which a composed
task consisting cof several consecutive operations and/o
measuremants can be performed, whereby the mechanism allows
the toels to be interchanged and whereby it is ensured that
the tools to be switched when performing the conposed task

operate on one and the same section of a surface.

Angther purpose of the invention consists in providing such
mechanism which can be controelled from a great distance
and/or which completely automatically performs different

actions and switches tools.

Yet another purpose of the invention consists in providing
a mechanism that is relatively simple, works vary accurately

and has a relatively small welight.

Yet ancther additional purpose of the invention consists in
providing a mechanism which can in a simple manner,

preferakbly detachably, Dbe attached to & device for
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performing measurements and/or operaticns at a relativel

large distance or height,

To this end, the invention relates primarily to a controllied
or controllable mechanism for positicning twe or several

—

tools, for example in the form of an implement or a measuring
instrument, on a wall or surface, whereby the mechanism
comprises at least the following elements:

~ a first body comprising a support section with which the
mechanism can support and/cr drive on a surface or wall;

~ at least two tools, which each have a machining surface
or a measuring surface, which are movably arranged relativ
to the first body and the support section and in such a way
that a movement of the tools relative to the support section,
allows a tangent plane on the relevant machining surface or
the relevant measuring surface, hereinafter referred to as
the extended operating surface of said tool, to be brought

adjoiningly against the wail or surface against which the

mechanism supports;
~ driving means for moving the tools relative to the support

section and the first body: and,

- control means for controlling the driving means and the
tools, which are such that, when the mechanism suppoer
itgelf with the support section in & fixed position on the
wall or surface, by means of the driving means tools of the
mechanism can be or are brought with the aforementioned
tangent plane alternately on theilr rslevant machining
surface or their relevant measuring surface, adjoiningly
against the wall or surface against which the mechanism
supports, whereby the relevant tocels are alternately centred

<8

o

on a same surface section of the wall or surface which i

located at a fimed distance from the support section and
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alternately opsrate on said surface

saction.

A big advantage of such mechanism according to the invention

5 is that alternately performing an operation or measurement
on a surface section whi is located at a fixed distance
from the at least one support wheel of the mechaniswm, can
pe performed very accurately and that in addition the
relevant tools are centred on the relevant surface section.

0

Consequently there is no  or barely any danger of

meaguremants, operations or inspections being performed

caralessly which for example could cccur due to problems
when focusing on a same surface section when switching
152 tools, which forms a problem with the means currently known

in ascordance with the state of the art.

The at least one support wheel of the mechanism playvs a key
role hereby, whereby the tools are always positioned
20  relative to the location with which the support wheel
supports on a wall or surface, such that 1t can be ensured
that operations and measursments with the tools are
verformed in the same place.

Ancther bilg advantage of a mechanism accoerding to the
2% dnventicn 1s that it is provided with one or more such
gsupport wheelg, such that for peositioning the mechanism on
a surface or wail to find support thereon the relevant
support wheels can easily be brought into the right position

by driving and/or gliding.

In & preferred embodiment of a nmechanism according to the

invention the tools are movably arranged relative to the
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first body using an assembly of movable elements that has

at least two degrees of freedom and the driving means have

at least two degrees of fresdom for driving the movable

elements.,

Such embodiment of a mechanism according to the invention
is advantagecus, because it allows in a simple manner at
least two tocls to be contrelled independently from each
obther with the driving means by having the driving means
engage on the assenbly of movable elements with two degrees

of freedom which in turn engages con the tools.

Thus, a robust performance of the mechanism can be realised.

However, in ancother emboediment of a mechanism according to
the invention it is not excluded toe have sections of the

driving means act directly on one or more of the tools.

In poszsible embodiments of a mechanism according to the
invention the support section of the first body has one of

the following forms:

section comprises at least one support wheel
which 1s rotatably mounted arcund a central shaft in the
first body;
) the support section comprises a pailr of support wheels
which are rcotatably mounted arcund a central shaft in the
first body;

¢} the support section comprises a first pair of support

wheels and an additional support wheel;

X

d} the support section comprisges two palrs of support wheels
which are mounted rotatably at 2 distance from each other

on the first body;
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&) the support section is formed by a scole or feoot which is
fixedly or wmounted movably on the first section; or,

) the support section is formed by a section with a support
oY suppert point.

The embodiments whereby the support section iz provided with
one or more suppoert wheels obvicusly have the advantags that
the mechanlism can easily drive over the wall or surface up

into in & desired position.

But then the embodiments of mechanisms according to the
invention whereby the support section forms a foolt, scle or
support point have the advantage that the mechanism can
easily be held Iin a desired position, whereby there is less
danger that the wechanism displaces itseif during operation

theraof.

The foot, sole or the support point can hereby for example

be hingedly mounted on the first bedy, such that they can
Llock or orientate themselves relative to the wall or
surface, for example into a position adjacent to the wall
cr surface to be able to support on it with a flat section
of the support section or reversely into a poesition that is
perpendicular or practically perpendicular to the wall ox

surface to support on it with a sharp tip.

In another preferred embodiment of & mechanism according to

the invention the mechanism compriszes a second body that is

R

movable relative to the first body and the support section
and the driving means comprise first driving means for
moving the second body relative to the first bedy and the

support section.
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Hereby, such second body obvicusly is part of the
aforementioned assembly of elements that has at least two

degrees of freedom.

In this way tools which in one or another way, either
directly, or indirectly, are connected with the second body
or mounted thereon, can be easily controlled using the first
driving means.

In a possible embodiment, the sscond body of the mechanism

is rotatably attached arcund a shaft in the first body, but
in anocther possible embodiment the second body of the
mechanism 1is movakble up and down or reciprocatingly
acoording te a linear movement in the first body of the

mechanism.

Depending on the desired method of moving the relevant tocols
upon  interchanging said tools between an operational
position and a non-operational position, a rotating motion
or a linear movement betwesen the second body and the first

body can be chosen.

Chvicusly, according to the invention it is not excluded to
choose a more complicated movement which is a combinatio

bl

of a linear movement and a rotating movement.

In a very preferred smbodiment of a mechanism according to
the invention the second body of the mechanism is rotatable

around the central shaft of the at least one support wheel.
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Such embodiment is very interesting, because it allows the
second body to orientate relatlive to the at least one support

i

wheel of the mechanism.

In this way there is a reasonably direct connection between
the location on which the mechanlsm supports on a surface
or wall with the at least one support wheel and the movements
of tools which are directly or indirectly connected with the
second body, saild connection being usable by the controel

means for controlliing the movements of

e tocels using the

Sriving means.

In a special empbodiment of & mechanism according to the
invention which c¢an be interesting, all tools of the
mechanism are nounted movably reciprocatingly or up and down

in

sacond body of the mechanism and said tools

0
£y
®

directly moved by second driving means.

Thus a system with two degrees of freedom is cbtained using

very few elements.

On the one hand there is a first possible independent
movement of the second body relative to the filrst body which
can be controlied by the first driving means and on the
other hand a second possible independent movement of the
tools in the second body which is directly controlled by the

second driving means

&

-

In another possible and very preferred embodinent of a
mechanism according to the invenitlon the mechanism comprises

a third body that is movable relative to the first bedy and
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the driving means comprise second driving means for moving

the third body relative to the first body.

Said third bedy 1s hereby obviously part of said assembly

of element: has at least two degrees of freedom.

The third body hereby ensures an additional eslement with
which the tools which are directly or indirectly connected
to it can be controlled by controliling the second driving

means with the control means.

This contributes to a robust and precise execution of the

i

mechanism.

In a preferred embodiment of a mechanlsm according to the
invention, at least one tool is fixedly mounted on the third
body.

In this way a movement of the at least cone tool relative to
he support body can be controlied by controlling the

movement of the third body.

In a possible embodiment of a mechanism according to the
invention the third body is mounted movably on the second
hody, such that the relevant at least one tool can be
oriented or positioned relative to the first body by a
combination of the movements of the second body and the
third body and the second driving means move the third body
relative to the second boedy and thus also indirectly

relative to the first body.

In this embodiment the conditions are such that there are

clearly twoe degrees of freedom for the poesitioning and
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crientation of the at least one tocl that is fixedly mounted

onn the third body.

Indeed, a first degres of freedom consists in wmoving the
second body relative to the first body and/or the support
section using the first driving means and a second degree
of freedom consists in moving the third body relative to the

d
second body using the second driving means.

In & special embodiment of a mechanism according to the
invention all tools of the mechanism are fizedly mounted on
the third body, such that every relevant tocl can be oriented
or positioned relative to the first body by a combination
of the movements of the second bedy and the third body and
whereby the second driving means move the third body
relative to the second body and thus also indirectly
relative to the first body.

This embodiment of a mechanism according to the invention
is speclal because the principle behind it substantially
congists in  that changin the different tools can
essentially be realised by displacing and/or orienting the
relevant tools over the third bedy using the second driving
me2ans and that a movement of the second body relative to the
first body essentially serves to position the tools in a
pesition away from the surface or wall on which the operation
or measurement needs to be performed, to allow switching
tools with the second driving means, and toward the surface
or wall to perform the operation or measurement with the

relevant tocl after the switoh.

Different embodiments are again possible here, whereby in a

posgible embodiment of a mechanism zccording to  the
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invention the third body is rotatably attached around a
rotation shaft to the second body and whereby in another
possible embodiment of a mechanism according to the

11T

invention the third body is attached movably up and down or

reciprocatingly to the sscond body.

Tt is understcod that these simple wavs in which the third
body is attached to the second body contribute to an easier
control of the tocels to switch them for an operation or
measurement on the level of the relevant surface seaction of

the wall or surface on which the mechanism supports.

However, according te the invention it is not excluded to
attach the third body to the second body differently thus
allowing a different movement than a mere linear or rotating

movemnent .

In a possible embodiment of a mechanism according to the
invention all tools of the mechanism are mounted movably
reciprocatingly or up and down in the third body of the

mechanism.

As will become clearer further down in the text based on
figures, this also allows the tools to move in an efficient
way between an operational position and a non-operational
pesition for performing an operation or measurement by a
movement of the toocls in the third bedy, for example
supporting directly on a profile of the second body, whersbhy
said movement of the tools in the third hody in essence is
not controlled by the second driving means which only move

the third body.
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In yet ancther possible embodiment of a mechanism according
te the invention, at least one tool is fivedly mounted on

the second bedy, such that it can only be oriented or

positicned by movement of the second body.

The purpose of this embodiment is obvicusly that the second
body can move relative to the first body in such a way that
the relevant tocl can always be positioned with its extended

operating surface against the surface or wall.

To this end, in a preferred smbodiment, the second pody of
the mechanism can be mounted rotatably arcund the central
shaft of the at least one support wheel and in addition it
can be ensured that a tangent plane on the relevant machining
surface or the relevant measuring surface of said tool is
tangent to the at least one support wheel of the mechanism,
whereby sald tangent plane is called the extended operating

surface of the relevant tool.

The combinaticon of these characteristics ensures that by
rotating the second kody around the central shaft of the at
least one support wheel the extended operating surface of
the tool can be brought adioiningly up against the surface
or wall, regardless of the orientation of the surface or
wall relative to the support wheel, as obviocuszly said wall
or surface is also tangent to the at least cne support wheel,
becauge the mechanism is suppcorted by means of saild at least

one support wheel on the surface or wall.

In this embodiment, the correct positioning and/or orienting

of a first tool on the surface or wall is thus very simple.
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in yet ancther possible embodiment of a mechanism according
te the invention, the third body is rotatably attached

around a rotation shaft to the second body and said rotation

shaft 1is pars te the central shaft of the at least one

5 support wheel of the mechanism.

Moreover, in this embodiment of the mechanism two or several

tools are consecutively and fixedly provided on the third

body, whereby all said tools have a machining surface or a

10 measuring =surface which on the level of = tangent is

o

tangential to one and the same cvlinder surface which has

he aforementioned rotation shaft of the second body as its

ntral shafit.

[Sal

The tangents of consecutive tools hereby each form a wadge
with a certain top angle with said rotation shaft or central

shaft.

ret big advantage of such mechanism according to the
0  inventicn consists in that it is constructed from three
rotating components, relative to each other, which are very
simple to control and whereby thus the tools which are
meunted on the third body have a sufficient range of movement
relative to the first body and the support section to be
25 able to make the necessary wmovements with it  for
interchanging the position thereof and to be able to Carry

out meas wents and operations.

Yet another big advantage of such mechanism according to the
0 invention 1s that the tools each have a measuring or
machining surface which on the level of a tangent or tangent

plane is tangential to one and the same cylinder surface
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that has the rotation shaft of the secend body as central
shaft, whereby said tangents or tangent planes form a wedge
with a certain top angle with the central shaft.

