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Method of manufacturing a scanning d~ce with adjustable frames. 

The inventjon re~ to a method of manufacturing a sc8nning device 

comprising a support for an information carriQ", a :m()tor for rotating the support about an axis 

of rotation, a scanning unit for scanning the info~ation carrier, and a displacement device 

for displacing the scanning unit relatively to the infor:mation caaier, according to which 

5 method the motor and the displacement device are each provided on a separate frame, and the 

scanning device is provided with a pretensioning means and an adjusting device, both frames 

being maintained at a mutual distance in atleast one adjustment position, viewed in a 

direction parallel to the mas of rotation, under .the influence of a pretensioning force of the 

10 

15 

pretensioning means, and said distance being adjusted by means of the adjusting device. 

The invention. also ~lates to a ~g device manufactured in accordance 

with a method according ·tx, the ~~ti.on: · 

A method of the fype.mentioned in ihe opening paragraph is. generally known 
. . .. 

and cuStommy, and is use~ for exai.nple, in the ~ufacture of an optical scanning device . . ~. . . 

comprising an optical. scanning unit for scanning an optically scannable information carrier, 

such as a CD or DVD, by means of a laser bemn. Particularly in the case of optical scanning 

devices for scanning information carriers with a high information density, an angular 

deviation between a laser beam pa$ of the scanning unit and a nomlal to an information 

20 surface of the. information carrier should lie within relatively small limiting values. Su~h 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 · 

1.. manufacturing process, i.~. after .the .assembly of the scanning device, said scanning device is 

provided, in accordance With the known method,with an adjuStmg device in.three adjustment 

25 positions, said thre~ adjustment positions being IJlutually triangularly arranged around the 

motor and the axis of rotation, viewed iI>. a ptime extending transversely to the axis of 

rotation. Each of said three adjusting devices comprises .a screw which is screwed into a . 

screw hole extending substantially parallel to the axis'of rotation~ which screw hole is 
. ' . . 

provided in the frame on which the motor with the support is provided. The screw is provided 
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with a head which, under the influence of the pretensioningforo,e exerted by the 

pretensioning means, s#hs the frame on which the disp~ent 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 

S 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 

10 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 

15 

20 

25 

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 caniers, such as a CD-ROM 

or a DVD-ROM, are rota1ed about the.axis of rotation at a relatively high speed. As a result 

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 

30 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 at a 

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 



I ... 
! 
! 

WOOl/15150 PCT/EP00/07513 

3 

uncured form between the two ~s d~ the mutual assembly of.the frames. Preferably, 

use is made of an adhesive which~ a relatjvely long curing time or which can be cured in a 

controlled manner using, for example, UV-light,.so that the uncured state of the adhesive is 

maintained during the as$elllbly ~ adj~of the orien~on of the frames with respect 

S to each otl,ua'. By virtue thereof: the mutual ori~tion of the frames can be adjusted, after 

assembly, by means of the adjusting device in a relatively simple and accurate manner 

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

frames. The adjusted mutual orientation of the frames is subsequently secured by curing the 

adhesive, resulting in a so-called constrained securing. It has been found that the mutual 

10 orientation of the frames is thus very stably seclll"Cd, so that the above-mentioned mutual 

displacements of the two frames under the influence of imbalance :forces are substantially 

completely precluded. By using the above-men,tioned 8dhesive, said securing is thus obtained 

in a very simple, practical· and efficient manner. 

A particular embodiinent of a method in accordance with the invention is 

1 S 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. ~justed mutual orientation of both frames is secured in a very stable manner . If the 
. . 

