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Method of manufacturing a scanning device with adjustable frames.

The invention: relates to a method of manufagturing a scanning device |
comprising a support for an information carrier,' a motor for rotating the support about an axis
of rotation, a scanning unit for scanmng the mformatlon camer, and a displacement device
for displacing the scanning unit rclatrvely to the information carrier, according to which
method the motor and the dlsPlacement devrce are each provided on a separate frame, and the
scanning device is provided with a pretensronmg means and an adjustmg devxce, both frames
being maintained at a mutual drslance in at least one adjustment position, viewed in a
drrectron parallel to the axis of rotatxon, under the influence of a pretensioning force of the
pretensromng means, and said distance bemg ad_|usted by means of the adjusung device.

The mventron also relates to a scannmg devrce manufactured in accordance
with a method accordmg to the mventron. ' '

A method of the type mennoned m the openmg paragraph is generally known

‘and customary and is used, for example, in the manufacture of an optical scanning device

comprising : an optrcal scanning unit for scanning an optically scannable information carrier,
such asa CD or DVD, by means of a laser beam. Particularly in the case of optical scanning
devices for scanning mformatlon carriers with a high information density, an angular '
deviation between a laser beam path of the scanning unit and a normal to an information
surface of the information carrier should lie within relatively small limiting values. Such an
angular deviation develops during the manufacture of the scannrng device as a result of '

' manufactunng tolerances To correct said angular deviation in the course of the -

manufactun_ng process, i.e. after the .assembl__y of the scanning device, said scanmng device is
provided, in accordance with the known method, with an adjusting device in three adjustment
positions, said three adjustxnent positions being mutually triangularly arranged around the
motor and the axis of rotatlon, vxewed in a plane extendmg transversely to the axis of
rotation. Each of said three adjusting devices compnses ascrew which is screwed intoa
screw hole extendmg substantrally parallel to the axis of rotation, which screw hole is '
provided in the frame on whmh the motor w1th the support rs provrded The screw is provided
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with a head which, under the influence of the pretensioning force exerted by the

pretensioning means, supports the frame on which the displaceinent device with the scanning

unit is provided. By rotating the three screws, the frame on which the displacement device
with the scanning unit is provided can be oriented with respect to the frame on which the
motor with the support are provided, and hence an orientation of the laser beam path with
respect to the support can be adjusted. In particular, the support can be tilted with respect to
the laser beam path about two tilt axes extending perpendicularly to the axis of rotation, and
the support can be displaced in a direction parallel to the axis of rotation. After the mutual
orientation of the laser beam path and the support has been thus adjusted, the frames are held
in position with respect to each other in that the frame of the displacement device rests, under
the influence of the pretensioning force exerted By the pretensioning means, against the heads
of the three screws screwed into the frame of the motor. In this manner, a necessary
possibility of adjusting the orientation of the laser beam path with respect to the support is
obtained in a very practical and simple manner, and the orientation of the laser beam path is
very accurately adjustable with respect to the support.

A drawback of the known method resides in that both frames are not stably

‘held in position with respect to each other under the influence of said pretensioning force,

particularly in the case of scanning devices wherein information carriers, such as a CD-ROM
or a DVD-ROM, are rotated about the axis of rotation at a relatively high speed. As a resuit
of imbalance forces, which are generally caused, at such high speeds of rotation, by
imbalance of the information carrier, mutual displacements of the two frames counter to said
pretensioning force occur at the location of the adjusting devices, resulting in undesirable
deviations of the orientation of the laser beam path with respect to the information carrier.

It is an object of the invention to provide a method of the type mentioned in
the opening paragraph, by means of which the orientation of the laser beam path with respect
to the support can also be readily and accurately adjusted, in the course of the manufacture of
the scanning device, and by means of which also the above-mentioned drawback of the
known method can be precluded as much as possible.

