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Loading mechanism an information disc into/from an information-

technology apparatus.

The invention relates to a loading mechanism for loading and unloading
an information disc into/from an information-technology apparatus, a first guide and a second
guide each having a groove being provided for the disc edge, the second guide comprising a
rotationally drivable transport wheel which rolls the information disc into and out of the
apparatus for the purpose of loading and unloading.

Such a loading mechanism is known from US-PS 5,163,040. In this
known loading mechanism the information disc is guided at one side by a rigid curved and
grooved first guide member as a first guide and at the other side it is guided by a grooved
transport wheel as a second guide. To introduce the information disc into the apparatus it is
manually inserted into the loading slot of the apparatus and brought into engagement with the
grooves of the first guide and the transport wheel. The transport wheel is motor driven
during the loading process and the information disc is rolled into the apparatus between the
transport wheel and the first guide along a curved loading path in the apparatus. The grooves
of the first guide and the transport wheel are each V-shaped.

However, a construction of this kind has several disadvantages. Owing to
the use of the curved first guide, the information disc can only be introduced into the
apparatus only along a curved loading path via the first guide, insertion along a straight path,
however, being impossible. As compared with straight-line insertion of the information d1$c
this requires a larger width of the loading mechanism and hence of the apparatus.

Particularly for automotive uses this is a considerable drawback, because the room available
for mounting of the apparatus is then limited.

The information discs normally have a central positioning hole. In order
to avoid damage to the disc surface, it is advantageous if a user touches the information disc
only touched at the edge of the positioning hole and at the periphery of the information disc.

| In the known arrangement the center of the information disc must be
inserted by hand up to at least the location of the center of the transpoi't wheel into the
position referred to below as the intermediate position, before the loading mechanism _
proceeds to automatic insertion of thé"‘information disc. In this intermediate position the
positioning hole is no longer situated outside the housing front and the user cannot hold the
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plane, the groove of the first and the groove of the second guide each have an inner surface

extending substantially perpendicularly to the loading plane, and the respective inner groove

height has been selected to be smaller than the thickness of the information disc, in such

manner that during the loading process the outer edge 2d of the information disc is not in
15 contact with the inner surfaces of the grooves.

The movability of the first guide and the second guide allows these guides
to move in accordance with the outline of the information disc and thus guide the disc edge
of the information disc in a flexible manner. This enables the information disc to be loaded
along substantially arbitrarily definable loading paths. Information discs not having a circular

20 disc edge (for example having oval or other disc edges) can also be rolled iﬁm the apparatus
by'means of such a loading mechanism. A variety of constructions are conceivable in order
to obtain the movability of the first guide and the second guide. For example, the first guide
and the second guide can be guided in guide slots and can be urged against the disc edge of
the information disc in these guide slots by spring force or by means of actuators. Moreover,

25 the first guide and the second guide can be arranged on pivotal arms which are supported at

" one end. ' | |

'The grooves of the first and the second guide are substantially U-shaped,
at least one limb being inclined relative to the loading plane and consequently has at least one
inclined pressure face for the information disc. The loading plane is defined as the plane in

30 which the information disc is rolled into the apparatus by means of the first and the second
guide. During the loading process the first and the secohd guide are pressed against the edge
of the information disc. The force exerted on the surface of the information disc ny means of
the inclined pressure faces is then directed perpendicularly to the loading plane. The inner
groove height, i.e. the height of the groove at the inner circumferential surface of the
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In comparison with'a V-shaped groove such a substantially U-shaped
groove has the advantage that the angle of inclination of the pressure faces can be

10 substantially smaller. This yields the advantage that the force applied to the surface of the
information disc at the location of the pressure faces in a direction perpendicular to the
loading plane is raised considerably. Moreover, the U-shaped groove can have a substantially
smaller depth in the direction of the loading plane for the same thickness of the information
disc.

15 A further advantageous embodiment of the invention is characterized in
that the groove of the first guide and the groove of the second guide each have a pressure
face which is inclined relative to the loading plane at the upper side and at the lower side of
the groove.

With a groove of this shape it is possible to exert a force directed

20 perpendiculérly to the loading plane on the surface of the information disc both from the top
by means of pressure face at the upper side and from beneath by means of the pressure face
at the lower side. |

) A further advantageous embodiment of the invention is characterized in
that the information disc is clamped in the grooves of the first guide and the second guide.