~ioning ~~comprises a mechani~ spring, a receiving space is formed betWeen the 

m~cal spring and both frames, wherein excess adhesive is efficiently received during 

20 .. adj~ the m,utual 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 rotation, and which screw is provided with a head 

25 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 same type of adhesive is used as in the screw hole of the 

30 adjusting device. The adjusted mutual orientation of the two frames can thus be secured in a 

very simple manner because the prpvision of a quantity of adhesive between the two frames 

in addition to the provision of a quantity of ~dhesive of the same type in the screw hole 

requires relatively little time and effort. 
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A scanning device in accordance with the invention, which is manufactured in 

accordance with a methdtf~cording to the invention, is ~ 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-axi5> so as to be diametrically 

S 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 

10 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 f!ame 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 

15 sleeves and the cylindrical supporting elements each have two functions, namely :guiding the 

·first frame wi1h respect to the second friune 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 devicejs obtained. Both frames can be mutually 

20 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. 

25 

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 

30 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 
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. 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 

S shown in Fig. 1, is an optical scanning device which is manufactured in accordance with a 

method according to the invention and can be sllitably used .to scan an optically scannable 

disc-shaped information carrier l, such as a CD or a DVD .. The information carrier 1 

comprises a disc-shaped support 3 and a transparent protective layer 5. A side of the carrier 3 

adjoining the protective layer S forms an information layer 7 of the information carrier 1 on 

10 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 

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

17. The scanning unit 1 S can be displaced, by means of a displacement device 19 of the 

. · 1 S . scanning device, with respect to the support ~ and the information carrier 1 in two opposite 

' direCtions x and~, which are directed substantiaily perpendicularly to the axis of rotation 

11. Ji'91" this purpose, the scanning UDit 15 is attached to a slide 21 of the displacement device 

· 19, .which·is further provided with a straight guide 23, which extends parallel to the X-. .. . . ,· : · .. · . . . 

. . direction, over which guide the slide 21 is displaceably guided, and with an electric motor 25 

20 · ·by i,tieans of which the slide 21 can be displaced over the guide 23. In operation, an electric . · 

control unit of the RCSDDfog 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 scanning 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 the information carrier 1 

25 · is scanned by the laser beam 17 of the scanning unit 15. During scanning, information 

· · present on the infonnation track can be read by the scanning unit 1 S or information can be 

written on the information track by the scanning unit 15. · 

The scanning unit shown in Fig. l..can suitably be used to scan information 

cmiers having a relatively. high information density, such as a DVD. In order to be able to 

30 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 nonnal to 

the information layer 7 of the information carrier 1, should lie within relatively small limiting 

values. Such an angular deviation develops dming the manufacture of the scanning device as 

a result of manufacturing tolerances. To cOlTCCt said angular deviation in the course of the 
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manufaCturlng process, in accordance with the method acco~g to the invention, the 

displacement device t 9 .wii the scanning unit 15 are attach~!~ 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. ],·and are shown in more detail in, respectively, Figs. 2 and 

S 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 

1 O 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 di~cally shows the motor· 

13 by means of a dot and dash line. The first frame 29 is attached to a housiilg 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 

15 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 hereinafter. The pretensioning means 39 is shown in Figs. 2 and 3 by means of · 

intemlpted 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 ihird adj\Jsting device 37 are 

20 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 

25 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 example, a deep-drawing process. As shown in Fig. 

30 S, 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 ftame 31. between the second adjusting device 35. ~d the motor 13 and is attached, 
. . . . . . . . 

preferably, to the second frame 31, and two pairs of elasticfllly deformable strips 59, 61 and 

63, 65 which ar~ attached, near both ends of the base part S7, to the base part 57 and are bent 

about bending lines ~7 with.respect to said b8$e part 57. As shown in Figs. 2 and 3, the pair 

5 of strips 59, 61 is situated, after. both frames. 29, 31 have lx;en assembled, between the first 

. adjusting device 33 and the second adjusting device 35, while.the pair of strips 63, 65 is 

.. situated between the se(:ond adjusting device 35 and the thild adjusting device 37. The 
. . .. ' . .. ' . ·.. . 