To achieve this object, a method in accordance with the invention is
characterized in that an amount of an adhesive is provided between the two frames ata
location near the adjusting device, the adjusted distance between the two frames being
secured by curing the adhesive provided between the two frames. The adhesive is provided in
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uncured form between the two frames during the mutual assembly of the frames. Preferably,

_ use is made of an adhesive which has a relaﬁveiy long curing time or which can be cured ina

controlled manner using, for example, UV-hght, so that the uncured state of the adhesive is
maintained during the assembly and adJustment of the orientation of the frames with respect

‘to each other. By virtue thereof, the mutual Qne,ntatxon of the frames can be adjusted, after

assembly, by means of the adjusting device in arelatively simple and accurate mannet

. comparable to the known method wherein the still uncured adhesive is deformed between the

frames. The adjusted mutual or_ient__a'l:ion of the t_'_ram&s is subsequently secured by curing the

- adhesive, resulting in a so-called constrained securing. It has been found that the mutual
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orientation of the frames is thus very stably secured, so that the above-mentioned mutual
displacements of the two frames under the- inﬂﬁenc‘e of imbalénce forces are substantially
completely precluded. By using the above-mentloned adhes:ve said secunng is thus obtained

in a very simple, practical and efficient manner s :
A particular embodiment of a method in accordance with the invention is

characterized in that the amount of adhesive is provided in an interspace between the:
.. adjusting device.and the pretensioning means. By providing the adhesive in said interspace,
. the. adJustgd mutual.o;';emgation of both frames is secured in.a very stable manner . If the

pretensioning means comprises a mechanical spring a receiving space is formed between the
mechanical spring and both frames, wherein excess adheswe is efficiently received dunng '

. adjusting the mutual orientation of both frames..

A further embodiment of a method in accordance with the invention is -

characterized in that said distance is adjusted by rotating a screw of the adjusting device,

which screw is screwed into a screw hole of a first one of the two frames, which screw hole
extends substantially parallel to the axis of rotauon, and which screw is provided with a head
against which a second one of the two frames rests under the influence of the pretensioning
force, a further amount of adhesive being provided in the screw hole, and the screw being
secured, after adjusting said distance, in the screw hole by curing the adhesive provided in
the screw hole. In this further embodiment of a method in accordance with the invention,
between the two frames preferably a sahn_c type of adhesive is used as in the screw hole of the
adjusting device. The adjusted mutual orientation of the two frames can thus be secured in a
very simple manner because the provision of a quantity of adhesive between the two frames
in addition to the provision of a quantity of adhesive of the same type in the screw hole
requires relatively little time and effort. '
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A scanmng devxce in accordance with the i mvennon, which is manufactured in
accordance with a method accordmg to the invention, is characterized in that the scanning
device is provided with an adjusting device in three adjustment positions, a first one and a
third one of the adjusting devices being arranged, on a Y-axis, so as to be diametrically
opposed, with respect to the axis of rotation, said Y-axis extending perpendicularly to the
axis of rotation, and a second one of the adjusting devices being arranged on a X-axis
extending perpendicularly to the axis of rotation and the Y-axis, while the first, the second
and the third adjusting device are provided with, respectively, a first, a second and a third
cylindrical guide sleeve, which are provided on the first frame and each comprise the screw
hole of the relevant adjusting device, and with, respectively, a first, a second and a third
cylindrical supporting elexhent, which are provided on the second frame and are guided
around, respectively, the first, the second and the third guide sleeve, the second frame resting’
against the heads of the screws of the three adjusting devices through the help of three
supporting elements and under the influence of the pretensioning force. The cylindrical guide
sleeves and the cylindrical supporting elements each have two functions, namely guiding the
first frame with respect to the second frame during adjusting the mutual orientation of the

two frames, and, respectively, supporting the screw holes of the adjusting devices and
- making the second frame bear against the heads of the screws of the adjusting devices, so that-
- a'very practical construction of the scanning device is obtained. Both frames can be mutually’

tilted about said Y-axis and said X-axis by a rotation of, respectively, the screw of the second -
adjusting device and the screws of the first and the third adjusting device. Both frames can be

mutually displaced in a direction parallel to the axis of rotation by rotating the screws of each
one of the three adjusting devices.

-These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.

In the drawings:

Fig. 1 diagrammatically shows a scanning device in accordance with the
invention, which is manufactured according to a method in accordance with the invention,

Fig. 2 shows a first frame of the scanning device as shown in Fig. 1,

Fig. 3 shows a second frame of the scanning device as shown in Fig,. 1,

Fig. 4 shows a pretensioning means of the scanning device as shown in Fig, 1,
and




P

10

15

200

25

30 .

- WO 01/15150 PCT/EPOOA7513

5
- - Fig. 5 is a sectional view taken on the lines V-V in Figs. 2 and 3.