25 _ The loading mechanism in accordance with the invention enables such a .
clamping action to be realized in a satisfactory manner owing to the substantially U-shaped
groove. Since a very small angle of inclination can be chosen for the pressure faces the force
which can be applied to the surface of the information disc at the location of the pressure
faces in a direction perpendicular to the loading plane is very large and an effective clamping

30 action can be obtained. . '

In a further advantageous embodiment of the invention in an eject position
‘the information disc is clamped in the grooves of the first guide and the second guide in such
a manner that a user should exert a2 minimum force of 0.7 N to pull said information disc out

of the grooves by hand.
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In the eject position the first gmde and the second guide press agamst the

surface of the information disc with their pressure faces and hold the disc firmly, thus
preventing the information disc from inadvertently rolling out 6f the apparatus. To remove
the information disc from the apparatus the user must pull the information disc out of the

5 grooves of the first and the second guide with a minimum force of 0.7 N. Such a2 minimum
force is particularly advantageous when the loading mechanism is used in an information-
technology apparatus in a motor vehicle. Such a minimum force then assures that the |
information disc neither comes out of the apparatus in the case of shocks during driving, for
example as a result of a bumpy road.

10 A further advantageous embodiment of the invention is characterized in
that the first guide comprises a supporting segment. In an advantageous variant of this
embodiment the angles of inclination of the pressure faces of the first guide lie in a range
between 4° and 8° and the angles of inclination of the pressure faces of the second guide lie
in a range between 3° and 7°. |

15 | Selecting such angles of inclination for the pressure faces has proved to be
very advantageous. If the angle of inclination of the pressure faces is greater than 7° and 8°,
respectively, the normal force which can be exerted on the surface of the information disc at
the location of the pressure faces is very small. If the angle of inclination is selected to be
smaller than 3° and 4°, respectively, the loading mechanism becomes very sensitive to

20 tolerances of the thickness of the information disc for a given radial groove depth.

_ ‘It is advantageous to select the angle of inclination of the pressure faces of
the supportin_g segment to be greater than the angle of inclination of the pressure faces of the
transport wheel because the transport Wheel drives the information disc actively, while the
supﬁorting segment provides passive support. | _

25 A further advantageous embodiment of the invention is characterized in
thé.t the first guide comprises a rotationally drivable transport wheel.

If both the first guide and the second guide comprise a rotationally
drivable transport wheel it is possible to move the information disc into and out of the
apparatus without the information disc itself then being rotated. If the geometrical dimensions

30 of the groove of the transport wheel of the first guide and the groove of the transport wheel
of the second guide are exactly the same, the information disc will be moved into and out of
the apparatus without self-rotation when the transport wheel of the first guide and the
transport wheel of the second guide are rotated in opposite directions with the same speed of

rotation.
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elasticity of the information disc the surface of the information disc partly interengages with

10 the rough pressure faces, thereby establishing a frictional engagement between the surface of

the information disc and the pressure faces. |

~ A further advantageous embodiment of the invention is characterized in
that the basic material of the transport wheel is steel and the steel is covered with a layer of
chromium-carbide at least at the location of the pressure faces. -

15 The basic profile of the transport wheel can, for example, be turned from
a steel. This turned steel transport wheel is provided with a layer of chromium-carbide at the
Jocation of each of the pressure faces. Chromium-carbide has a very high hardness, which in
the case of a suitable composition can reach values of over 800 DPN (diamond pyrémid
hardness number). The modulus of elasticity of chromium-carbide is very large and values of

20 over 300 GPa can be attained. Moreover, chromium-carbide has a very good adhesion to
polycarbonate, of which information discs manufactured in accordance with the Compact
Disc standard are made.

i The high hardness of the chromium-carbide layer leads to a very low wear
of both the chromium-carbide-layer and the surface of the information disc. Owing to the

25 good adhesion between chromium-carbide and polycarbonate very large static friction forces
occur between the surface of the information disc and the chromium-carbide pressure faces,
as a result -of which large traction and holding forces can be applied in the direction of the
loading plane. By means of the large modulus of elasticity of the chromium-carbide layer it
is achieved that the surface of the information disc partly interengages with the rough surface

30 of the chromium-carbide layer, thereby establishing a frictional engagement.

' A further advantageous embodiment of the invention is characterized in
that the basic material of the transport wheel is steel and the steel is covered with a layer of

tungsten-carbon-hydrogen at least at the location of the pressure faces.
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The high hardness of the tungsten-carbon-hydrogen layer leads to a very
10 low wear of both the tungsten-carbon-hydrogen layer and the surface of the information disc.
Owing to the good adhesion between tungsten-carbon-hydrogen and polycarbonate very large

static friction forces occur between the surface of the information disc and the pressure faces

of tungsten-carbon-hydrogen, as a result of which large traction and holding forces can be
applied in the direction of the loadihg plane. By means of the large modulus of elasticity of
15 the .tungsten-carbon-hydrogen' layer it is achieved that the surface of the information disc
- partly intefengages with the rough surface of the tungsten-carbon-hydrogen layer, thereby
establishing -a frictional engagement.