Consequently, through a simple rotation of the third body
around sald central shaft or hinge shaft cver an angle which
corresponds with said top angle or a plurality thereof the
posltion first taken by a first tool, can iater be assumed

by a sscond tool and vice versa.

In another somewhat similar embodiment of a mechanism
according to the invention the third body is executed as a
revolver on which several tools are fixedly provided,
whereby each tool has a machining surface or & measuring
surface which on the level of a point of tangency is tangent
te one and the same base of a conus, whereby moreover the
rotation shaft of the second body forms the central shaft
of said conus and whereby said points of tangency are
arranged rotationally symmetrical arcund the rotation shaft,
whereby the relevant rotational symmetry is of a certain
order and said order is egual to the number of tools mounted

on the revolver.

In this embodiment it is also possible to change the position
of the tools on the third bedy relative to each other by a
simple rotation of the third body over an angle
corresponding with  the rotational symmetry of the

arrangement.

For a better understanding, the arrangement of the tools on
the revolver can be compared to the arrangement of lens

objectives on a revolver of a microscope
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In a preferred embodiment of a mechanism according to the
invention the second driving means can therefore

additionally place the third body in different positions
which are rotated over a fixed angle or a plurality therecf

ve
5  relative to each other, whareby the fixed angle corresponds

wi said top angle or with an angle of the rotational
symmetry egual to a full revolution divided by the order of

the rotational symnmetry.

Preferably, in every position one of the tosls is always

ioned in such & way that a tangent plane on the
measuring or machining surface of the relevant tool,
hereinafter referred to as the extended operating surface

of said tool, alsc ewtends tans least one

ey
[$21

support wheel,
In addition to the already aferementioned advantage that the
tools can be switched by a simple rotation, this embodiment

of 3 mechanism according to the inventicon has the important

[

20 advantage that in a first position and a second position a
tangent plane on the measuring or machining surface of a

(=3

first toocl, respectively a sscond tool, always extends

tangentially to the at least one support wheel.

25  The sgecond body of the mechanism is hereby rotatable
relative to the first body and the support section of the
mechanism and more specifically around the central shaft of
the at least one support wheel.

3% Conseguently, when the third body is positioned in such
first position or in such second position relative +o the

gecond body and thereafter the second body undergoes a
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rotation around the central shaft of the at least one support
wheel relative to the first body and the suppcort secticn of
the mechanism, regardiess of the size of the angle rotation,
the aforementioned tangent plane on the measuring or
machining surface of the first tool, respectively the second
tool, always tangentially extends to the at least one
support wheel.

The big advantage of this is that flat walls or surface

1]

against which the mechanism supports with the at least cne

support wheel also tangentially extend to the at least one

support wheel, such that by the aforementioned rotaticon of
the second body relative to the first body or the support
section, the tangent plane on the measuring or machining
surface of the first tool, or the second toel, can always
be kbrought fittingly against such flat wall or surfacs, when
the third body is positioned in the first position or the

second position respectively.

This is obviously the purpose when a guality operation or

neasurement iz the objective,

In another preferred embodiment of a mechanism according to
the invention the first driving means can morecver rotate
the second body over an angle relative to the first body and
the support section into a random position between a minimum

angle poesition and a maximum angle position.

The big advantage of such embodiment of a mechanism
accerding to the invention follows from the aforementioned
properties of the mechanism.

More specifically with the first driving means a tangent
¥ C
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plane on the measuring or machining surface of the tools can
thus be brought adioiningly against a wall or surface,
against which the mechanism supports with the at least one
support wheel, such that the measurement or operation can
be performed correctly, at least to the extent that the wall
or surface which 1s tangent to the at lesast one support

wheeal,

forms an angle with the first body or support section
which lies within the scope between said minimum angle
position and sald maximum angle positicon within which the
second body is rotatable relative to the first tody or the

support section.

In a preferred embodiment of a mechanism according to the
invention, the mechanism comprises a first tool which is a

grinding implement or a sanding iwmplement with a cylindrical

machining surface and the mechanism furthermore comprises a
second tool which is a sensor for measuring a thickness or
for performing an ultrasound inspection which has a flat
measuring surface.

With & mechanism according to the invention in  such
emidodiment, the sanding implement or the grinding implement
can ke used at a location or on a section of a wall or
surface for a sanding operation or grinding operation by way
of preparatory operation, for example with the intention of
removing impurities, and theresfter in the same place or on
the same section of the wall or surface, & measurement of

the thickness of the wall or an ultrasound inspection of a

welded joint with the sensor can be performed.

5,

As already stated, the present invention also relates to a

device for detecting and/or performing measursments and/or
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operations at a vrelatively large distance or height

containing such mechandism.

The distances and heights relative to the user of such device

to which the invention r

lates, can range from in excess of
2 m, to more than 10 m and can certainly zlso amount to more

than 20 m.

The purpose of a device according to the invention can for
example be to check the presence or absence of certain
things, phenomena, parameters or oircumstances at the
referred to distance or height, by performing a detection

cr measurement, for example using one or more sensors.

In other cases or additicnaliy, a device according to the
invention can pe used to actually measure the size of certain

parameters, such as physical, chemical, mechanical or other

parameters, with one or other measuring instrument.

The mechanism according to the invention that is part of the
device hereby ensures that one or more preparatory
operations can be performed before performing the actual
detectlion or measurement, whereby the mechanism ensures that
the preparatory operation and the measurement or detection

are performed in the same place or on the same section.

In still cother cases or additicnally, a device according to
the invention can be used to effectively intervene in the
environment by performing certain composed cperations, for
example by consecutively using twe or several different

implemants.
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In all this, the great distance or height between the user

and the location where a measurement and/or an operation

need to be performed cbviously forms 3 big difficulty again

SBuch device according to the invention can for exzanple
typically be used for performing inspections of cargo

spaces, but can also be apglied in many other domains, such

as for example for inspecting storage tanks, for example in

the chemical industry or in other branches of industry or
agriculture, for inspecting silos for storage of all kinds
of bulk goods, for measuring or inspecting pipelines and the

like,

To this end, the invention also relates to a device for
detecting and/or performing measurements and/or cperations
at a relatively large distance or height, whereby the device
comprises an oblong, telescopic section whereby at the free
end of the telescopic section a head is provided which is
executed as, executed with or isg provided with a mechanism
according to one or more of the previous claims.

The advantages of such device according to the invention are
obvious, more specifically that a composed action consisting
of a prior operation which was followed up by a measurement
or which consists of several measurements or cperations, can

€ corraect.ly

o]
=~
iy

erformed on a chosen zurface section of a wall

)

or surface.

In a possible embodiment of & device according to the
invention first a grinding operation or sanding operation
can be performed with the device on a section of a wall for

removing impurities, such asz rust and/or old paint, and
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afterwards a wall thickness measurement or an ultrasound
inspection of a welded joint can be performed on the cleaned
section, whereby to this end a first tocl of the mechanism
of the device ig a grinding implement or sganding implement
S with a cylindrical machining surface and whereby a second
tool 1s a2 sensor for measuring a thickness or for performing

an ultrascund analysis which has a flat measuring surface,

By way of alternative for an ultrascund inspection,

18 measurements with X-rays can also he opted for.

t goes without saving that such embodiment of a device
according to the invention is exceptionally suitable for
performing measurements of wall thicknesses or ultrasound

15  iunspections of welded Joints at greater heights or

relatively long distances from a user.

With the intenticn of better showing the characteristics of
the invention , the following preferred embodiments of a
20  mechanism and a device according to the invention are
described by way of an example without any limiting nature,

Y
with reference to the accompanying drawings, wherein:

figure 1 shows a side view of a possible embodiment of
25 a mechanism according to the invantion, nore
specifically in a starting position of the mechanism;
figures 2 to 5 show side views of the same mechanism
that is shown In figure 1, in consecutive positicons
during the operaticn thereof for performing a
30 measurement of a wall thickness or an ultrasound

insgection;
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figures 6 and 7 show a final position analogue to that
of figure 5, whereby the wall or surface to be measured
makes a different angle every time with the first body
or support section of the mechanism;
5 figure & shows a perspective view according to arrow
8 in figure 7 on the mechanism;
igure 2 ghows a perspective view on 2 larger scale of
e

the section of the mechanism indicated with F9 4in

10 figure 14 shows a perspective view of the use of a
rossible embodiment of & device according to the
invention by a user in a hold of a ship;
figure 11 shows the part indicated in figure 10 with

frame F1l on a larger scale;

figure 12 shows a perspective view on an even greater
gcale of a section of figure 11 according to arrow F12;
figure 13 shows a perspective view of a possible

embodiment of a mechanism according to the invention:

figures 14 and 15 show the section of figure 1% which

20 is indicated with F14/F15 but in a rotated position on

figure 16 schematically shows a side view of vyet
ancther possible embodiment of & mechanism according

te the invention:

A
&34

figures 17 to 20 show the mechanism in figure 16 in
consecutive positions during operation thereof;

figure 21 shows a perspective view another possible
ambodiment of a mechanism according teo the invention:
figures 22 to 25 illustrate the mechanism from figure
30 21 in consecutive positions during the operation

therecf;
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figure 26 schematically shows

{

side view of vet
ancther possible embodiment of a mechanism according
to the invention;

consecutive positions during operation thersof:
figures 31 to 34 schematically show a side view of vyet
ancther embodiment of a mechanism according to the
invention in consecutive positions during operation
thereof;

figures 35 and 36 respectively show a perspective side
view of yel another embodiment of & mechanism according
to the invention: and,

figures 37 to 41 again schematically show a side view
c¢f another ewbodiment of a mechanism according to the
invention in different positions.

In figures 1 to 8 a mechanism 1 according to the invention

is dilustrated in different positions during operation

theraof.

The mechanism 1 comprises a first body 2 which is provided
with a support gection 3 which preferably comprises at least
ene support wheel 3, in this case a pailr of support whesls
3 on either side of the mechanism 1, with which the mechanism
1 can support and/or drive or possibly glicde on a surface
cr wall 4.

In the ewamples of figures 1 teo 5 this wall 4 extends

vertically.

The pair of support wheels 3 is rotatably mounted arocund a

central shaft AR° in the first body 2 of the mechanism 1.
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The first body 2 of the mechanism 1 forms a kind of skeleton
with contours in the form of a prismatic body with two
parallel, similar side surfaces 5 and § which are more or
less formed from two rectangular triangles of which one

acute angle is cul to form a front tip 7 in which the central

7

shaft AA’ of the support wheels 3 is mounted.

Y

.

The support wheels 3 are laterally mounted on either side

of the first body 2.

Moreover, the mechanism 1 according to the invention
comprises a second body 8 which is rotatable around the

central shaft AR’ of the support wheels 3,
In this case, this second body B is executed as a skeleton
2 with contours in the form of a triangular prism and mounted
batween the side surfaces 5 and 6 of the first body 2,
hingedly arcund the central shaft AR’ on the level of a

first corner 9 of the triangular, second body 8.

In addition the mechanism 1 aiso comprises a third body 10
which is rotatably attached around a rotation shaft BB’ on

F AL

the second body 8 on the level of a second corner 11 of the

X

trianguliar, second body

o

Said rotation shaft BBY is parallel to the central shaft AR’

of the support wheels 3.

The third bedy 10 is hingedly attached between two sidewalls

12 and 13 of the second body 8.
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On this third body 10 a first teool 14 and a second tool 15
are fixedly attached, which according to the invention are
zach  typically either a2 measuring instrument or an

implement.

In this case, the first tool 14 is an implement, more
specifically a grinding iwmplement or sanding implement 16
with & grinding wheel or sanding disk 17 which has a
cylindrical machining surface 18 with which a grinding
operaticn or sanding operation can be performed on a surface

section 1% of a wall 4.

For driving the grinding wheel or sanding disk 17, the
grinding implement or sanding implement 18 is provided with

an electrically driven motor 20.

The second toel 15 in the example shown is a measuring

instrument in the form of a sensor 21 for measuring a

thickness T of a wall 4 or of layer of caint or for

performing an ultrasound inspection of a welded joint or the
like, whereby the senscr 21 haz & flat measuring surface 22,

In a possible embodiment said second tool 15 is an ultrasound
sensor 21, whereby the mechanism 1 is alsoc provided with a

dizpenger Z3 with coupling fluid 24, which ensures a good

contact between the ultrazcund sensor 2

and the surface

section 19.

The electric motor 20 and the grinding wheel or sanding disk

17 of the £

rst tocl 14 are mounted on elther side of a

first side flank 25 of the third body 10 concentrically

around a central shaft CC” which is also parallel to the

LI
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shafts AR’ and BB, whereas the secend tceol 15 is housed in
a cavity in the third body between the first side flank 25
and a second side flank 2¢ with smaller dimsnsicons and
extends radially in a direction away from the hinge shaft

BB .