- The scanning device in accordance with the invention, as diagramatically
shown in Fig. 1, is an opﬁ_cal scanning device which is manufactured in accordance with a
method according to the invention and can be suitably used to scan an optically scannable
disc-shaped information camer 1, such as-a CD or a DVD. The information carrier 1
comprises a disc-shaped support 3 and a u'ansparent_proteeﬁve layer 5. A side of the carrier 3

. adjoining the protective layer 5 forms an information layer 7 of the information carrier 1 on
which a spiral-shaped information track is present. The scanning device comprises a support

9 for the information carrier 1, which can be rotated about an axis of rotation 11 and can be
driven by an electric motor 13. The scanning device further includes an optical scanning unit

- 15 for scanning the information track of the information carrier 1 by means of a laser beam

17. The scanning unit 15 can be displaced, by means of a displacement device 19 of the

: scanmng device, with respect to the support 9 and the information carrier 1 in two opposite
-+ directions X and X, which are directed subst_annally perpendicularly to the axis of rotation -

11. For this purpose, the scanning unit 15 is attached to a slide 21 of the displacement device

- 19, whlch is fm‘ther prowded with a sl:ralght gulde 23, whlch extends parallel to the X-
. dlmctlon over which gmde the slide 21 is dlsplaceably guided, and with an electric motor 25
by means of which the slide 21 can be displaced over the guide 23. In operation, an electric
.. control unit of the scannig device, which is not shown in the Figure, controls the'motors 13
“and 25 so as to cause the information carrier 1 to rotate about the axis of rotation and,

simultaneously, the scaﬁning unit 15 to be displaced in a direction parallel to the X-direction,
in such a manner that the spiral-shaped information track present on (he information carrier 1

 is scanned by the laser beam 17 of the scanning unit 15. During scanning, information
B present on the information track can be read by the scanning unit 15 or information can be
written on the information track by the scanning unit 15. .

The scanning unit shown in Fig. 1 can suitably be used to scan information
carriers having a relatively high information density, such as a DVD. In order to be able to
correctly scan such information carriers, an angular deviation between a laser beam path 27,
along which the laser beam 17 is directed towards the information carrier 1, and a normal to
the information layer 7 of the information carrier 1, should lie within relatively small limiting
values. Such an angular deviation develops during the manufacture of the scanning device as
a result of manufacturing tolerances. To correct said angular deviation in the course of the
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manufacturing process, in accordance with the method accordmg to the invention, the
displacement device 19 wnix the scanning unit 15 are attached 1o a first frame 29, while the
motor 13 with the support 9 are attached to a second frame 31. The frames 29 and 31 are only
diagrammatically shown in Fig. 1,"and are shown in more detail in, respectively, Figs. 2 and
3. The frames 29 and 31 are both plate-shaped, are arranged at a short distance from each
other, and extend both at least substantially perpendicularly to the axis of rotation 11. Fig. 2
shows the first frame 29, viewed from a direction A shown in Fig. 1, the second frame 31
being diagrammatically shown by means of dot and dash lines. In Fig. 2, also the slide 21 and
the straight guide 23 of the displacement device 19 are diagrammatically shown by means of
dot and dash lines. Fig. 3 shows the second frame 31, viewed from a direction B shown in -
Fig. 1, but Fig. 3 does not show the first frame 29,' while it diagrammatically shows the motor
13 by means of a dot and dash line. The first frame 29 is attached to a housing of the

' scanning device, which housing is not shown in the Figures, while the second frame 31 is

attached to the first frame 29 by means of a first adjusting device 33, a second adjusting
device 35, a third adjusting device 37 and a pretensioning means 39, which are provided

- around the motor 13 during the manufacture of the scanning device and will be described in
~ greater detail hereinafier. The pretensioning means 39 is shown in Figs. 2 and 3 by means of

interrupted lines, and is shown in detail in Fig. 4. Fig.'5 shows a sectional view of the second -

* adjusting device 35. The first adjusting device 33 and the third adjusting device 37 are

substantially identical to the second adjusting device 35.