A further advantageous embodiment of the invention is characterized in

that the basic material of the first guide is steel and the steel is covered with a layer of
20 chromium-carbide or tungsten-carbon-hydrogen at least at the location of the pressure faces.

With such a structure the advantageous characteristics of the chromium-
carbide or the tungsten-carbon-hydrogen layer are utilized both for the first guide and for the
second guide.

| In a further advantageous embodiment of the invention the maximum
25 surface roughness R, of the pressure faces lies in a range between 2 pm and 15 pm and the
average arithmetical roughness R, lies in a range between 0.2 ym and 1.5 pm.

If the average arithmetical roughness R, becomes greater than 1.5 um, the
surface roughness is distributed too non-uniformly and the force applied to the surface of the -
information disc by means of the pressure faces is subject to local fluctuations. This can lead

30 to a non-uniform roll-in of the information disc, particularly to stick-slip effects. If the
maximum surface roughness R, of the pressure faces exceeds 15 um, this gives rise to a
substantial wear of the surface of the information disc and the surface coating of the
information disc will be abraded. If the maximum surface roughness R, of the pressure faces

is smaller than 2 um, the static friction between the pressure faces and the surface of the



??Iéfggngght I .e. the height of the groove at the inner circunferenti al

t he _ 3

g_r~oove, has been _sel ected smaller than the thickness of the infornmation
disc. If the | oading nechanismis to be used for |oading or unloadi pp04.1997
i nformatjon d| scs of different thicknesses into/from an

I nf or mat i 9 A .
Hunil t#cﬁﬁec%%@{ﬁh{’%ga@,%ﬂ% RAGH o VARME o wlcmﬁhﬁﬁh%t h%d;t&e

smal l er t

ness information dis

an

achi eved tl’fwinfdrhﬁuoutdésc in the loading plane can become too small.

10

15

20

25

Suitably, the chromium-carbide layer or the tungsten-carbon-hydrogen
layer is deposited by means of a vapor deposition process. Such a vapor deposition process
has the advantage that the chromium-carbide or the tungsten-carbon-hydrogen adapts itself to
the surface structure of the steel. If at the location of the pressure faces the steel has been
given the desired surface roughness, this surface roughness will be maintained upon the
vapor deposition of the chromium-carbide layer or the tungsten-carbon-hydrogen layer. As
vapor deposition process for the chromium-carbide layer a CVD process (Chemical Vapor
Deposition) is particularly suitable and as vapor deposition process for the tungsten-carbon-
hydrogen layer a PVD process (Physical Vapor Deposition) is particularly suitable.

The loading mechanism in accordance with the invention can be used
advantageously used in a deck, in an information-technology apparatus including a deck, or
in a car radio includinga deck.

~ Some embodiments of the invention will be described in more detail
hereinafter, by way of examples, with reference to Figures 1 to 8 of the drawings. In the
drawings:

Fig. 1 shows in a plan view a first embodiment of the loading mechanism
for loading and unloading an information disc into/from an information-technology apparatus,
the loading mechanism comprising a grooved supporting segment as the first guide and a
grooved transport wheel as the second guide for the edges of the information disc and being
in an eject position, in which the information disc is clamped in the grooves and is held in a
stable manner by the guides, enabling it to be removed by hand by a user.

Fig. 2 shows the loading mechanism of Fig. 1 in an intermediate position

in which the user has inserted the information disc up to a point at which the loading

" mechanism automatically proceeds with the loading process of the information disc,

30

Fig. 3 shows the loading mechanism of Fig. 1 in a roll-in position with an
information disc wholly rolled-in in a first loading direction,
Fig. 4 is a sectional view of a transport wheel of the second guide, the
basic material of the transport wheel being steel,
. Fig. 5 is a sectional view of the transport wheel of the second guide, the
basic material of the transport wheel being steel and the steel being covered with a

chromium-carbide layer at the location of the groove,
This Sheet Has Been Replaced
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Fig. 8 shows in a plan view a second embodiment of the loading
mechanism, both the first guide and the second guide comprising a grooved transport wheel

10 and the loading mechanism being in an eject position, in which the information disc is
clamped in the grooves and is held in a stable manner by the guides, enabling it to be
removed by hand by a user.