In the example discussed here the first tool 14 and the
second tocl are an implement and a measuring instrument
respectively, but in other embodiments it may concern two
or more implements or two oy more nmeasuring instruments and

all possible combinations theresof.

Rccording to invention such measuring instrument need

%

not be a thickness meter and it can, for example, alsoc be a

spectroscops, a microscope or & photographic device or a

camera or any other measuring instrument.

A tool that 1is executed as an implement need not bhe a
grinding or sanding implement either, but it can be any

implement,

It is also not excluded that the invention provides the
mechanism 1 with yet another tocl, which possibly primarily
would not be described as an  implement or measuring
instrument, such as for example a camera or the like, but
whereby tools of the mechanism need to be interchanged to

correctly perform a certain composed action.

The first tool 14 and the second tocl 15 are fixedly attached

to €

third body 10, whereby the third body can be rotated

relative to the second body 8 arcund the hinge shaft BR'.
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The intention is that the first tool 14 and the sscond tool
15, for machining or measuring on the level of one and Lhe
same surface section 19 of a wall 4, can be switched Dy a
rotation of the third section 10, such that they, after the

switch, can operate on said same surface section 12,

To this end, the first tool 14 and the second tool 15
respectively have a cylindrical machining surface 18 and a
flat measuring surface 22 which on the level of a tangent
or tangent plane, resgpectively tangent X and tangent Y, is

tangential to one and the same cylinder surface 2 which has

rotation shaft BRY of the second body 8§ as central shaft.
2

These tangents X and Y, with the central shaft of rotation

shaft BB’, form a wedge 27 with a certain top angle og.
This is cleariy illiustrated in Figure 4, for axample.

In the example shown, said top angle op is equal to &0°%, but
this does not necessarily have to be the case according to

the invention.

Moreover, the mechanism 1 is provided wi

first driving

means <8 for rotating the second body § relative to the

The mechanism further also contains second driving means 29
for rotating the third body 10 relative to the second body

&.

In the exzample discussed here, the first driving means 28

and the second driving means 29 are linear driving means
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with a movable section that can move over a certain maximumn
length, maximum length Lmax; and maxinum  length Lmax:

respectively, between a fully retracted ozition and a

completely extended posi

Figure 4, for example, shows a condition of the mechanism 1
whereby both the first driving m 28 and the second

Bans
driving means 29 are in the fully extended position.

Figure 7 shows a conditicn of the mechanism 1 whereby the
first driving means 28 are brought in the fully retracted
position and the second driving means 29 in the fully
extended position, whereas in figure 1 exactly the reverse
condition is shown, whereby the first driving means 28 are
brought in the fully extended position and the second

driving means 29 in the fully retracted position

»

rom these ezamples it can be easily conciluded that
retracting the first driving means 28 causes a movement of
the second body & relative to the first body 2, whereby the
gecond body € moves more and more out of the first body 2.
Upon retracting the second driving means 29 the third body

10 moves mere and mors toward the second body B.

According to the invention it is not excluded to execute the
mechanism 1 with entirely different driving means 28 and 29
that are not necessarily linear and which for example are

formed by a rotating electric motor or the like.

In the example shown in the figures the

driving means

28 can rotate the second body 9 over an angle P relative to
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the first body 2 into a random position between a minimum

angle position fme and 3 maximum angle position Brax.

From a condition in which the second body B is positioned

under & minimum angle position Bme relative to the

body 2, the second body 8 in principle, more specificalls
X 3 ¥ N 7 X

when the second body 8 iz able to move without chstruction,
is brought in a positicn which corresponds with the maximum
angie position Pres of the second body & relative to the

first body 2, by a maximum retraction of the Ffirst driving

means 28 over the maxi

i length Lmaxt.

This is shown in figure 7 for example.

However, when the movement of the second body 8 is limited
to an angle position B, which is the case for example in
figures 2 and 5, whereby the first tool 14 and the second
tool 15 respactively come into contact with the wall 4 before
reaching the maximum angle position Ppas, in principle it
guffices that the first driving means 28 is retracted over

a length that is less than the maximum length Lgesi.

Further retraction of the first driving means 2& could in

such circumstances possibly even result in damage.

However, in the case of the figures the first driving means

28, which on one side are fixedly conneacted to the first
2, work indirectly via an intermediate spring system

of torsion springs 30 on the second bedy 8 for the rotatable

driving thereof relative to the first body 2.

in this way it is possible to always move the first linear

driving means 28 over the full length Lpwa in a reciprocating
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movement, which on the one hand strongly simplifies the
control of the first driving means 28 and whereby on the
other hand, upon reaching the wall 4, the torsion Springs

30 exercise a comgpressive force on the relevant tool 14 or

ot

& which 1is useful for performing the relevant operation,

or the relevant measurement.

Said spring system with torsion springs 30 is shown in more

detail in figures § and 9.

The second driving means 29 allow the third body 10 to rotate
over a fixed angle «, which «corresponds with the
aforementioned top angle op between the first tool 14 and

the second tcol 15, relative to the second body 8.

More specifically the second driving means 29 allow a
rotation of the third body 10 relative to the second body 2
between a first position, whereby a tangent plane D-DF -1
on the measuring cor machining surface 18 of the first tool
14 also extends tangentially to the at least one support
wheel 3, and a second position, whereby a tangent plane ER’
on the measuring or machining surface 22 of the second tool
15 also extends tangentially to the at least one support

wheel 3.

The first position of the third body 10 relative to the

second body 8 is for example shown in figures 1 to 3.

The second position of the third body 10 relative to the

second boedy 8 is for example shown in figures 4 to 7

.
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As already explained in the introduction, 1t is advantageous

that degpending on the chosen position, the tangent ine D-

D’ -D7 or the tangent plane EE’ iz tangential to the at least
one support wheel 3, because this means a rotation B around
the central shaft AR" of the support wheels 3 using the
first driving means 28 can bring the relevant tangent plane
b=-D7 =D or E~-8f-E7 adijoiningly against the wall 4, such that

the operatlon or measurement can be executed perfectly.

In a similar emboediment of a mechanism 1 according to the
invention whereby this time more than two tools 14, 15, etco.
are consecutively and fixedly provided on the third body 10,

1

a similar functicnality can be obtained by ensuring that all
the tools have a machining surface 18 or a measuring surface

22 which on the level of a tangent X, Y, etc. is tangential

shaft BB’ of the third body 10 as central shaft, whersby the
tangents X, Y, etc. of consecutive tools 14, 15, etc. each
form a wedge 27 with & certain top angle op with said central

ghaft of rotation shaft BRY.

Obviously in this case it 1s also necessary to ensure thax

the second driving means 2% are able to posi

rn the third
body 1¢ in different poesitions which are rcotated relative
to each other over a fixed angle o or a plurality thersof,

whereby said fixed angle o corresponds with said top angle

Oig .

Preferably, it is also snsured that in every position of the

third bedy 10 one of the tools 14, 15, etc. is always

positioned su that a tangent plane D-D'-D", E-Ef-5", F-

7 -F", ete., on the measuring or machining surface 18 of the
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relevant tool 14 also extends tangentially to the at least
one  support wheel 3, such that the corresponding tangent
plane D-D7-DY, E-E'-E¥, F-F'-F", etc. can be brought

adioiningly against the wall or surface 4.

Such embodiment offers a more general functionality and can

ot

era
shua be cbtained by applying the principles that are
explained here based on figures 1 to 12 to come to 3 more

£ LA

general form of a mechanism 1 accoerding to the inventicn.

Furthermore, the mechanism 1 is also provided with control

means for ¢

ing the first and second driving means 2§
and 2%, as well as the tceols 14 and 15.

Praferably, the control means can alsce cperate the dispenser
23 to apply coupling fluid 24 from the dispenser 23 on the
wall section 19 to be measured vefore the ultrasound senaor

16 1is brought to that wall section 19.

Said control means are not shown in the figures and can take

onn all kinds of forms.

Preferably, they are electric and/or electronic control
means which are able to fully or partly automatically
perform actions with the mechanism 1 and which may or may

not be activated by a user.

Depending on the enbodiment it can be ensured that a user

can intervene more or less on the control means and therefore
on the mechanism for positioning and coperating the tools 14

and 15 and for controlling the driving meanzs 28 znd 29 and
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osgibly still

other elements of such mechanism 3

In the ewanples of the the I

rst body 2 is

additionally provided with several guide wheels 31 to gquilde

the mechanism 1 upon moving the mechanism 1 over a wall or

surface 4.

Moreover, in this case the first body 2 of the mechanism 1
is also provided laterally with a guidance pin 32 or provided
on either side with such guldance pin 32, whereby esach

guidance pin 32 extends radially to beyond the contour of
the at least one support wheel 3, and whereby the guidance
pins 32 serve to guide the mechanism 1 along an edge R or a
palr of edges R and R, which is illustrated in figure 12

by way of example.

Freferably, the first body 2 is provided with one or more

of  the described support wheels 3 and/or one or more
adjustable guide wheels 31 and/or one or more adiustable

guldance pi an even more preferred embodiment

The operaticn and the use of

sh

mechanism 1 according to the
invention 1s szimple and will be discussed in more detail

below based on the figures,

The condition of the mechanism 1 according to the invention,

as shown in figure 1, can be considered as 3 starting

position of the mechanism 1, whereby the at least one support

wheel 3 rests against a wall or surface 4 and the second

il

body B 1s brought in the nearest possible pos

tion against



WO 2022/149025 PCT/1B2021/061681
35

the first boedy 2 and the third body 10 in the nearest

pessible position against the second body 8,

Te this end in this case the first driving means 28 are
5  brought intc the most extended position and the second
driving means 29 intc the most retracted position, but in
other embodiments of a wmechanism 1 according to the

invention this may be completely different.

10 The first boedy 2 of the mechanism 1 is hersby oriented in a

cert

in way relative to the wall or surface 4 on which it

supports.

in the case of figure 1 the angle vy between one side of the

5 first body 2 and the wall 4 is exactly 90°, but in figures

& and 7 positions of the mechanism 1 are shown whereby said
angie vy between the first boedy 2 and the relevant wall or
surface 4 i less than 90° and greater than %90° respectively,
for example as a result of another orientation of the

20 mechanism 1 or of the wall or surface 4.

To periorm 3 preparatory operation and a measurement with

the mechanism 1 from the starting position of the mechanism

-

1 described here, ypreferably the following steps are

w

performed according to the invention.

In a first step the first driving means 28 are activated and
the second body 8 is rotated from the starting position of

the second body 8 clouse to the first body 2, which is shown

30 in figure 1, away from the first body 2, into a final

position of the sscond body 8, whereby

tool 14



WO 2022/149025 PCT/1B2021/061681

15

20

[
(4]

34

36

supports againgt the wall or surface 4, more speci ificaliy

an the level of a surface section 19,

This final positiocn of the second ction 8 is shown in

figure 2.

The tangent plane D-D'-D” on the grinding wheel or sanding
disk 17 is hereby brought from a random t tangential position
on the support whesls 3, shown in figure 1, into a tangential
pesition, shown in figure 2, which coincides with the

tangential position of the wall 4 on the sugport wheels

a2

In this final position the torsion springs 30 are zlso

partially tensioned.

In a second step the first tocl 14 is activated and mor

T

gpecifically the electric motor 20 is started +tn perform the
grinding operation or sanding operation with the first tool

w

14 on the wall or surface 4.

Grinding or sanding removes impurities, such as paint or
rust, from an unclean section of a layer 33, which results
in a clean surface section 34 on the level of the surface

section 19.

A third step consists in reactivating the first driving
means 28 and rotating the second body & from the final
position of the second body &, shown in figure 2, back to

the starting position of the second body, said starting

position being shown in figure 3.

During this third si

ot
@
73
h
=
3]
purt

the torsion springs 30 are

ralaxed again and ocnly thereafter iz the second bedy € moved
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upon moving further toward the extended position of the

first driving means 28,

In & fourth step the second driving means 29 are activated
and the third body 10 is rotated from the starting position
of the third body 10 close to the second body 8, zhown in
figure 3, away from the second body 8 over an angle o egual
to the aforementioned top angle oo, which in this case is
0%, into a final position of the third body 10, shown in
figure 4.
Before performing the f{ifth step, preferably a coupling
fluid 24 is applied on the clean surface section 34, for
exampile by activating the dispenser 23 with the contrel

means.,

in the fifth step the first driving means 28 are activated
again to rotate the second body & from the starting position
nf the second kody 8, shown Iin figure 4, into the final
position of the second body 8, shown in figure 5, whereby
the second teol 15 or the sensor 21 supports against the

wall or surface 4.

The tangent plane EE’ on the ultrasound sensor 21 is hareby

rought from a random tangential position on the suppor

wheels 3, shown In figure 4, to a tangential position, shown
in figure 5, and which coincides with the tangential

positicn of the wall 4 on the support wheels 3.