. . adjusting devices 33, 35, 37 further each comprise a screw 69 with a head 71, with which the 

. . ·. . . . . ' .. : . . ~ ' ' . . 

second frame 31 is attached, after the provision of.the pnrtensioning means 39 ~etween the 

10 . two.frames 29, 31,,tothe i:il'St frame29. For the sidce of simplicity, Fig. 5 only shows the 

screw 69 of the ~ondadjusting device 35. 'Uie screws 69 are pro~ded in the guide channels 

55 of the supporting el~ents 49, 51, 53 and screwed into ~e. ~rew holes 47 of the guide 

sleeves 41, 43, 45. As slJ.own µi Fig. 5, the screws 69 are .~wed .in so .far that the second · 

frame 31 remajns at some <Ustance from the first frame 29. As a resultthereo~ as shown in 
. . ~ . . . . .· . . . : . ; ' . ' .· . . . . . . 

Fig. 5 with respectto the strips 61 and 63, the strips 59, 61, 63, 65 engage the first frame 29 
' .• ·'. . .. : . 15 

. wider pretension, so ,that, .yia the ~e su.pporting sleev~ 49, S 1, 53, the second frame 31 rest · 
. ·' ~ : . ' : . ' . . . . . . . . . . . . . .. . . . . . . 

sa8~p~t the heads. 71 of.~e. sc-zews 6~ ~r th~ iJ:tll;uence of a pretensioning force supplied 

: .... ':: · .. !>Y ~~ pr,etensioning means. 39, ~d so.~ viewe4. in a direction parallel to the axis of 
. .. -~. . . . . . . . . .. . ·. . . . . . . ' .. ' . . . . 

ro~tion 11, a distance i$. ma,in~d bet\yeen .the two fr81Jles 29, 31 at the location of the 
' . : . . .· . . ·•, .... .· ,· ,. . ... ·· .· ··. ,•• .:. . . .. 

. 20 . . .,three adjusting devices 33, 35, 37 under the influepce .of.~4 pi;etensioning force. 
•: . . . ··. . . . . . . ·.. . . 

. .. ·. . The a4justing devices 33,.35, ~7 eachform an adjustment position for the 

mutual orientation of the.two frames 29,.31 since the distance between the two frames 29, 31 

at the location of the adjustjng devj,ces 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 

25 29, 31 is adjusted by means of the adjusting devices 33, 35, 37 in such a manner that the 
. . ' . . 

above-mentioned angular deviation between the laser beam path 27 and the normal to the 

information layer 7 of the infonnation carrier 1 is corrected. In the example shown in the 

Figures, the first adjusting device 33 and the third 8(fjustin~ device 37 are arranged, on a Y­

ax.is, so as to be diametrically opposed, with respect to the axis of rotation 11, which Y-axis, 

30 intersects the axis of rotation 11 at right angles and extends perpendicularly to the X- . 

direction, while the second adjusting devic~ 35 is arranged oµ a X-axis, which intersects the 

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

rotating the screws 69 of the first adjusting device 33 and the third adjusting device 37 

through equal angles, but in opposite directions, the seco~ 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 frlil~· 31 is tilted about the Y-axis wilii:~spect 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 

5 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 tbrough 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 

10 first frame 29 and the supporting elements 49, 51, 53 of the second frame 31. As a result, the 

guide sleeves 41, 43, 45 perform 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 

15 very simple and practical constmction of the scanning device is obtained. To preclude 

defonnations of the guide sleeves 41, 43, 45~ the supporting elements 49, Sl, 53andthe 

screws 69 during mutually tilting the two frames29, 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 

20 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 

25 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 

30 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 Pi, P2, P3 and P 4 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 



j· ·.·· 
.~; 
I·· 
l 

WOOl/15150 PCT/EP00/0'7513 

9 

between the two :frames·29, 31. P~ly, useis made of an adhesive having a relatively 

long curing time, or ~.adhesive which can be cured in a oontrolled manner using, for 

• example, UV-light. This enables the adhesive to be maintain~ in its uncured form during the 

assembly operation and during adjusting the mutual orientation of the frames 29, 31, so that 

5 . the mutual orientation of the frames 29, 31 ca,n be adjusted while deforming the adhesive. 