Fig. 1 shows a first embodiment of a loading mechanism in accordance
with the invention in the eject position. The loading mechanism is accommodated in .a'

15 housing 1. The loading mechanism serves for moving an information disc 2 into the housing
1 along a linear loading path 4 in a first loading direction 5 and for moving out the
information disc 2 along the linear loading path 4 in a direction opposed to the first loading
direction 5. The information disc 2 has a circular edge 2a and has a circular positioning hole
3 with an edge 3a. The housing 1 has a front wall 6a, a rear wall 6b, side walls 6¢ and 64,

20 as well as a bottom plate 6e and a housing cover 6f. A pivotal spindle 8 is mounted on the
bottom plate 6e in the proximity of the side wall 6c, about which spindle a first pivotal arm
7 is pivotable. A spindle 10 is mounted on the bottom plate 6e in the proximity of the side
wall 6d, about which spindle a second pivotal arm 9 is pivotable. The first pivotal arm 7
cames an arm pivot 11 and a supporting segment 12 having a groove 13 as the first guide.

25 The second pivotal arm 9 carries an arm pivot 14. A transport wheel 16 is mounted on the
second pivotal arm 9 so as to be pivotable about a spindle 17. The transport wheel 16 has a
groove 18. A motor 19, whose shaft 19a carries a worm 20, is mounted on the bottom plate
6e of the housing 1. The motor 19 can be driven in two directions. By means of the worm
20 a toothed wheel 21 can be driven, which toothed wheel is rotatably mounted on a spindle

30 21a carried by the bottom plate 6e. The toothed wheel 21 is in mesh with a toothed wheel
22, which is rotatably mounted on the spindle 10 of the second pivotal arm 9. The second
toothed wheel 22 is in mesh with a third toothed wheel 23, which is rotatably mounted on a
spindle 23a on the second pivotai arm 9. The third toothed wheel 23 meshes with a toothed
ring 24 on the transport wheel 16. Thus, the transport wheel 16 can be driven in two
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first loading direction 5. The arm pivot 11 of the first pivotal arm 7 engages the first

coupling-rod groove 27 and the arm pivot 14 of the second pivotal arm 9 engages the second
10 coupling-rod groove 28.
The first pivotal arm 7 is pretensioned in the direction indicated by an
arrow 32 about the pivotal spindle 8 by means of a spring, not shown. The second pivotal
arm 9 is pretensioned in the direction indicated by an arrow 33 about the pivotal spindle 10
by means of a spring, not shown. It is also possible to pretension only one of the two pivotal
15 arms. _
-The rear wall 6b of the housing 1 carries two stops 34 and 35.
The side wall 6¢ of the housing 1 carries an auxiliary guide 36. This
auxiliary guide 36 has a lower supporting surface 36a, which extends in a loading plane 25,
and an upper guide surface 36b, which extends in the loading plane 25. The loading plane is
20 the plane in which the information disc 2 is moved into the apparatus in the first loading
direction 1 and is defined by the coordinate axes X-Y in Fig. 1. The upper guide surface 36b
is longer than the lower supporting surface 36a in the first loading direction 5.
) In the eject position shown in Fig. 1 the user has brought the information
disc 2 by hand into engagement with the groove 13 of the supporting segment 12 and the
25 groove 18 of the transport wheel 16. For this purpose, the user holds the information disc 2
by the edge 2a of the disc 2 and by the edge 3a of the positioning hole 3. The information
disc 2 thus held is moved from the eject position shown in Fig. 1 into the intermediate
position shown in Fig. 2. During this movement from the eject position shown in Fig. 1 into
the intermediate position shown in Fig. 2 the first pivotal arm 7 is pivoted about the spindle
30 8 and the second pivotal arm 9 is pivoted about the spindle 10. The pivoting force required
for this is exercised by the user. The information disc 2 is then laterally guided by the
groove 13 of the supporting segment 12 at one side and by the groove 18 of the transport

wheel 16 at the other side. The user does not touch the surface of the information disc 2.
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faces and hold the disc firmy, thus preventing the information disc from

I nadvertently rolling out of the apparatuf) To renove the informati2in04lil897
fromthe apparatus the user nust pull the infornation disc out of the

%Lgﬁvgs mOL . mfn first angtieintesMediatt gositith of the 16adiig inethBnishi elkoved iDFig. S the
information disc 2 projects from the front 6a of the housing 1 of the loading mechanism over
approximately 2/3 of its diameter. As is shown in Fig. 2, it is possible to mount a control
panel 38 on the front wall 6a of the housing 1. This control panel 38 can be, for example,

5 the control panel of a car radio that incorporates an apparatus for recording and/or
reproducing information on/from the information disc 2. The positioning hole 3 of the
information disc 2 projects from the front side 38a of the control panel 38. Consequently, the
user can also hold the information disc 2 by the edge 3a of the positioning hole 3 and by the
edge 2a of the information disc 2 in this intermediate position.