In said final position the torsion springs 30 are again

partially tensioned, such that the flat measuring surface

22 of the ultrasound sensor 21 via the coupling filuid 2

is

s
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properly pressed against the surface section 19 ¢
measured.

Upon comparing figures 2 and 5, it is clear that during the

previous steps the first tool 14 and the second

I~ SO
OCL Lo Dave

switched as it were.

In a sixth step, the second tool 13 is activated to perform

an operation or measurement with the second tool 15 on the

wall or surface 4.

In other words, in the case discussed here a measurement of
the thickness T of the wall 4 or surface cr an ultrasound

inspection of a welded Joint is performed.

After performing the measurement a seventh step consistsz in
reactivating the second driving means 29 for rotating the
third body 10 from the final position of the third body 10,
shown in figure 5, over an angle o egual to the
aforenmenticned top angle oo of the wedge 27 formed by the
two tools 14 and 15 into the starting position of the third

body 10, shown in figure 4,

In an eighth step the first driving means 28 are reactivated
and the second body 8 is rotated from the final position of

1

the second bhody 8, shown in figure 4, back to the starting

position of the second body 8, shown in figure 3.

Thus the mechanism 1 is put back in the starting position

and the cyvcle is completed.
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According to the inventien the contrel means ars preferably
configured to be able to perform or perform the
aforgmentioned consecutive steps 1 to & automatically fro
the starting poesition of the mechanism 1.

Obviously according to the invention it is not excluded to
work from ancther starting position or to add steps or to

change orders.

Moreover, in the case discussed here, the mechanism 1 only
contains two tools 14 and 15, but it is understood that the
idea behind the invention can easlly be extended to more
tocls which are spread at an angle o relative to each other
over the third body 10 and whereby by applying other angle
rotations sald tools can also be switched for consecutive
operations and/or measurements on a surface section 19 of a

wall or surface 4.

Figures 6 and 7 alsc illustrate that within certain limits

il does not matter under which angle v the mechanism 1 with

the first body 2 is oriented relative to the wall or surface
4 while supporting on the wall or surface 4, as the tools

14 and 15 can always be brought adjoiningly against the wall

or surface 4 by a rotation around the central shaft AR of

the at least one support wheel 3, and this regardless of

whether the third body is brought in the first gposition,
like in figures 1 to 3, or in the second position, like in
figures 4 to 7.
he invention also relates to a device 35 for detecting
and/or performing measurements and/or operations at a

raelatively large distance or hel

.
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The use of such device 35 1is illustrated in figure 10,

whereby a user 36 uses the device 35 Lo measure the thickness

T of the wall 3% or to perform an ultrascund inspection of

a welded joint in different locations 37 and 38 of a hull
3% in the hold 40 of a ship.
Such device 35 according teo the invention comprises an

cblong, telescopic sectlion 41, whereby at a free end 42 of
the telegcopic section 41, a3 head 43 is provided which is
executed as, executed with ¢r is provided with a mechanism

1 accerding to the invention as discussed before based on

<

figures 1 to 9.

n the example shown the user 36 slides the telescopic
section 41 out to the desired length and the user 356 zims
and/or guides the telescopic section 41 to the location 37
or 38 to be measured, whereby the support wheels 3 and or
the guide wheels 31 help to position the mechanism 1 over

FERY

the hull 3% into the desired position.

In other embodiments it is not ezcluded to alse mount the
telescopic section 41 on a chassis and to provide means that
may or may not be automated with which the mechanism 1 of

the device 35 can be guided to the measuring location.

As soon as the mechanism 1 is brought to the right location,
supporting on the support wheels 3, the measurement can
start, as explained above, for example by performing steps

1 to 8.
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When the acting forces become too big to adeguately keep the
mechanism in place, for example because of the welght of the
mechanism 1, 1t can be choesen to additionally provide the
machanlism 1 with a suction cup system whereby by vacuum
suction the mechanism is sucked against the wall or surface
or the mechanism can additionally be provided with magnets
which can exercise a magnetic force to hold the mechanism

against a metal wall.

The first teool 15 of the mechanism 1 of the device 3% is in

this case 3 grinding impl

snent or sanding implement 16 with
a cylindrical wmachining surface 18 and the second tool 15
13 a sensor 21 for measuring a thickness T which has a flat
measuring surface 22, but in cther embodiments the mechanism

cf a device according to the invention may comprise

fferent implements or measuring instruments.

completely d

This changes nothing essential to the operation of the

The example described based on figures 1 to 12 is only one

o¢f the many possible examples.

Hereafter more embodiments will be described, wherebhy a
number of other principles are applied, which results in
othier designs.

In the description of these embodiments of & mechanism 1
according to the dnvention, every detail will not e
described again, but it is understood that things such as

the system with torsicn springs 30, the guidance pins 31 or
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any other elements can be applied in the same or similar

ways with similar intentions to these embodiments.

It is also c¢lear that said mechanisms 1 can also ke part of
a device 3% zccording teo the invention and for example can
be provided at a free end 42 of a telescoplc section 41.
A gecond possible alternative embodiment of 2 mechanism 1
according to the invention is illustrated bassd on figures

13 teo 15.

The mechanism 1 is again provided with a first body 2 of the
mechaniam 1 which is provided with 2 pair of support wheels
3, which are applied on either side of the mechanism 1 and
with which the mechanism 1 can support and/or drive on a

gsurface or wall 4 {which is not shown in the figure

6]

).

The pair of suppeort wheels 3 is rotatably mounted around a

central shaft AA° in the first body 2 of the mechanism 1.

Just aes in the previocus embodiment of figures 1 to 12 the
mechanism 1 comprises a second body 8 which is movable

relative to the first body 2 and is provided with driving

comprige firvst driving means 28 for moving
the second body 8 relative to the first body 2.
Mare specifically, the second body 8 of the mechanism 1 ig
agaln rotatably attached arvound a shaft in the first body
Z, wnereby sald shaft in this case 1is again the central

shaft AA’ of the pair of support wheels 3.
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In this example of figures 13 to 15, the first bady 2, the

second body 8 and the first driving means 28 are executed

identically or practically identically to the first body 2,

3

the second boedy 8 and the first driving means 28 of the

praevious embodiment from figures 1 to 12.

‘he mechanism 1 also comprises a third body 10 which is
movable relatlve to the first body 2 and the driving means
44 of the mechanism 1 alsc comprise second driving means 29
for moving the third body 10 relative to the second body 10

and thus indirectly also relative to the first body 2.

Just as in the previcus embodiment, the third body 10 is
rotatably attached arcund a rotation shaft Q0Q° to the second
body 8, but said rotation shaft Q0 is no longer parallel
to the central shaft AR of the support wheels 3, as was the
case with the shaft BB’ in the previcus embodiment.
According to the invention the mechanism 1 is again provided
ith at least two tools, more specifically in this case
three tools 45, 46 and 47.
The first tool 45 is, for example, a grinding implement or
sanding implement 16 again in the form of a grinding wheel
17 or sanding disk 17 with a cylindrical machining surface

18 and which is driven by an electric motor 20.

The two other tools 46 and 47 can, for example, be two
measuring instruments, for example an ultrascund sensor 21

and a thickness meter 47, but they can also be completely

different measuring instruments or implements.
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In this example, said to

3

is 46 and 47 have a measuring

4

surface 22 that is executed in a flat manner.

=

! of the mechanism 1, just as in the previcus embodiment,

53]

n the embodiment shown in figures 13 to 15, all tools 45

to 4
are fizedly mounted on the third bedy 10, such thal every
relevant tool 45 to 47 can ke oriented or positioned relative
to the first body 2 by & combination of the movements of the
second body 8 and the third bedy 10.

10

Hereby, the second driving means 29 move the third bhody 10

relative to the second body 8 and thus indirectly relative

to the first body 2 as wall.

[om!
n

The assembly 48 that consists of the first body 2, the secon
body 8 and the third body 10 can be considered as an assembly
48 of movable elements that has at least two degrees of
freedom, with which the tools 45 to 47 are movably arranged
relative to the first body 2.

20 The driving means 44 which consist of the first driving
means 28 and the second driving means 2% also have two
degrees of freedom for driving the movable elements 8 and

10 and moving the tocls 45 to 47 relative to the first body

25
Just as in the previcus embodiment, the purpose is that the
tools 45 to 47 are movably arranged relative to the support
wheels 3 and the first body 2 in such a way that a movement
of the tools 45 to 47 relative to the first body 2 allows a
30 tangent plane D-D-DY, EBE-E'-E” cr FP-F'-F” on the relevant

machining surface 18 or the relevant measuring surface 22
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of such tool 45 to 47, Lo be brought adiciningly against the

wall 4 or surface against which the mechanism 1 supports.

An aforementicned tangent plane D~DF-DY, E-~-RE'~E" or F-~¥f-§
will hereafter be referred to as the extended operating

surface 49 of the relevant tool 45 to 47.

For the tools 46 and 47 and for the second teool 15 from the
previous embodiment, which all have a flat measuring surface
22 oxr a flat machining surface 22, the extended operating
surface 4% is simply the extension of the flat measuring
surface or machining surface 22,

For the cylindrical machining surface 18 of the tool 45 or
of the first toel 14 in the previous embodiment, the extended
operating surface 4% 1is a tangent plane D-D'~-D” which is
tangent to the cylindrical machining surface 18 as well as
to the at least cone support wheel 3 or the palr of support
wheels 3, which 1s clearly illustrated in figure 13, for

example.

In the emboediment of figures 13 to 13 the mechanism 1 is
also provided with control means, which are not shown in the

figures, for controlling the driving means 44 and the tools

Just as in the previous embodiment, szaid control means are

such that, when the mechanism 1, with the suppoert whesls 3,

ig supported on the wall or surface 4 in a fixed position,
45

the tools te 47 of the mechanism 1 ¢an be brought, usin

U

the driving means 44, alternately with the aforementicned

tangent plane D-R7-D’, B-E"-E7, F-F'-F" on their relevant
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machining surface 18 or their relevant measuring surfacs 22

adioiningly against the wall 4 or surface

The purpese is again that the relevant tools 45 to 47 are
alternately centred on a same surface section 19 of the wall
or surface 4 that is located at a fixed distance U from the
at least one support wheel 3. The tools 45 are sach activated

3.

ey

to 47 to operate on said surface section

In the example shown in figures 13 to 15 this is realised
by executing the third body 10 as a revoiver 50 on which the
tocls 45 to 47 are fixedly provided and which is rotatably
mounted arcund the shaft Q' on the second body 8, whereby
gecond driving means 44 in the form of an electric motor

drive the revolver for a rotation thereof arcund saild shaft

QQ’ relative to the second body 8.

Every tool 45 to 47 hereby has a machining surface 18 or 2
measuring surface 22 which on the level of a point of
tangency, the points of tangency H, I and J respectively,
is tangent toe one and the same base 51 of a ccnus 52 which

is perpendicul

ar to the rotation shaft QQY.

This rotation shaft QQ° around which the third body 10 or

the revolver 50 rotates arcund the second body §, forms the

central shaft 007 «of the conus 52.

The aforementioned points of tangency H, I and J are hereby
rotationally symmetrically arranged arcund the rotation
shaft QQ°, whereby the relevant rotaticnal symmetry is of a

certain order n.
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This order n iz egual to the number of tools 4% to 47 mounted

onn the revolver and thus said order n in this case aguals

3.

According to the invention, the second driving means 29 can
position the third body 10 or the revelver 50 in different
positions which are rotated over a fixed angle o or =a

pilurality thereof relative to each other, whereby the fixed

angle « in this case corresponds with an angle op of the

4

rotatiocon symmetry equal to a full revolution divided by

the order n of the rotational symmetry (oo = 360°/n).

In every aforementioned position one of the tools 45 to 47
is always positioned and coriented such that a tangent plane
D=7 -07, E-E'-EBY or F-F'-F" on the machining surface 1B or
the measuring surface 22 of the relevant tosl 45, 46 or 47,
hereafter referred to as the extended operating surface 49
of that tool 45, 46 or 47, alsc extends tangentially to the
at least one support wheel 3 or pair of support wheels 3.

The cperation of such embodiment of a mechanism 1 according
to the inventicn is completely similar toe the operation of

(IO} §

the embodiment of figures 1 to 12 and the steps 1 to 8 as

described above can in essence be applied again

The difference is mostly in the fourth step, more
specifically in that the tocls 45 to 47 on the third body
10 are interchanged by a rotation of the revolver 50 with
the second driving means 22 around a rotatlon shaft QQf
which this time is not parallel to the central shaft AA' of

the support whesls 3.
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Bringing the tools 43 to 47 to, and removing the tools 45

to 47 again from, the surface or wall 4 is L1l done with

[]

the first driving means 28, in accordance with the zteps

one, three, five and zeven described abhove.