The first, the second and the third adjusting device 33, 35 and 37 comprise,
respectively, a first, a second and a third cylindrical guide sleeve 41, 43, 45 which are
arranged on the first frame 29 and are each provided with a screw hole 47 extending
substantially parallel to the axis of rotation 11. The first, second and third adjusting device
33, 35 and 37 further comprise, respectively, a first, second and third cylindrical supporting
element 49, 51, 53 which are provided on the second frame 31 and each comprise a guide
channel 55 extending substantially parallel to the axis of rotation 11. The guide sleeves 41,
43, 45 and the supporting elements 49, 51, 53 are provided in, respectively, the first frame 29
and the second frame 31 by means of, for e'xamp:le, a deep-drawing process. As shown in Fig.
5, the supporting elements 49, 51, 53 of the second frame 31 are provided around the guide
sleeves 41, 43, 45 of the first frame 29 during the assembly of the scanning device, the
above-mentioned pretensioning means 39 being provided between the first frame 29 and the
second frame 31. As shown in Figs. 2, 3 and 4, the pretensioning means 39 comprises a
mechanical spring with a base part 57 in the form of a ring segment which is placed on the
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second frame 31 between the second adjusting device 35 and the motor 13 and is attached,
preferably, to the second frame 31, and two paus of elastlcally deformable strips 59, 61 and

. 63, 65 which are attached, near both ends of the base part 57 to the base part 57 and are bent
. about bendmg lines 67 w1th respect to said base part 57. As. shown in Figs. 2 and 3, the pair
- of strips 59, 61 is situated, after both frames 29, 31 have been assembled, between the first
 adjusting device 33 and the second adjustmg devrce 35, whrle the pair of strips 63, 65 is
- srtuated between the second adjusting device 35 and the thxrd adjusting device 37. The
, adjustmg devices 33, 35, 37 further each compnse  SCTewW. 69 with a head 71, with which the
~ second frame 31 is _attached, aﬁer the provision o_f the pretensronxng means 39 between the
.- two frames 29, 31, to the ﬁrst _frnme 29. For the sa_k_e o_f sirnp_licity, Fig. 5 only shows the
~ screw 69 of the second_ adjustmg device 35. The screws 69 are provided in the guide channels
55 0fthe supporting elements 49, 51, 53 and screwed into the screw holes 47 of the guide
. sleeves 41 43 45. As shown in Fig. 5, the screws 69 are screwed in so far that the second -
- frame 31 remams at some dtstance ﬁ'om the ﬁrst frame 29 As aresult thereof, as shown in

Fig. 5 with respect to the strips 61 and 63, the strips 59, 61 63, 65 engage the first frame 29 -

lnder pretension, s0 that, v1a the three supporting sleeves 49 51, 53, the second frame 31 rest - -

sagainst the heads 71 of the Screws 69 under the mﬂuence of a pretensioning force supplied

20

30

. by the pretensioning means, 39 and so. that, vrewed in a direction parallel to the axis of
. rotatron ll a distance is. mamtamed between the two ﬁ'ames 29,31 at the location of the -
.. three adjustmg devices 33, 35 37 under the influence of said pretensioning force.

The ad_]ustmg dev1ces 33, 35 37 each. form an ad_)ustment position for the

e mutual onentanon of the two frames 29, 31 since the dlstance between the two frames 29, 31
. atthe loca’non of the adJustlng devices 33 35,37 can be adjusted by rotating the screws 69.

After the two frames 29, 31 have been assembled, the mutual orientation of the two frames
29, 31is ad_]usted by means of the adjustmg devices 33, 35, 37 in such a manner that the
_above-mentxoned angular dewahon between the laser beam path 27 and the normal to the
information layer 7 of the mformatlon carrier 1 is corrected In the example shown in the

~ Figures, the first _adjustmg device 3_3_ and the third ad]ustlng d_evrce 37 are arranged, ona Y-
-axis, 50 as to be diametrically opposed, with respect to the axis of rotation 11, which Y-axis,

intersects the axis of rotation 11 at right angles and extends perpendxcularly to the X- .
dlrectlon, while the second adjustmg device 35 is arranged on a X-axis, which intersects the

_ axis of rotation 11 and the Y-axls at nght angles and extends parallel to the X-direction. By

rotating the screws 69 of the ﬁr_st adjustlng device 33 and the third adjusting device 37
through equal angles, but in opposite directions, the second frame 31 is tilted about the X-
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axis with respect to the first frame 29. By rotating the screw 69 of the second adjusting
device 35, the second fréié 31 is tilted about the Y-axis with fespect to the first frame 29,
Said angular deviation can be corrected by suitably tilting the second frame 31 about the X-
axis as well as the Y-axis, the angular deviation being measured with respect to a reference