10 When the user has inserted the information disc 2 by hand into the
housing 1 up to the intermediate position, the motor 19 is energized via a switch, not shown,
and the loading mechanism automatically corhpletes the loading process.

The switch can be, for example, a mechanical switch or an optical switch
(light barrier). It is also possible to start the motor already at an earlier instant. |

15 The motor 19 now begins to rotate so as to drive the transport wheel 16
clockwise via the motor shaft 19a, the worm 20, the first toothed wheel 21, the second
toothed wheel 22 and the third toothed wheel 23. The transport wheel 16, which rotates
clockwise, then exerts a tangential force on the edge 2a of the information disc 2, as a result
of which the information disc 2, which is supported between the supporting segment 21 and

20 the transport wheel 16, is automatically rolled into the housing 1 along a straight loading
path 4. The first pivotal arm 7 is Ithen pivoted about the spindle 8 and the second pivotal arm
9 about the spindle 10.

Fig. 3 shows the loading mechanism in a roll-in position, in which the
infofmation disc 2 has been moved up to the stops 34 and 35 in the first loading direction 3.

25 The pivotal arms 7 and 9 have been pivoted away from the disc edge 2a by means of the
transport wheel 16 and the supporting segment 12 and the lower supporting surface 36a of
the auxiliary guide 36 no longer acts upon the information disc 2, so that by means of a
lowering mechanism, not shown, this information disc can be lowered with its positioning
hole 3 onto a clamping device 40 of a turntable 41, shown in the Figure, into a play position,

30 not shown. In this play position, not shown, the information disc 2 can be rotated by means
of the turntable 41, which is drivable by drive means, not shown, and thé information stored
on the information disc 2, for example music information, can be reproduced.

The transfer from the intermediate position shown in Fig. 2 to the roll-in

position shown in Fig. 3 will be described in detail hereinafter.
Thls Sheet Has Been Reﬂlac




i nformation- technol ogy apparatus in a notor ve m ni num force
then assures that the information disc neither e appar at us

i m the case of shocks during driving, forlpxarrpl of a FudRy997
road. A further advantageous enbodi nent of the invention

is characterized in th%ettﬁﬁﬁédrf WheslUi @) Sy SHTRIthtBS SlodkWite P exXdrisnOtangertan forcd N
an advant ageous variant of this enbodi rent the angl es of inclination of the

pressure 6m¢hesedgb Zanef the informatianedise 3, ana gesultrofowhich wheinfameation dised2.oybich |

dth | | f. th
?2 ar :nggg%ﬁ ncgﬁaﬁ P c?rtmfg Epment 12 4nd tfh%(ireais@é"‘. W@%ﬂg& sug(ﬁ&glnlg eﬂghe
incli ng{, esﬂ'[% { @lon F@sﬁg&%f t%@ﬁlﬁ% othe FirelvIRAding dd@ctic §. Bﬂriagttkmeous

If the an i ncli nation o e pressure faces Is greater n ferr

and 8[&rr movcmsqzteﬁ:cm\tbd! jntenmediate pasition & the Pl pesitem theeedgs éatf%f & infppmation
e s Ay e I SRR 5 R Rl
and 4, regRfppttingciegment €2 fomtihg therfiesh ?ﬁid&rm_béth@&_ﬁﬁspaﬁrwhem riélformmgtthe second
tol erances 0Of the thickness of the information disc fQr a gi ad|
gr oove depuide ensures a better guidance of the information disc 2. In a ?ust palq e auxiliary
guide 36, indicated in Figs. 2 and 3, the edge of the information disc 2 is then guided both
10 by the lower supporting surface 36a of the auxiliary guide 36 and by the upper guide surface
36b of the auxiliary guide 36. In a second part 43 of the auxiliary guide 36 the information
disc 2 is guided only by the upper guide surface 36b of the auxiliary guide 36. During the
movement of the information disc 2 in the first loading direction 5 rolling-in along the
straight loa;ding path 4 is achieved in that the first coupling-rod pin 29 and the second
15 coupling-rod pin 30 are guided in the first loading direction 5 in the housing-cover groove
31. The loading process in the first loading direction 5 is terminated in that the information
disc 2 abuts against stops 34 and 35 on the rear wall 6b of the housing 1. Once the

information disc 2 has been moved against the stops 34 and 35 in the first loading direction

f opfrp 9§ 0pRrticul arly advantageous when the Iog,qyspﬂgtnacﬂaamzﬁl lcetis used in an