Figures 16 to 20 show another embodiment of a mechanism 1
according te the invention.

The mechanism 1 again contains a first body 2 intended to
being attached toe a telescopic section 41 and in which
support wheels 3 are rotatably attached arcund a central
shaft AM' such that sald section is able to support on a
wall or surface 4 via the support wheels 3.

A second body 8 is alsc rotatably mounted around the central
shaft AA’ and the mechanlsm 1 also comprises a third bhody

10 which is movably arrvanged relative to the second body 10.

However, this time the third body 10 is attached movably

reciprocatingly {or up and down) to the second body 8.

To this end the third body 10 is suspended on two pinsg 53
which are provided on the second body § and which extend

through an oblong groove 54 of the third boedy 10.

The mechanism 1 comprises second driving means 29 for moving

the third body 10 reciprocatingly over the second body 8.

Said driving means 29 contain a gearwheel 55 that is
rotatably driven by an electric motor, which is not shown

in the figures, and said gearwheel 55 engages in a toothing

O

56 which is provided on the third body 10, whereby s=aid

third bedy 10 1s thus exzecuted as a gear rack 57.
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In the example shown, the mechanism 1 c¢ontains two tools 46
and 47 which can each be a senscr for example, but there
could also be more and of a different type.

These tools 46 and 47 are, ag in previous embodiments of a

s
mechanism 1 according to the invention, ail fixedly mounted

9]
]

v the third body 10, such that each relevant tool 46 and
47 can be oriented and/or positiocned relative to the first
pody 2 by a combination of the movements of the second body

10,

The second driving means 29 move the third body 10 relative
te the second body 8 and thus also indirectly relative to
the first body 2.

The tools 4¢ and 47 are located at a certain distance from
each other and if more tools are provided, preferably they
are mounted at a regular distance from sach other on the

third body 10,

The intention hereby is that the machining surfaces 18 or

the measuring surfaces 22 of all relevant tools 48 and

1

(and possibly others) have a joint tangent plane E~-E7-E”,
hersafter referred to as the extended operating surface 49
of the relevant tools 46 and 47, whereby said tangent plane
E~-E7-E" also extends tangentially to the at least one

support wheel 3,
This is clearly illustrated in figure 16 for example,
In this figure 16 the second body 8 and the third body 10

which bears the tools 46 and 47 are brought by the first

driving means 28 in a position away from the surface or wall
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and the tool 46 is in an cperational position at a radial
distance R1 from the central shaft AA' of the support wheels
3, whereas the other teol 47 is in a nen-cperational position
at a distance R2 from the central shaft ALY .
By rotating the second body 8 with the first driving means
48 according to the arrow V+ over a certain angle around
said central shaft AA7, the tool 46 is brought against the

wall or surface 4, such that it can operate on a surface

section 1% at a certain distance U from the sugpport wheel

W

This position is shown in figure 17. After performing the
measursment or operation on the surface section 19 with the
toel 46, a reverse movement according to the arrow V- brings
the mechaniem 1 back in the original eosltion, which is

shown in figure 18.

in a next step the second driving means 29 move the third
body 10 radisily to the central shaft AQS according to the
arrow W over a distance R2-R1 by rotating the gearwheel 35

accordingly and moving the gear rack 57.

Thus the tool 47 is brought from a nen-operational position
at a radial distance B2 to an operational position at a
radial distance R1l, whereas the tool 46 is brought in a non-

operational position closer to the central shaft AAS .
This ig shown in figure 19.

Finally, a rotation of the second body 8 relative to the

rst driving means 28 according to

[,

first body 2 with the £

the arrow V+, brings the tool 47 against the wall or surface

LI



WO 2022/149025 PCT/1B2021/061681

20

25

51

4 to operate on the same surfacs a distance U
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from the support wheel 3.

Coviously, the intention is that the mechanism 1, for
performing said steps, is provided with control means which
depending on the design can control to a greater or lesser
extent automatically the driving means 44 and tools 46 and

47 for performing sald steps.

Figures 21 to 25 illustrate vet ancther embodiment of a

mechanism 1 according to the invention.

This time the mechanism 1 again comprises an assembly of
elements 4§ with two degrees of freadom which comprizes a
second body & that is rotatably attached to a first body 2,
more specifically around a central shaft AX’ of support
wheels 3, as well as a third body 10 which is rotatably

attached to the second body & arcund a rotation shaft ER’

which 1s parallel to the central shaft AA° of the support

wheels 2,

In this case a first tocl 14 is an ultrasound sensor 21 and

said first tool 14 is fixedly mounted on the second body 8,
uch that it can only be oriented or positicned by movement
of the second body € under the driving force of the first
driving means 28, which in this case are of a same type as
in figure 1, but this does nobt necessarily have to be the

case.

A& tangent plang D-D7-D" on the relevant measuring surface

22 of said first tool 14 is tangent to the support whesls 3
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of the mechanism 1 and again forms a so-called extended

operating surface 49 of the relevant tool 14.

Further, the ewxample shown has only one other second tool
S0

15 in the form of a grinding wheel or sanding disk 17 which

is fixzedly mounted on the third body 10.

This second tocl 13 can thus be oriented or positioned
reiative o the first body 2 by a combinaticn of the
movements of the second body # and the third bedy 10,
realised by means of first driving means 28 and second
driving means 2% respectively, which are also executed as

shown in figure 1.

& rotaticn of the third body 10 relative to the second body
8 can move the second teol 15 betwesn a retracted position,

which 1z shown for example in figures 21, Z4 and 25, and an

operational position, which is shown in figures 22 and 23.

In the retracted position of the second teool 135, the extended

operating surface 49 of the firast tocl 14 can be brought

without obstruction adjoiningly against the wall or surface

A

4 , against which the mechanism 1 supports with the support

wheels 3.

in an operaticnal position ¢f the second tool 15 a tangent
plane E~-Ef-E” extends tangentially to the measuring surface
22 of the second tool 15 on the support wheels 3, whereby
such tangent plane E~E'-E” which ls alsc tangential to the
support wheels 3 is called the extended operating surface

49 of the second tool 15.
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On the one hand, a centreline KK’ of the section 58 of the
extended operating surface 49 or tangent plang L-D’ ~DY of

the first teol 14 which coincides with the measuring surface

22 or the machining surface 18 therecf, forms a descriptive

iine which upon movement of the szecond body § around the

[ox

central shaft AR of the support wheels 3 describes a
cylindrical ruled surface 53,
This section 58 of the extended operating surface 49 is in
this case the entire measuring surface 27 of the first tool
4 14, as the relevant measuring surface 22 is flat and fully
encompassaed by the extended cperating surface 49,
Cn the other hand, the second toeol 15 has a machining surface

18 oxr a measuring surisce 22 which on the level of a tangent

(921

LI

X ls tangential to a cylinder surface 2 which has the
rotation shaft BB’ of the third body 10 for rotaticn around
the second body 8 as central shaft.

In the operational positicn, the extended operating surface
49 of the second tool 15 intersects saild cylindrical ruled
20  surface 5% on the level of a tangent X which alsoc forms a

centreline LL' of the section 60 of said extended coperating

surface 4% wnich colincides with the measuring surface 22 or

the machining surface 18 of

&y}

in the example shown, the aforementloned section 60 only
comprises the tangent X or centreline LL' itself, as the
machining surface 18 of the grinding wheel or sanding disk
17 i cylindrical and only on the level of a line ¥ coincides
with the extended operating surface 49,

i

Chviocusly other tocls can be applied, the measuring surfac

{

22 or machining surface of which 18 entirely different, an

Q.
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comprises several discrete sections, for example, or
consists of a combination of flat and curved secticns and

the like, for exanple.

The operation of a mechanism 1 as shown in the figures 21
te 25 is very similar to that of the previcus smbodiments

and ag follows.

Figure 21 shows a condition of the mechanism 1 whereby the
second teol 15 is brought in a retracted position using the
second driving means 2% by a rotation of the third body 18

relative to the second body 8 arcund the rotation shaft BR’

and whereby the second body & is brought in a positicn close

body 2 using the first driving means 28 by a

rotation around the central shaft AR’ of the support wheels

Io be able to first perform a sanding or grinding operation
with the second tool 15, said second tool 15 is first brought
in an operational position with the second driving means 29,
which i1s shown in figure 22, by a rotation around the

rotation shaft BB’ according to the arrow Vi+.

In a next step, the second teol 15 is brought to the wall

or surface 4 on the level of & surface section 12 at =&
distance U from the locatlon where the support wheels 3

support on the wall or surface 4 by performing a rotation

M

of the second body 8 relative to the first body 2 arsund the

central shaft AA’ with the first driving means 28, indicated

with the arrow VI+.0
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The obtained position is shown in figure 23. By activation
of the second teool 15, the sanding or grinding operation can
be performed on the level of the surface section 18
In the following steps the initial condition, which is shown
in figure 24, can be obtained again by performing a reverse
movement according to the arrow Vi~ and thereafter a reverse
movement according to the arrow Vi-.

Finally, in a next step the first tool 14 is brought up
against the wall or surface 4 by performing another rotation
of the second body 8 relative to the first body 8 arcund the
central shaft AX" according to arrow VZ+, such that a
measurement can be performed with the first tool 14 which
in this case is an ultrasound sensor 21.

Figures 26 to 3¢ illustrate an alternative embodiment of a

mechanism 1 according to the invention which in a sense is

4]

a somewhalt more sophisticated version of the embodiment

1llustrated in figures 18 to 20.

Indeed, in this case it is ensured that only one tonl 14 or
15 of the mechanism 1 at a time is brought into contact with
the wall or surface 4, which was not the case in the
embodiment of figures 16 to 20, asz in that embodiment all
tools are always brought up against the wall or surface 4,
but only those tools which are in an operational position

are activated for performing an operation or measurement.

Iin the embodiment of figures 26 to 30 discussed hers the
second body & is agaln rotatably mounted arcund the central

shaft AAY of the support wheels 3 on the first body 2 and
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the third body 10 is also attached movably toe the second
pody 8 reciprocatingly {or up and down).

The third body 10 is hereby executed as a kind of cassette
61 which is movable reciprocatingly in a hollow section 62
cf the second body & by means of second driving means 29
which in this case are executed reasonably similar to the

embhodiment of figures 16 to 20, whereby a gear rack 37 of

't

the third body 10 which moves over pins 53 of the second
body 8 has a teoothing 56 which engages on a gearwhesl 55

which is rotatably provided on the second body 8.

Another important difference with the embodiment of figures
16 to 20 is that all tools 14 and 1% of the mechanism 1 ,

are mounted movably up and down {or reciprocatingly) with

one end 63, which is exscuted as a kind of piston in the
third body 10 of the mechanism 1 in obklong pasasages &4

provided in the cassette 61.

The tools 14 and 15 are thus not, as in the embodiment of

figures 16 to 20, f{ixedly provided con the third body 10.

The tocls 14 and 15 are hereby executed as straight-guided
followers 65 which can wove up and down or reciprocatingly
in  the cassette 61 according to & direction MM
perpendicular to the direction NN’ in which the third body
10 or the cassette 61 is movable relative to the second body

10 in the hollow section 62.

Cne free end 66 of the straight-guided followers €5 is
cusiiioned against an undulated plane 67 of the second body

8 using springs 68.
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This unduliated plane 87 is such that, when a tool 14 or 15

[>5

is brought by a linear movement of the third body 10 or the

cassette 81 relative to the second body 8 according to the

direction NN’ up to an operaticnal yposition at a radial
distance Rl from the central shaft AR’ of the support wheels
3, according to an operational position, the extended
operating surface 4% of said tool 14 or 1% forms a tangent
plane D-I7 ~D7 or E~E’-E” on the support whesls 3.

However, when & tool 14 or 15 is brought by a linear movement
of the third body 10 or the cassette 61 relative to the
gecond body 8§ up te a certaln radial distance RZ, which

differs from the operational radial distance R1l, from the

centy shaft AA° of the support wheels 3, according to a

retracted position, the relevant tool 14 or 15 in the third
body 10 by supporting on the undulated plane 084, moves into
a position whereby the extended cperating surface 49 of said
towl i4 or 15 shows a certain offset O relative to the
aforementioned tangent plane D-D-D” or E-E'-E” on the at
least one support wheel 3.

All this 1is illustrated in figures 26 to 30, wherseby in
figure 26 a first tool 14, which serves as grinding wheel
or sanding disk 17, is in an operational radiel position RL
and thus is brought by the undulated plane 67 into an outward
position with the extended operating surface D-D'~D7 tangent
to the support wheels 3.