- information carrier. In addition, an average distance which, viewed in a direction parallel to

the axis of rotation 11, is present between the two frames 29, 31 can be adjusted by rotating
the screws of the adjusting devices 33, 35, 37 through equal angles and in the same
directions. During adjusting the mutual orientation of the two frames 29, 31, said two frames
29, 31 are guided with respect to each other by means of the guide sleeves 41, 43, 45 of the
first frame 29 and the supporting elements 49, 51, 53 of the second frame 31. As a result, the
guide sleeves 41, 43, 45 perfoﬁn two functions, namely guiding the two frames 29, 31 with
respect to each other and carrying the screw holes 47. The supporting elements 49, 51, 53
also perform two functions, namely guiding the two frames 29, 31 with respect to each other
and making the second frame 31 bear against the heads 71 of the screws 69. In this manner, a

- very simple and practical construction of the scanning device is obtained. To preclude

deformations of the guide sleeves 41, 43, 45, the supporting elements 49, 51, 53 and the
screws 69 during mutually tilting the two frames 29, 31, some clearance is provided between

‘the guide sleeves 41,43, 45 and the supporting elements 49; 51,'53. In the example shown,

almost no clearance is provided between the first guide sleeve 41 and the first supporting
element 49, viewed in a direction parallel to the X-axis, and, viewed in a direction parallel to

- the Y-axis, some clearance is provided, with the first supporting element 49 being slightly

oval in shape. Viewed in a direction parallel to the X-axis as well as parallel to the Y-axis,
some clearance is provided between the second guide sleeve 43 and the second supporting

element 51, while there is almost no clearance between the third guide sleeve 45 and the third

supporting element 53. It is to be noted, however, that the clearance between the guide
sleeves 41, 43, 45 and the supporting elements 49, 51, 53 can also be embodied in a different
manner. '

According to the method in accordance with the invention, the mutual
orientation of the two frames 29, 31 which has been adjusted as described above is secured
by curing an adhesive which, during the assembly of both frames 29, 31, is provided in
uncured form between the two frames 29, 31 close to the adjusting devices 33, 35, 37. In the
example shown, a quantity of adhesive is provided in the interspaces Py, P>, P; and P4 shown
in Fig. 3, which are each present between one of the adjusting devices 33, 35, 37 and the
pretensioning means 39. The adhesive may alternatively be provided at other locations
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" between the two frames 29, 31. Preferably, use is made of an adhesive havmg a relatively

long curing time, or an adhesive which can be cured in a controlled manner using, for

example, UV-light. This enables the adhesive to be maintained in its uncured form during the
- assembly operation and during adjusting the mutual orienta_._tion of the frames 29, 31, so that

the mutual orientation of the frames 29, 31 can be adjusted while deforming the adhesive.
The mutual orientation thus adjusted is subsequently 'securgle by curing the adhesive. In Fig.

.5, the adhesive in the interspaces P; and P; is shown in cured fonn and is indicated by means

of reference numerals 73 and .75, respectively. As shown, the adhesive is provided between
the two frames 29, 31 in such a manner that the adhesive is in contact with the first frame 29
as well as the second frame 31 over a substantial part of their surface area. As shown in Fig. |

. 5 for the strips 61 and 63, a receiving spac_é 77 is present betWeen the second frame 31 and
- each of the strips 59, 61, 63, 65 of the pretensioning means 39, which receiving space 77 can
- beused to.-efﬁcienﬂy receive excess adhesive which is forced out of the interspaces P; and

P», P; and P, during adjusting the mutual orientation of the two frames 29, 31.
By providing the adhesive between the two frames 29, 31 and subsequently

- .curing it, a very stablﬁ,.constrainﬁd.sccming of the adjusted mutual orientation of the two - .

.20
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.- frames 29, 31 is obtained. It is thus precluded that the two frames 29, 31 can be moved

- relatiyely to each other counter to the pretensioning force of the pretensioning means 39

- -during operation of the scanning device. Such displacements ;;could be caused by imbalance
-+forces which, particularly at relaﬁvely high rotational speeds of the support 9, are.caused by .
-..imbalance in the infonnation carrier 1 or the support 9, which displacements are undesirable

because they lead to deviations from the adjusted orientation of the laser beam path 27 with
respect to the information carrier 1. Such relatively high rotational speeds occur, in particular,
during scanning, fof example, a CD-ROM or DVD-ROM. By means of the adhesive, a very
simple and practical way of securing is obtained. Securing by means of the adhesive requires
relatively little time and effort, in particular, in an embodiment of a method in accordance
with the invention, whefein an amount of adhesive is also provided in the screw holes 47 of
the adjusting devices 33, 35, 37, thereby securing the screws 69 against rotation in the screw
holes 47, after adjusting the mutual orientation of the two frames 29, 31, by curing the