5, a drive mechanism, ndt shown, is activated in a manner, not shown, which mechanism

20 acts upon the first pivotal arm 7 in such a manner that this arm is pivoted clockwise about
the pivotal spindle 8, and upon the second pivotal arm 9 in such a manner that this arm is
pivoted counfer-clockwise about the spindle 10. As a result, the groove 18 of the transport
wheel 16 and the groove 13 of the supporting segment 12 are disengaged from the edge 2a of
the ihformation disc 2. In this position the information disc 2 is no longer guided by the

25 lower supporting surface 36a of the auxiliary guide 86. This enables the information disc 2 to
be lowered onto the clamping device 40 of the turntable 41 in a manner, not shown,' by a
lowering mechanism, not shown, in a second loading direction 45 perpendicular to the
loading plane 25. The unloading process is exactly the inverse of the loading process.

_ Fig. 4 is a sectional view of a first example of the transport wheel 16.

30 The transport wheel 16 is made of steel and has the circumferential groove 18. The
circumferential groove 18 has an inner circumferential surface 50. At its inner
circumferential surface 50 the groove 18 has an inner groove height 51. The circumferential
groove 18 has a pressure face 52 at its upper side and a pressure face 53 at its lower side.
The pressure face 52 has an angle of inclination 52a relative to the loading plane 25 and the



[ tageous to select the angle of incligad, ressure faces
ofp]@eegég‘zorti ng segnent to be greater than th Gl e Eel e.ldnation of
jl{ t wheel
[

the pressure faces of the transport wheel becauq m
drives the information disc actively, Whi%ﬁ t he ' ment 4r oW oes
e

passi ve support. A fur r advant ageous enbodi nent of

poss. pport . - - . . !
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gui de andig lag treaanPoRUVIER] tOR the ifclinet Préssure! fayesdS2 arab5P and dresipner  wheel

it is possible to nbve the information disc into and out of the apparatus
wi t hout t biscumferential susfaceiSOds substantially dfrshapedg rotated. If the geonetri cal

di mensi ons of the groo of : J t ' bo§ vred] 16e
groove of the_tranjsporﬁ%\hgeé%gg?cﬁfﬁ%s@%ggy%%néﬁ&g&!gﬁ%%?ﬁy the sarrel, l%I'he
i nfornat i qRe Gafispor Whedlel6'Congstises b dasio dlement G2 rhie afixtesl aThe basic profile 55 of

self-rotation when the transport wheel of the_first i de and e LLANspor t
wheel of thecbasiccelemenrfuiZieanbe-made af a gTyde %%o@qf@éaﬂp% fusMas L e, stepl aég:ms

speed of . ' . . . _ s
This is t géfﬁ% g? arbg éhrree Hztlsms ﬁlggwtent 72 is covered with a layer 56 of chromium-carbide at the

location of the groove 18. The chromium-carbide layer 56 can be applied, for example, by

means of a vapor deposition process. A possible vapor deposition process is the CVD
10 process (Chemical Vapor Deposition). The vapor-deposited chromium-carbide layer 56
extends parallel to the basic profile 55. The circumferential groove 18 has an inner
circumferential surface 57 having an inner groove height 58. The circumferential groove 18
has an inclined pressure face 59 at its upper side and an inclined pressure face 60 at its lower
side. The inclined pressure face 59 has an angle of inclination 61 relative to the loading
15 plane 25 and the inclined pressure face 60 has an angle of inclination 62 relative to the
loading plane 25.
It is possible to use a tungsten-carbon-hydrogen layer as an alternative to
the vapor-deposited chromium-carbide layer 56. '
Fig. 6 is a sectional view of the suppdrting segment 12. The supporting
20 segment 12 comprises a basic element 73 made of steel and having a basic profile 63. This
basic profile 63 is covered with a layer 64 of chromium-carbide at the location of the groove
13. The circumferential groove 13 of the supporting segment 12 has an inner circumferential
surfa_lce 65 having an inner groove height 66. The chromium-carbide layer 64 has been
applied, for example, by means of a vapor deposition process and extends parallel to the
25 basic profile _63 of the steel. The groove 13 has an inclined pressure face 67 at its upper side
and an inclined pressure face 68 at its lower side. The inclined pressure face 67 has an angle
of inclination 69 relative to the loading plane 25 and the inclined pressure face 68 has an
angle of inclination 70 relative to the loading plane 25.
| Fig. 7 basically illustrates the cooperation between the transport wheel 16
30 shown in Fig. 5, the supporting segment 12 shown in Flg 6 and the information disc 2. The
information disc 2 is made of polycarbonate and has a first disc surface 2b, a second disc
surface 2¢ and a circumferential edge 2d. During the loading process the information disc 2
is clamped in the groove 18 of the transport wheel 16 and the groove 13 of the supporting
segment 12. The first disc surface 2b of the information disc 2 engages against th.e pressure
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A further advantageous enbodi nent of the i nventl mtri'zed I n that
t he nodulus of elasticity of the surfaces of th M! S i's greater
than the nodul us of elasticity of the infqgmati J I SC, the surface2lqX.199¢
pressure faces have such a roughness