By a rotation of the second body 8 relative to the first
pbody 2 according to the arrow V+ using the first driving

meansg 28, said toel 14 is brought against the wall or surface

y

4 to perform the sanding or grinding operation, which is

e
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shown in figure 27. Onily the first tool 14 herebyv comes into
Y

contact with the surface or wall 4,

The reverse movement according to arrow V- returns the tool

i

i4 to the initial position, which is shown in figure 28.

T

In this position the second driving means 29 are activated

'

Lo move the casseltite 61 or the third body 10 somewhat outward
according to the direction NN’ out of the hollow secticn %2

in the second kody 8, which is indicated with the arrow W

in figure 28.

The first toel 14 is hereby brought from the operational

ion Rl to a non-operational position at distance
R2 from the shaft ARX’, whereas the second tool 15, which
serves as an ultrascund sensor 21, is brought this time to
the operational radial position at a distance R1 from the

shaft AAY.

The profile of the undulated plane 87 of the second body B,
against which the free ends 66 of the tools 14 and 15 which

are executead as followers 65, support, moves the second tool

15 out of the cassette 61 into a position whereby the tangent
lane BE-E'-E” 1s tangent to the support wheels 3, whereas

1
the first tool simultaneously moves inward into the cassette

61 Into a position whereby its extended operating surface
49 shows an offsget O relative to the afcrementioned tangent

plans E-Ef~-E7Y.

This conditicn 1is shown in figure 29 and by a rotation
cording to arrow V+ of the second body 8§ relative to the

first body 2 the second tool 15 is this time brought against
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the wall or surface 4, wheresas the first tool 14 does not
make contact with said wall or surface. This condition is

shown in figure 30.

Figures 31 to 34 show yet another embodiment of a machanism
1 according to the invention which in many aspects is
m

the embodiments discussed above.

A first lmportant aspect is that the mechanism 1 comprises
a first body 2 in the form of a skeleton or frame 6% whic
this time, however, ig provided with two pairs 70 and 71 of
sugport wheels 3 which are rotatably mounted at a distance
¥ from each other on the first bedy 2.

The first pair 70 of the pairs 70 and 71 of support wheels

i

3 is rotatable in the first body 2 around the central shaft

~ e

AR of the aforementioned at least one support wheel 3

A second pair 71 of the pairs 70 and 71 of support wheels 3
is rotatable in the first body 2 arcund an additional central

shaft PP’ which 1s parallel to the aforementioned cen

ral

et

ghaft AAY of the first pair 70 of support wheels 3.

The intention is that the mechanism 1 with the two pairs 70
71 of support wheels 2 of the first body 2 {(which form
the support section 3 thereof) is supported on the surface

or wall 4 and consequently the first body 2 is automatically

erisnted relative te sald wall or surface 4.

Thus between the support points 72 to 75 of the support

wheels 3 a bearing surface 53°87 ig dafined that colncides

i1
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with the surface or wall 4 when the mechanism 1 iz supported

against the wall or surface 4.

An advantage of such embodiment of a mechaniem according
te the invention is that it is known beforehand +to which
plane S8878” the extended operating surface 4% of the
different tools 14, 15, etc. mounted theraon, needs to be
brought and this regardiess of the crientation of the wall
or surface 4, which makes other forms of mechanisme 1
possible.

In a1l the previous embodiments of & mechanism 1 according
to the invention 1t was only known that the surface or wall
4 18 always tangent to the at least cne support wheel 3
durlng the support, but it was not known beforehand which
angle the wall or surface 4 will make with the first body 2

during the support.

The mechanism 1 of figures 31 to 34 still contains an
agsembly of elements 48 with twe degrees of freedom which
comprise a second body 8 and a third body 10 which are
movably arranged relative to a first body 2 or support

section 3.

The second body 8 is executed similarly as was the case for
example in the embodiment of figures 26 to 30, whareby the
second Dody 8 is rotatable around the central shaft AL’ of

the first pair 70 of support wheels 3.

This time the third body 10 is directly but movably connected

Al

to the first body 2, whereby in this case said third body
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10 is more specifically rotatable arcund the shaft PP’ of

the second pair 71 of support wheels 3.

Further, a first tool 14 is fixedly applied on the second
body €, such that it can only be oriented or pogitioned by
a movement of the second body 8 around the shaft AR, whereas
a sacond tool 15 is fixedly applied on the third body 10 and
can only be oriented or positioned relative to the first

tody 2 by a movement of the third body 10.

A tangent plane D-D/-D” on the relevant machining surface
18 or the relevant measuring surface 22 of the
aforementioned first tool 14 is hereby tan went to the first
pair 70 of support wheels 3, and a tangent plane E~E'-E" on

the relevant machining surface 18 or the relevant neasuring

)]

urface 22 of the aforementioned second tocl 15 is tangent
to the second pair 71 of support wheels 3 of the mechanism
1

The section consisting of the second body &, the first body
2 and the third beody 10 is practically symmetrically
executed relative to a bisection plane GG’ perpendicular to
the bearing surface $-3'-5" and in the middle betwsen the

shafts AR’ and PP7.

The toels 14 and 15 are also mounted on the second body B
and the third hody 10 respectively in such a way that upon
rotation up to the bearing surface 88787 they are centred
with their middle ketween the pairs 70 and 71 of the SUPPCY

wheels 3.
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First driving means 28, which for example consist of an

glectric motor which 1

6]

not shown in the figures, rotate the
second body 8 relative to the first body 2 and second driving
means 2%, also possibly an electric motor which is not shown
in the figures, directly move the third body 10 relative to

the first body 2.

As illustrated in figures 31 to 34, the first driving means
28 and the second driving means 29 are controlled by the
controel means of the mechanism 1 for a rotation of the second
body 8 or the third body 10 respectively relative to the
first body 2, such that the ewtended operating surface 49
of the first tool 14 and the extended operating surface 49

of the seccond tool 1% are alternately rotated into the

pearing surface $-53'-3" ¢f the mechanism

w

From a position shown in figure 31, whereby both tools 14
and 1% are rotated away from the bearing surface 3~-§7-8¢
into a retracted position, a rotation according to the arrow
Vi+ arcund the shaft PP’ {irst brings the third body 10 with
the second tool 15, which in this case assumes the role of

grinding wheel or sanding disk 17, to the bearing surface

S LA N4

U

S

This condition 1

e}

shown in figure 32, whereby the second
teol 16 is centred and can operate on a surface secti
which is located at a distance U from the pair 70 of support
wheels 3 and by a reverse movement according to arrow Vi-
the tool 15 is brought back in the initial position, as

shown in flgure 33.
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finally, by performing a similar rotation of the second body
8 towards the bearing surface S87387 according to arrow V24,
the first tool 14 can be brought up to the wall or surface

4 and a measurement with the sensor can be performed.

It is understood that such embodiment of & mechanism 1
according to the invention is very simple and practical in

use.

10 In figures 35 and 3¢ vet another embodiment of a mechanism

1 according to the inventicn is shown whereby its first body

2 is supportsd this time by a support section 3 with thres

sugport wheels 3, more specifically by a first pair 7¢ of

suppert wheels 3, like in the previous embodiment and by an

Y

15 additional support wheel 746, whereby a first pair of support

wheels 3 is again rotatable around a central shaft AR’ in

O

the first body 2 of the mechanism 1.

The additional support wheel 76 is rotatable around an
0 additional central shaft PP’ which is parallel to the
aforementioned central shaft AR® of the first pair 70 of

support wheeis 3.

This enmbodiment of a mechanism 1 according teo the invention

(53]

is also special, because it is only provided with a second
bedy 8§ and thus not an assembly of movable elements 48 with
two degrees of freedom on or between which the tools 14, 15,

ettc. are applied and with which said tools 14, 15, etc. are

moved, which was the case in the previous embodiments.

N

& executed cylindrically or in

[

This time the second body B

-

a ring-shaped way and mounted rotatably in the first body 2
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around a central shaft o-¢’ which is parallel to the bearing
surface $-5"-5" of the mechanism 1 and is located in the

plgection plane GG’ betwsen the shafts PP’ and AA7,

first driving means 28 drive the second body 8 for a rotation
around said central shaft o-¢’ and consist of an electric
motor 77 which is mounted arcund the first body 2 and which
drives a pinion which engages on a toothing 78 which is

providad on the contour of the ring-shaped second body 8.

In the cylindrical second body 8, passages 7% are provided
which are spread at regular distances from each other along

the contour of the second boedy and which extend according
to radial directions pi-pr’, ©-02°', pe3-ps’ s etc. from the

central shaft o-o’.

in twe or several of said passages 79 {in this case two),
tools 14 and 15 are wounted  whic ars movable
reciprocatingly according to the relevant radial directions
pi-pi’, p2-p2t, parpr’, efc. between a retracted position more
inward in the second body 8 and an extended position more

cutward from the sscond body 8.

In the retracted position of the tools 14 and 15, a tangent
plane D-D"~-D" or E-E’~E” on the machining surface 18§ or
measuring surface 22 of each tool 14 or 15 which is provided
on the second body, tangent to a cylindrical body of
revolution 80 which as central shaft also has said central
shaft o-¢’ and whereby the radiuvs 1 of sald cylindrical body

of reveolution 80 is less than the distance w of the central

iil L

shaft up to the bearing surface $~-57-357.
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The tools 14 and 15 are cushioned using springs 81 in the

passages 7% of the second body 8 to bring or hold them into

3

a retracted position in said second body 8.

5 The mechanism 1 is also provided with second driving means

29 which are only attached to the nody 2 and which
chiefly extend in the bilsection plane GG’ between the two
shafts AR’ and PP’ of the support wheels 2 of the mechanism

1.

10
These second driving means 29 are linear driving means which
can directly act on each one of the tools 14 and 1% for a
linear outward and inward movement according to a
perpendicular line perpendicular to the bearing surface 3-

15 §7-87 of the mechanism 1.
A tool 14 or 15 is hereby brought into an extended or

operational positicn and a retracted position respectively.

In the case of figure 36 the tool 14 is in an operational,
20 extended position, whereas the teol 1% is in & retracted

poesition.

The mechanism 1 further has contrcel means, which are not
shown in the figures and which are such that they control

25  the driving m

ng 28 and 29 such that the tools 14 and 15
are alternately brought in the bearing surface $-37-8" of
the mechanism 1 with theilr extended operating surface 49 to
cperate on the level of a surface section 19 at a distance

U from the pailr 70 of support wheels 3

<
¥
3

i
4

This 1s realised more specifically by using the first
driving means 2B to move the szecond body 8§, from a condition

in which all tools are in the retracted position, into a
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position whereby a teol 14 or 153 comes to be directly
oppesite the second driving means 29 and by using the second
driving means 29 to push the relavant tool 14 or 15 wvia an
outward movement from the retracted position into an

operaticnal position in the direction pi-pif of the bearing

Thereafter, the relevant tocol 14 or 15 is brought back in
the retracted pogition via a reverse ingoling movement by an
inward movement of the driving means 29 and by the spring
ocrece of the springs 81, after which a next tool 14 or 15
can pe brought up to the second driving means 29 by rotation
¢f the ring-shaped second body 8 with the first driving

o]

means 23,

In a preferred embodiment, the tocels 14, 15, stc. are mounted
at a regular distance from each other on the cylindrical or
ring-shaped second body 8, whersby consecutive tocls 14, 15,
ete. make a fixed angle op relative to each other and the
first driving means 28 are controlled in such a way that
they always rotate the second body 8 over a fized angle oo
or a plurality therecf into a position whereby a tool 14,
15, eto. comes to stand directly opposite the second driving
means 29,

In figures 37 to 41 yet ancther embodiment of a mechanism 1
according to the invention is shown.
This mechanism 1 is again provided with a first body 2 which
is supported by a support section 3 that comprises two pairs
70 and 71 of support wheels 3 which are rotatable around a
cantral shait Ad’ and a central shaft PP’ respectively and

whereby the support points 72 to 75 of the support wheels 2
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on a surface 4 determine a bearing surface

maechanism la.

Ancother similarity with the previous embodiment of a
mechanism 1 according to the invention 1s that again &
iz no assembly 48 of moving elements with two degrees of

freedom for controlling tools 14 anc

5, but again oniy a

second body 8 is provided in the first body 2.

Thiz second bhody 8 of the mechanism 1 is not rotatably
suspaended in the first body 2 in this embodiment, but is
movable reciprocatingly {or up and down) according to a
linear direction in the first body 2 of the mechanism 1, and
more specifically in a direction AX parallel to the bhearing
surface 3-87-37,

The second body 8 is movable reciprocatingly in the first
body 2 using first driving means 28 which in this example
are again formed by an electric motor (which is provided on
the first body 2 and which is not shown in the figures),
which drives gearwheels 35 which engage on & toothing 56 of
a gear rack 57 that is part of the second body 8.

In this example the second body & is essentially beam-
shaped, but this need not ke the case, and it iz suspended
on pins 33 which extend from the first body 2 through oblong

glotes 54 in the gear rack({s) 57 of the second body 8.