The mutual orientation thµs .adjusted is subsequently secure<J by curing the adhesive. In Fig. 

5, the adhesive in the interspaces P2 and P3 is shown in cured form 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~ the adhesive is in contact with the first frame 29 

10 as well as the second frame 31 · o~ a substantial part of their .surface area. As shown in Fig. 

5 for the strips 61 and63, a receiving space 77 is present between ~e second frame 31 and 

·· each of the strips 59, 61, 63, 65 ·of the pretensioning me~ 39, which receiving space 77 can 

. · be used to efficiently receive excess adhesive which is forced out of the interspaces P1 and 

P2, P3 and P4.during adjusting the mutual orientation. of the two frames 29, 31. 

15 . By providing .the adhesive between .Jhe two ~es 29, 31 and subsequently 

... ,curing it, a very stabli: •. ~~uring of the adjµsted.mutual orientation.of the two 

~~ 29~ 31 is ob~ed~It is thus preclud~ thattbe .two frames 29, 31 can be moved 

rel~~yely ,to each other counter to ,the pretensioning force of the pretensioning means 39 

during operati()n of tQe scanning device. Such displacem.ents:eould be caused by imbalance 

.• 20 . · .forces which, parti~ly at relatively high rotational speeds of the support 9, are. caused by .. 

, , .imbalance in the information carrier 1 or the .support 9, which. displacements are Undesirable 

because they .lead to deviations froni the adjusted orientation of the laser beam path 27 with 

respect to the info~on carrier I. Such relatively high rotational speeds occur, in particular, 

during scanning, for example, a CD-ROM or DVD-ROM .. By means of the adhesive, a very 

25 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, wherein an amount of adhesive is also provided in the screw holes 47 of 

the adjusting devices 33,35, 37, thereby securing the scr~ 69 against rotation in the screw 

holes 47, after adjusting.the mutual orientation of the two frames 29, 31, by curing the 

30 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-described scanning device, which is manufactured in 
. .-:>~; ;-h!· =~·.· ' "j:':i: :.~. 

accordance with a method'iCcording to the invention, inforiiiati.on 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 

5 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 

infonnation layer 7. 

It is to be noted further 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 

10 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 

1 S 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. Dependent upon a desired freedom of adjustment, the use of a 

20 single adjustment position enables both frames to be for example mutually tiltable about a 

single tilt axis, and when use is made of two ~justment positions they are mutually tiltable, 

for example, about two mutually perpendicular tilt axes. 
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CLAIMS: 

I IPl~/111~ 111~:9/I 111111 
M S * 

1. A method of manufacturing a scanning deVi~e compnsing a 8upport for an 

information carrier, a motor for rotating the slipj>ort about:~ ~ of rotation,· a scanning unit 

for sc~ the informa~on carrier, and a displacement d~C::C for ciisptaeing the scanning 

unit relatively to' the· information carrier~ according to which 'method the motor and the 

s . displacement device are each provided on a separate frame, and the.scanning device.is 

provided with a preterisioillng means and an adjusting dev1Ce, both frames being maintained 

at a mutual diStance in at least one adjlisunent position, vi~ed .in a "direction parallel to the 

mus of rotation, under the' iriflueilce of a pretensionfug foree of the pretensiomng means, and 

, said diStance being adjtisted by means ofthe adjusting device, chanlcterized in that an 

amount of an adhesive is provided between the two frames at a location near the· adjusting 

device,· the adjusted distance between the two frames being seCllfCd by curing the adhesive 

· · provided between the two frames.· 

2. . . A method as 'clabned in ~tabn.··1~· ~in that the amount of adhesive 

· .· is provided in an interspaee between the adjuStlng d.eVice ~d the pretensioning means. 

3. A method as claimed in cl.aiin: t, chwrerized 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 

20 rotation, 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. 

25 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, thd;s~bond and the third adjusting devl~ 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, 

S 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. 
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