face 59 of the transport wheel 16 and against the pressure face 67 of the supporting segment
12. The second disc surface 2¢ of the information disc 2 engages against the pressure face 60
of the transport wheel 16 and against the pressure face 68 of the supporting segment 12.
Owing to the inclination of the pressure faces 59 and 60 of the transport wheel 16 and of the
5 pressure faces 67 and 68 of the supporting segment 12 the surfaces 2b and 2c of the
information disc 2 and the pressure faces 59, 67 and 60, 68, respectively, are essentially in
point contact at the location of the disc edge 2a. Normally, no information is stored on the
information disc in the area of the disc edge 2a. The area of the information disc 2 in which
information is stored is neither in contact with the groove 18 of the transport wheel 16 nor
10 with the groove 13 of the supporting segment 12, which precludes damage to areas of the
information disc 2 on which information is stored. During loading the outer edge 2d of the
information disc 2 is neither touched by the inner circumferential surface 57 of the transport
wheel 16 nor by the inner circumferential surface 65 of the supporting segment 12. The inner
groove height 58 of the transport wheel 16 and the inner groove height 66 of the supporting
15 segment 12 are selected to be smaller than the thickness 71 of the information disc 2.
The angles of inclination 61 and 62 of the respective pressure faces 59
and 60 of the transport wheel 16 are in a range between 3° and 7°. The angles of inclination
69 and 70 of the respective pressure faces 67 and 68 of the supporting segment 12 are in a
range between 4° and 8°. Owing to these small angles of inclination high normal forces can
20 be exerted on the surfaces 2b and 2c of the information disc 2 by means of the pressure faces
59, 60 and 67, 68, respectively. This provides an effective clamping action.
Chromium-carbide has a very high hardness, which in can reach values of
over 800 DI;N (diamond pyramid hardness number). The modulus of elasticity of chromium-
- carbide is very large and values of over 300 GPa can be attained. The high hardness of the
25 chromium-carbide layer 56 of the transport wheel 16 and of the chromium-carbide layer 64
of the supporting segment '12 results in a very low wear of both the chromium-carbide layers
56 and 64 and of the surfaces 2b and 2¢ of the information disc 2. Since chromium-carbide
has a very good adhesion to polycarbonate very large static friction forces occur between the
surfaces 2b and 2c of the information disc and the pressure faces 59, 60 and 67, 68,
30 respectively. The modulus of elasticity of the chromium-carbide layers 56 and 64 is
substantially larger than the modulus of elasticity of ‘the polycarbonate information disc 2. As
a result of this, it is achieved that the surfaces 2b and 2c of the information disc 2 partly
interengage with the pressure faces 59, 60 and 67, 68, respectively, thereby establishing a

frictional engagement between the information disc 2 and the chromium-carbide layers 56



anggigee.pofor mation disc is pressed against the pressure faces of the
groove wth such a force that a frictional engagenent exists between the
surface of the information disc and the pressure faces during the | oading
process. In this advanj@geous enbodi nent of the 21.04.1997
invention the surface has a given roughness. Since the nodul us of .
el asti Ci t ynPha ! e fiakinfef shfacld RAkRAest ROIbf RSP Bice®5926@ a0 7! B8 Bes irh@
information disc the surface of the |nf(5rmat|.on di sc partly i nt er engages

\l/)vl th the ramggfoepressdipm dnslcts pm ansk the average Brithmstical roughnass Rydigs inagagesent
etween the sur e_of i nfformati on disc and the pressure faces.