Yet another similarity with the previocus embodiment of
that the tools 14 and 15 are movable

up and down or re

O
s
3

rocatingly in the second boedy 8 according

to a direction puy® perpendicular to the direction AN and
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to this end are mounted in passages 79 which are provided

)

in the second body 8.

The tools 14 and 1% are cushioned in the second body 8 using
springs 81 to bring or hold them in a retracted position in
the second body 8, at a distance v from the bearing surface

£
555 ~5% .

The second driving means 29 are again linear driving means,
for example in the form of a cylinder-piston system which
ils attached to the first body 2, and said second driving
means 29 are located in the bisection plane GG which is
transverss to the bearing surface 383" and is located in
the middie between the central shafts AR’ and PP’ of the

pairs 70 and 71 of support wheels 3.

Thege second driving means 29 can push sach of the tools 14
or 15 cutwardly out of the relevant passace 7% in a direction

pp’ perpendicular to the besring surface 837537 against the

spring force of the springs 81.

In figure 37 all the tools 14 and 15 of the mechanism are

in a ractaed pos Ol

Hereby, the first tocl 14 is located in a passage 79 which
is directly opposite the sscond driving means 29 through a
correct positioning of the second body 8§ with the first

driving means 28.

noa first step the second driving means 29 gpush the first

tool outward cut of the passage 79 according to the arrow

Vi+ into an opera

pesition whereby the tangent plane
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L-D° -D7 on the cylindrical machining surface 18 of the tool

14 is brought adiciningly against the surface or wall 4.

This position is shown in figure 38 and the first tool 14
is thus centred on a surface section 19 at some distance U
from the pair 70 of support whesls 3 and can perform a

<

sanding or grinding operation on sald surface section 19

When the second driving means 29 move back inwards and the
springs 81 push the tool 14 back inwards in & reverse
movement according to the arrow Vi-, the initial condition

is obtained again, which is shown in figure 39.

For switching the tocls 14 and 15, the second body § is
moved using the first driving means 28 over a linear distance
f according to the distance between the passages 7%, which
is indicated in figure 39 with the arrow V2+, such that the
second tool 15 is now centred on the bisection plane G667 and

comes to lie directly opposite the zecond driving means 29.

9]

This is shown in figure 40.

Pinally, second tocl 1% is brought against the surface
or wall 4 by an outward movement according to the arrow Vi+
using the second driving means 28, such that its extended
cperating surface 42 comes to lie adjolningly against the

surface or wall 4 for performing a measuremant.

In a possible embodiment, zeveral tools 14, 15, etc. can be
provided on the second body 8 which are mounted at a regular

[}

distance § from each other on the beam-shaped second body
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8, whereby consecutive tools 15, etc. are mnutually

“:47
located at a fixed distance £ relative to each other.
Preferably, the mechanism 1 is hereby provided with control
means which control the first driving means 28 such that the
sgcond body 8 each time moves over said fixed distance £ or

a plurality therecf inte a positicn whereby a tool 14, 15,

eto. comes to be directly oppoesite the second driving means
29,

2

The present Invention i3 by no means limited to the
embodiments of & mechanism 1 and a device 35 according to
the invention described by way of example and illustrated
with reference to the figures, but such mechanism 1 and
device 35 can be realised in all sorts of other wavs without

departing from the scope of the invention.
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Controlled or controllable mechanism (1) for positicnin
two or several tools {14.15, 45-47), for example in the
form of an implement or a measuring instrument, on a
wall (4,39) or surface, characterised in that the
mechanism (1) comprises at least the following elements:
~ a first body (2) compriszing a support section (3} with
which the mechanism {1} can sugpport and/ocr drive on a
surface or wall {4,39) ;

at least twoe tools {14, 15, 45-47}, which

=
]
QU
¢]
o3
-
A}
<4
6]
Q

machining surface (18) or a measuring surface {22},
which are movably arranged relative to the f{irst body
{2} and the support section {3} and in such a way that
a movement of the tools (14, 15, 45-47) relative to the
support section (3}, allows a tangent plane (D-D"-D7,
E-g"-87, F-F'~F7} on the relevant machining suriace (18)
c¢r the relevant wmeasuring surface {22}, hereafter
referred te as the extended cperating surface {43} of
sald tool (14, 15, 45-47), to be brought adjoiningly
against the wall {4, 38} or surface against which the
mechanism (1} is supported:

for

~ driving nmeans {44) moving the tools (14, 1!

L

!
relative to the support section (3} and the first baedy
{2); and,

- control means for controlling the driving means {44)
and the tocls {14, 15, 45-47), which are such that, when

the mechanism (1} is supported with the support section
(3

in a fiwxed positicon on the wall or surface (4}, by

means of the driving means {44}, tocls (14, 15, 45-47)

0

f the mechanism (1) are or can be brought aslternately
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with the aforementioned tangsnt plane {(D-DY-D7, E-E"-~

Y, E-F'-F”) on their relevant machining surface (18)

or thelr relevant measuring

e (22}, adjoiningly
against the wall {4, 39) or surface against which the
mechanism (1} is supported, whereby the relevant tools
(14, 15, 45H~47) are alternately centred on a zame
surface section (19%) of the wall or surface (4} which
is located at a fixed distance (U} of the support section
(3) and whereby the tools (14, 15, 45-47) operate or can

operate alternately on sald surface section {19}.

Mechanism (1} according to claim 1, characterised in
that the tools {14, 15, 45-47) are movably arranged
relative to the first body (2} using an assenbly of
movable slements (48) which has at least two degrees of
freedom and whereby the driving means {44) have at least
two degrees of freadom for driving the movable elements

Ll
(48} .

Mechanism {1} according to claim 1 or 2, characterised
in that the support section {3} of the first body (2}
takes on one of the following forms:

a) the support section ({3} comprises at least one

suppoert wheel (2} which is rotatably mounted around a

central shaft (AR} in 2 first body (2}

k) the support section ({3} comprises a pair (70) of
support wheels (3} which are rotatably mounted arcund a
central shaft {(AR7) in the first body (2);
¢} the support section (3) comprises a first pair (70
of support wheels (3} and an additional support wheel
{762

d) the support section {3} comprises two palrs (70,71)
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of support wheels {3} which are rotatably mounted at a
distance from each other on the first body (2}

e) the support section {3) is formed by a sole or faoot
which isg fiwedly or mounted movably on the first section
(215 or,

£} the support section (3} is formed by a section with

a suppcert or support point.

Mechanlsm (1) according to one or more of the previous
claims, characterised in that the mechanism {1
comprises a second body {8) which is movable relative
to the first boedy (2) and whereby the driving means {(44)
comprise first driving means (28} for moving the second

body (8) relative to the first body (2).

Mechanism (1) according to claim 4, characterised in
that the second body {8) of the mechanism {1} is
rotatably attached around a shaft {(AR', oo’} in the

firat body (2).

Mechanism {1} according to claims 3 a) and 4,
characterised in that the sescond body {8) of the
mechanism {1} 18 rotatable arcund the central shaft

{827 ) of the at least one support wheel (3}.

Mechanism (1) according to claim 4, characterized in

that the second

body {8} of the mechanism {1) is mcovable
up and down or reciprocatingly accerding to a linear
direction (AN} in the first body (2) of the mechanism

{1}.
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Machanism {1} accerding to one or more of the claims 4

of

the mechanism (1) are mounted movably reciprocatingly

o

to 7, characterised in that all tools (14,15, 45-47

or up and down in the second body {8) of the mechanism
{1} and whereby saild tools (14, 15, 45-47} are directly

moved by second driving means (29).

Machanism (1} according to one or more of the previcus
claims 4 to 7, characterised in that the mechanism {4)
comprises a third pody {(10) which is movable relative
to the first bedy (2) and whereby the driving means (44)
comprise a second driving means {29) for moving the
third body (10) relative to the first body (2).
Mechanism (1) according toe c¢laim ¢, characterised in
that at least one tool (14,15, 45-47) is fizedly mounted

on the third body (18).
Mechanism {1} according to claim 10, characterised in
that the third body (10} is mounted movably on the second
body {8), such that the relevant at least one tool (14,
13, 45-47) can be oriented or positioned relative to the
first body (2} by a combination of the movements of the
second bhody {8) and the third body (10} and whersby the
second driving means ({29} wmove the third body {(10)
relative to the second kody {8) and thus indirectly also

relative to the first body (2).

Mechanism (1} according to claim 10 or 11, characterised

3

in that all tools {14, 15, 45-47) of the mechanism

i)

b

L5

are fixedly mounted on the third bedy (10}, such that

each reievant tool (14, 135, 45-47) can be oriented or
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positicnad relative to the first body {(2) by a

combination of the movements of the second body (8) and
the third body {10) and whereby the second driving means

{28) move the third body (10} relative to the second
5 body (8} and thus indirectly alse relative to the first

body (2} .

13. Mechanism {1) according to one or more of the claims 9
te 12, characterised in that the third body (10} is
i0 rotatably attached around a rotation shaft (BR,Q07) to

the second body (8).

14, Mechanism {1} according te one or more of the claims 9

to 12, characterised in that the third body (10} is

U

i5 nevaply attacned up and down or reciprocatingly to the
second kody (B}).
15, {1} according to one or more of the claims §
to 14, characterised in that all tools (14, 15, 45-47)
20 of the mechanisn (1} are mounted movably reciprocatingly
or up and down in the third body (10} of the mechanism
{1).
16. Mechanism {1} according to cne or more of the previous
25 claims 4 to 15, characterised in that at least one tool

{14, 13, 45~47) is fixedly mounted on the second body

{B), suct

movement of the second body (§).

30 17. Mechanism {1) according to c<laims 3 a), 6 and 16,
characterised in that a tangent plane (D-D'-0"} on the

relevant machining surface (18} or the relevant
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measuring surface (22} of the aforementicned at least
one toel {14, 15, 45-47) is tangent to the at least one
support wheel {3} of the mechanism {1}, whereby said
tangent plane {D~D7-D") iz hereafter referred to as he
extended operating surface {48} of the relevant tool

{14, 15, 45-47).

Mechanism (1) according to claim 17, characterised in
that the third body (10) is directly but movably
cennected to the first body (2), whereby a second tool

{15) which is fizedly mounted on the third body {10} can

~

only be oriented or positioned relative to the first
body (2) by movement of the third body (10) and whereby
the second driving means (29) directly move the third

body {10} relative to the first body (2).

Mechanisgm (1) according te claims 3 a), 12 and 13,
characterised in that the rotation shaft (BB’) of the
third body (10} is gparallel to the central shaft (Ra%)
of the at least one support wheel {3}, whereby two or
several tocls (14, 15, 45-47) are consecutively and
fixedly provided on the third body (10), whereby all
sald tools {14, 15) have 2 machining surface (18) or a
measuring surface (Z2) which on the level of a tangent
{¥,Y) is tangential to one and the same cylinder surface
{Z} which hasg the rotation shaft (BB') of the thirg body
(10} as central shaft, whersby the tangents (X,Y} of
congecutive tools (14, 15, 45-47) each form a wedge {27
with a certain top angle («p) with said central shaft or

rotation shaft (BB},
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Maechanism 1) according to claim 12 and 13,

characterised in

the third body (10} is ewxecuted
ag a revolver (50} on which several toocls {45-47) are
fixedly gprovided, whereby each tool (45~-47) has a

machining surface {(18) or a measuring surface (22) which
on the level of 2 point of tangency (H, I, J) is tangent
to one and the same base (51) of a conus (52), whersaby
the rotation shaft {(Q0°) around which the third baody
{18} rotates arcund the second body (8) forms the
central shaft (QQ7) of zaid conus {52) and whereby the
aforementicned contact points (H, I, J} are arranged
rotationally symmetrically around the rotation shaft
(QQ7}, whereby the relevant rotational symmetry is of a
certain order {n}, whereby said order (n) is egqual to
the number of tools {45-47) mounted on the revolver

(

833

o
Vi

Mechanism {1} according to claim 18 or 19, characterised
in that the second driving means {29} can position the
third body {10) in different positions which are rotated
cver a fized angle (o} or a plurality thereof relative
to each other, whereby the fixed angle () corresponds
with the aforementioned top angle (ug) or with an angle
(o} of the rotational symmetry equal to a full
revelution divided by the crder (n) of the rotational
symmetry {360°/n), whereby in every positicon one of the
tools {14, 15, 45-47) is always positicned such that a
tangent glane (D~-DF-DY, E-E’-E”, F-F’~5) on the
meaguring surface (22} or the machining surface (18) of
the relevant tool (14, 15, 45-47), hereafter referre

to as the extended operating surface (49) of szaid tool
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{14, 15, 45-47), also extends tangentially to the at

least one support wheel (3).