- adhesive provided in the screw holes 47. Preferably, a similar type of adhesive is used

between the two frames 29, 31 and in the screw holes 47, - so that the provision of the
adhesive between the two frames 29, 31, in addition to introducing the adhesive into the
screw holes 47, requires a relatively small number of additional operations.
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By means of the above-descnbed scanning deVIcc, which is manufactured in
accordance with a mcthod accotdmg to the mventlon, mformanon can be read from the
information layer 7 or information can be written on the information layer 7 during scanning
the information carrier 1. It is to be noted that in accordance with a method according to the
invention, it is also possible to manufacture scanning devices with which information can
only be read from the information layer 7 or information can only be written on the
information layer 7. _

It is to be noted ﬁn'ther that a scanning device in accordance with a method
according to the invention can be provided with a type of adjusting device or a type of
pretensioning means other than the above-described adjusting devices 33, 35, 37 and
pretensioning means 39. For example, the pretensioning means may be a magnetic
pretensioning means. The adjusting device may comprise, for example, a first and a second
mechanical stop whose interspace can be adjusted and against which, respectively, the first
frame and the second frame rest under the influence of the pretensioning force of the
pretensioning means. _

It is finally to be noted that a scanning device in accordance with a method
according to the invention a scanning device can be provided in more or fewer than three
adjustment positions, for example a single adjustment position or two adjustment positions,
with an adjusting device. Depéndent upon a desired freedom of adjustment, the use of a
single adjustment position enables both frames to be for example mutually tiltable about a
single tilt axis, and when use is made of two adjustment positions they are mutually tiltable,
for example, about two mutually perpendiculcr tilt axes.
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info'rmat’ion carrier, a motor for rotating the support aboutan axis of rotation, a scanning unit
for scanmng the mformatlon carrier, and a displacement dev1ce for displacing the scanning
unit relatively to the mformatlon carrier, accordmg to which method the motor and the

~ displacement device are each provxded on a separate frame, and the scanning device is

provided with a pretensmnmg means and an adjustmg dev1ce, both frames bemg maintained
at a mutual distance in at least one adjustment position, wewed in a direction parallel to the

axis of rotation, under the influence of a pretensxomng force of the pretensmnmg means, and

" said distance being adJusted by means of the adjustmg dev1ce characterized in that an

amount of an adhesive is provxded between the two frames at a location near the adjusting
device, the adjusted dlstance between the two ﬂ'ames bemg secured by curmg ‘the adh&slve

: 'prowdedbetweenthe two ﬁames |

' 2.' “* 7~ Amethodas clalmed in clanm 1 charactenzed in that the amount of adheswe

is prov1ded inan mterspace between the adJustmg device and the pretens:onmg means.

3. Amethodas claimed in clalm 1, characterized in that said distance is adjusted
by rotating a screw of the adjusting device, which screw is screwed into a screw hole ofa
first one of the two framqs, which screw hole extends substantially parallel to the axis of
rotation, and which screw is provided witha héad against which a second one of the two
frames rests under the inﬂuence of the pretensioning force, a further amount of adhesive
being provided in the screw hole, and the screw being secufed, after adjusting said distance,
in the screw hole by curing the adhesive provided in the sctew hole.

4. A scanning device manufactured in accordance with a method as claimed in
claim 3, characterized in that the scanning device is provided with an adjusting device in
three adjustment positions, a first one and a third one of the adjusting devices being arranged,
on a Y-axis, so as to be diametrically opposed, with respect to the axis of rotation, said Y-

axis extending perpendicularly to the axis of rotation, and a second one of the adjusting
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devices being arranged on a X-axis extending perpendicularly to the axis of rotation and the
Y-axis, while the first, thé'sééond and the third adjusting devicé are provided with,
respectively, a first, a second and a third cylindrical guiding sleeve, which are provided on
the first frame and each comprise the screw hole of the relevant adjusting device, and with,
respectively, a first, a second and a third cylindrical supporting element, which are provided
on the second frame and are guided around, respectively, the first, the second and the third
guiding sleeve, the second frame resting against the heads of the screws of the three adjusting

devices through the help of the three supporting elements and under the influence of the
pretensioning force.

.