Mechanism (1) according to claims

characterised in that all tools (14, 15, 45-47) are

th

fixedly provided on the third body {10) and are located
at a regular distance from each other, whereby the
measuring surfaces (22} or machining surfaces (18} of

all relevant tools (14, 15, 4

N

5-47) have a joint tangent
plane (E~E’-E"), hereafter referred to as the extended
operating surface (49) of the relevant tools (14, 15,
45-47), which also extends tangentially to the at least

one support wheal {(3).

Mechanism (i~} accerding te claims 3 a), 11, 13 and 16,
characterised in that a first tool (14) is fixedly
mounted on the second body (8) and a2 second tool (15}
ig fizedly provided on the third body (10}, whereby a
rotation of the third boedy {10} relative to the second
body (8) can move the second tool {15} between a
retracted position and an operational position, whereby
in the retracted position of the second tocl (15) the
extended cperating surface (49) of the first tool (14)
can be brought, without cbstruction, adiciningly against
the wall or surface {4) and whereby in an operational
position of the second tool {1%) a tangent plane {E-Ef-
E”} on the measuring surface (Z2) or machining surface
{18} of the second toocl {(15), referred to as the extended
operating surface (4%} of the second tool (15}, extends

tangentially to the at lesast cons support wheel

i

L
—r

.
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Mechanism (1) scocording to claim 23, characterised in
that a centreline (KK} of the section (58) of the
extended operating surface (49} of the first tool (14)
which coincides with the measuring surface {22) or the
machining surface (i8) thereof forms a descriptive line
which with a movement of the sscond body {8) arocund the
central shaft {(RA7) of the at least one support whesl
{3) describes a cylindrical ruled surface (59}, whereby
the gecond tocel (15) has a machining surface (18) or a
measuring surface (22} which on the level of a tangent
(X} 1s tangential to & cylinder surface (%) which has
the rotation shaft (BB) of the third body {10} for
rotation around the secend body (8) as central shaft,
whereby Iin the operational position the extended

‘-

operating surface {49} of the second tool {15}
intersects the aforementioned cylindrical ruled surface
{52} on the level of a tangent () which alsc forms a
centreline (LLY} of the gection {(63) of said extended
cperating surface {48} which coincides with the
measuring surface (22} or the nachining surface (18) of
the second teocol {15).

Mechanism (1} according to claims 3 a), &, 14 and 15,

characterised in that the tools (14, 15, 45-47)

jot]
iy

e
executed as straight-guided followers (65} which can
move up and down or reciprocatingly in the third body
{10} according to a direction {(MM*) perpendicular to the
divection (WN7) in which the third body (10} is movable
relative to the second body (8), whersby one end (66}
cf  the stralght-guided followers ($5) 1is cushioned
against an undulated plane (67) of the second body (8}
which dis such that, when a tool (14, 15, 45-47) is

brought by a linear movement of the third bedy {10}
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relative to the second body (8) up te an operational
radial distance (K1} from the central shaft {(AR’) of the
at  least one support wheel {3), according to an

operational position, the extended operating surface

(€3]
:;
O

of said tool {14, 15, 45-47) forms a tangent plane

(D-0F~-D¥, E-E’-E”) on the at least one support wheel

{3}, whereas, when a tool {14, 15.45~47) is orought by
& linear movemenit of the third body (10} relative fo the
second body {8) up to a certain radial distance {R2)
i0 which differs from the operational radial distance {R1)
from the central shaft (AA'} of the at least one support

.

wheel (3}, according to a vretracted position,

extended operating surface {49) of said tool {14, 15
45-47) shows a certain offset () relstive to the
15 aforementioned tangent plane (D-D’~-D”, E~E‘-E”) on the

at least one support wheel {3).

260 Mechanism (1} according to one or more of the previous

claims, characterised in that the first body {2} is

20 supported by a support section (3} which comprises at
least three support wheels (3}, for example by a first

palr (70} of support wheels (3} and an additional
auppert wheel (7¢) or by twoe pairs (70,71) of support
wheels {3) which are rotatably mounted at a distance
25 from =sach other on the first body (2), whereby a first
pair (78) of the pairs of the at least three support
wheels {3) 1s rotatable around the central shaft (R&*)
of the aforementioned at least one support wheel (3},
whereby an additicnal support wheel (76) or a second
30 pair {71} of the pairs {76, 71} of support wheals (3}
is rotatable around an additiconal central shaft (PP7)

N

which 1s parallel to said central shaft {(BA') of the
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first pair (70) of support wheels (3}, whereby by

{3
Lty

supporting with the at least three support whesls

76} of the support secticn {3} on the surface or wall

{4}, the first bpody (2} iz automatically oriented
5 relative to #ald wall or surface (4} and whereby thus
between the suppert polnts (72-75) of the support wheels

{3} a bearing surface {8§-5Y-87) is defined.

NI
~d

Mechanism {1} according to claims &, 18 and 26,
10 characterised in that a fir
provided on the second body {§) and the second tool (15
is fixedly provided on the third bedy {(10), whereby a
tangent plane (D-D"~DY} on the machining surface
or measuring surface {22) of the first tool (14) is
15 tangent to the first palr (70} of support wheels {(3) of
the mechanisn {1), whereby said tangent plane {(T-Df-D"},

heresafter 1s referred to as ths

[$¥]

extended operating

{

surface {49) of the first tool (14), whereby a tangent
plane (E~E7-E7} on the machinin surface (18) or
20 measuring surface (22} of the second tool {15} is
tangent fto the additional support wheel (76) or the
second pair (71) of support wheels {(3) of the mechanisr
(1}, whereby said tangent plane {E-E'-E”}, hereafter is

referred to as the extended cperating surface {(49) of

(3]

the second teol (1% and wheraby the first driving means

{28} and the second driving means {29%) are controlled

contrel means for a rotation of the second body
{8} or the third body (10} respectively relative to the

first body (2}, such that the extended cperating surface

30 (4%) of the first tool (14) and the extended copsrating

(i)

surface {48} of the second tool (15} are alternately
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retated into the bsaring surface (§-87-3") of the
machanism {(1}.
Machanism {1) according to claims g and 26,

characterized in that the teools (14,15,45-47) are
cushiconed to bring or keep them in a retracted position
in the second body (8}, whereby the second driving means
{28} are only attached to the first body (2) and mainly
extend in the bisectlion plane (GG} between the centra

shafts (AA7, PE'} of the support wheels (3} of the
mechanism (1), whereby the second driving means {2%) are
iinear driving means which can directly act on each of
the tools (14, 15, 45-47) for a linear cutward and inward
novement according to a perpendicular line which is
cerpendicular (up’, e’} to the bearing surface of the
mechanism (1), whereby s tool (14, 15, 45-47) is brought
into an cperational position and a retracted position

regpectively.

=
\’['v

hanism (1) according to claim 28, characterised in

that the control means control the driving means {44)
such that the tools (14, 5,45-47) are alternatsly

brought with their extended operating surface (48} in
the bearing surface {5-8"-37} of the mechanism (1) to
operate thereon, more speciiically by moving the second
body {8} with the first driving means (28) from a
condition in which all toels (14, 15, 45-47) are in the

retracted position intc a position whereby a tool (14

?
15.45-47) comes to be directly opposite the sacond
driving means (29) and by pushing the relevant tool (14,
15.45-47) with the second driving means (29) via an

oubtward movement from the retracted position inte an
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operational position in the direction {(uu’, pipr’) of
the bearing surface (8-8°~8") for performing the
relevant operation and thereafter bringing the relevant

toel (14, 15.45-47) via a reverse inward movement back

5 in the retracted position

30. Mechanism {1} accordin te olalms 5, 8 and 29,
characterised in that the second body (8) is coylindrical
or ring shaped and is rotatably mounted in the first
10 pody (£) around a central shaft {oo”) which is parallel
to the bearing surface (5~87-87; of the mechanism {1}
and is located in the bisection plane (GG7) between the
two central shafts {(AA7, PP’} of the support wheels (3},
whereby the {irst driving means (28) drive the second
15 body (8} for a rotation {oe) around said central shaft
{ocou? ), and whereby the tools {14, 15, 45-47) are movable
reciprocatingly in the second body (8) according to a
radial direction (pioi’, gp2f, etce.) from said central
shaft (oo’}, whereby a tangent plane {D-D7~-D7, E-E’-E7)
20 on the machining surface (18) or measuring surface {(22)
of every tool {14, 15, 45-47) in the retracted position
is tangent to a cylindrical bpody of revolution {80)
which as its central shaft also has the aforementioned
central shaft {vs’} and whereby the radius (1) of =zaid
25 cylindrical body of revoluticn {(80) is lLess the
distance (x) from the central shaft {oo’} up to the

hearing surface {§-87-57).
31, Mechanism (1) according to claim 3¢, characterised in
30 that the tools (14, 15, 45-47) are mounted at a regular

digtance from each other on the cylindrical or ring-

shaped second body

[>5]
-

whareby consecutive tools
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mutually make a fized angle {up) relative to each other,
whereby the first driving nmeans (28) rotate the second
body (8) every time over a fixed angle f{og) or a
plurality therecf into a position whereby a tool (14,

15, 45-47} comes to be directly opposite the second

M
e

w

driving means (2

Mechanism {33 according to claims 7, g and 29,
characterised in that the second body (8) is essentially
beam~shaped and is movablie reciprocatingly in the first
pody {2) using the first driving means ({28} according

Lo a direction {AAN) which is parallel to

surface (5-8°-37) of the mechanism (1}, whereby the
tocis {14, 15, 45-47) are movable ugp and down in a
direction (pp’} perpendicular to the bearing surface (8-
8°-8") and whereby the tools (14, 15, 45-47) are
cushicned to bring or hold them in a retracted condit
in the second body {8) at some distance {v) from the

bearing surface (35-37-~8"},

Mechanism {1} according to claim 32, characterised in
that the tools {14, 15, 45-47) are mounted at a regular
distance {&} from each other on the beam~shaped szsecond
body {8), whereby consecutive tools {14, 15, 45-47) are
mutually located at a fixed distance (5} from each

Te Ths

other, whereby the first driving means {2B8) rox
second body (B) every time over a fixed angle (&)} or a
plurality thereof into a position whereby a tool (14,
15, 45-47) com to bhe directly opposite the seccond

5
driving means {2%).
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34. Mechanism (1} according toe one or more of the claims,
4

characterised in that the driving means (44) comprise

) i
first driving means (28) and second driving means (29)

respectively for moving the second body (8) relative to

5 the first body {2} and for moving the third body (10}
relative to the second kody (&) or the first body {2)
or for directly driving tools (14, 15, 45-47), whereby
said first driving means {28} and second driving means
{29} comprise at least one of the following elements:

10 - a linear driving means with a wmovable section can
move over a certain maxzimum length {(Lmaxi,lmaxs) betwsen
a fully retracted position and a fully extended
position;
~ a rotating driving means that can retate the relevant
1E riven sections over an angle {f) relative to each other
into a random position betwsen a minimue anglie position
(Brin) and a mazimum angle position {(Buss);
- a pneumatic or hydraulic cylinder:
- an electric linear mctor;
20 ~ an electric rotating motor:
- an ironiess linear motor: and/or,
~ a stepper motor.
35. Mechanism (1) according to one or more of the previcus

clailms, characterised in that a first teool (14) iz a
grinding implement or sanding implement (17} with a
cylindrical machining surface (18) and that a second
tool {15} is a sensor (21} for measuring a thickness (T)
that has a flat measuring surface (22).

30

3
(o3

Mechanism {1) according to one or more of the previous

claims, characterized in that a tool (15%) is cone of the
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following implements or measuring instruments:

&..ﬂ

= a apectroscope;
~ 3 gamera;s
- a multi-spectral camera;
~ a paint thickness meter;
3 light;
a microsgope: oL,

~ g photographic device.

Device {35} for detecting and/or performing measureaments
and/or operations at a relatively large distance oz

height, characterised in that the device {35} compris

o]

an oblong, telescopic section {41) whereby at a free end
{42} of the telescopic section (41} a head {43) is
erovided which 1s executed as, executed with or is

provided with a mechanism (1) according to one or more

of the previcus claims.

-

Device {35) according to claim 37, characterised in

at
it is a device {35) with which first a grinding operation
or sanding operation can be performed on a secticn
{18,34) of 3 wall {4,39) for removing impurities (33},
such as rust and/or old paint, and afterwards a
thickness measurement or an ultrascund inspection of a
walded Joint c¢an be performed on the cleaned saction
{34}, whereby to this end a first tcol {14} of the
mechanism (1} of the device {25} is a grinding implement
or sanding implement {17} with a cylindrical machining
surface {18) and whereby the second tool {15} is a sensor
{21} for wmeasuring a thickness (T) or which has a flat

measuring surface.