A further m%’%&&@éﬂgdﬂ?mnt of the invention is characterized in that

the basic material of td\gingM e M Riclinddprbsuré fideeSH, 80@nd 167, 68 @k Idadingover ed
with a layer of chromiumcarbide at |east at the |location of the pressure

faces. 5 mechanism is also capablnef Igading ipfosmatien discs P of differemighicknesses 7ban, for

exanpl e, be turned from.a steel | S 4t I . el . i .
provided with a | ayer ?flg'ci cﬁﬁjﬁ}%ﬁl&eﬁﬁb@ﬂn %hg’?lﬂtl)%g?ﬁ%%qé%m\egg%ﬁﬂ %llfﬁﬁ%ect
pressure pHahlsn. Apdrp fosintheajonsteeetion of ahy Gist guldehthisesedorabembodiment isridéntizal to

case of a suitable conposition can reach values of over 800 DPN (di amond
pyrani d the first embodiment.

The first pivotal arm 7 carries a transport wheel 75 as the first guide,

10 mounted so as to be pivotable about a spindle 76. The transport wheel 75 has a groove 77. A
motor 78, whose shaft 78a carries a worm 79, is mounted on the bottom plate 6e of the
housing 1. The motor 78 can be driven in two directions. By means of the worm 79 a
toothed wheel 80 can be driven, which toothed wheel is rotatably mounted on a spindle 80a
carried by the bottom plate 6e. The toothed wheel 80 is in mesh with a toothed wheel 81,

15 which is rotatably mounted on the spindle 8 of the first pivotal arm 7. The toothed wheel 81
is in mesh with a toothed wheel 82, which is rotatably mounted on a spindle 82a on the first

_pivotal arm 7. The toothed wheel 82 meshes with a toothed ring 83 arranged on the transport
wheel 75. Thus, the transport wheel 75 can be driven in two directions by means of the
motor 78, the motor shaft 78a, the worm wheel 79, the toothed wheel 80, the toothed wheel

20 81 and the toothed wheel 82. _

The geometrical dimensions of the groove 77 of the transport wheel 75 of
the first guide and the groove 18 of the transport wheel 16 of the second guide are exactly
the same. The transport wheel 75 of the first guide and the transport wheel 16 of the second
guidé are rotated in opposite directions with the same speed of rotation, as a result of which

25 the information disc 2 is moved into and out of the apparatus without self-rotation.

| The loading process from the eject position into the intermediate position
and the roll-in position proceeds similarly to that in the first embodiment.

This Sheet Has Been Reﬂlaced




hapgiteeg potnber). The nodul us of elasticity of chromiumcarbide is very

| arge and val ues of over 300 GPa can be attained. Moreover,

chrom um car bi de has a very good adhesion to pol ycarbonate, of which

i nformation discs manufactured in accordapge with the Conpact D sc 31.04d997
are made. The hi gh hardness of the chrom um carbide

| ayer | eaﬁ #mg very | ow wear of both the chrom um carbide | ayer and t he
surface o e

I nformation disc. Ovng to the good a
chrom um car bi de and pol ycarbonate very large static f occur
bet ween the surface of the information disc and the c
pressure faces, as a result of which large traction and holdlng orces can
be applied in the direction of the | oading plane. By neans of the |arge

nodul us of elasticity of the chrom umcarbide layer it is achieved that the
surface of the information disc partly interengages with the rough surface

of the chr,om um car bi dé t her ' ; fricte . .
engagerenil A 164l DRy £ b8k AN MetoRink o shRifHarion disg (2
i nvention mtélfﬁélﬁ%ﬁcihﬁ&miﬁ@h-td&hﬁdlagy iﬂparétﬁﬁlxﬁfmgﬁidea(mmd £ eedond igajder (16)
wheel is steel and the steel is covered with a | ayer

t ungst en- €aghbaving assomve @3, 1®)baing pravided) ok the ‘HFF gz @é) ghe seqond guides s
comprising a rotationally drivable transport wheel (16) which rolls the information disc (2)

5 into and out of the apparatus for the purpose of loading and unloading, characterized in tha
the first guide (12) and the second guide (16) are supported so as to be movable, the groove
(13) of the first guide and the groove (18) of the second guide each have a pressure face (52,
53; 59, 60; 67, 68) which is inclined relative to the loading plane (25), the groove (13) of
the first and the groove (18) of the second guide each have an inner surface (50, 57, 65)

10 -extending substantially perpendicularly to the loading plane (25), and the respective inner
groove height (51, 58, 66) has been selected to be smaller than the thickness (71) of the
information disc (2), in such manner that during the loading process the outer edge 2d of the
information disc (2) is not in contact with the inner surfaces (50, 57, 65) of the grooves (13;
18). '

15 2. A loading mechanism as claimed in Claim 1, characterized in that the
groove (13) of the first guide and the groove (18) of the second guide each have a pressure
face (52, 53;, 59, 60; 67, 68) which is inclined relative to the loading plane at the upper side
and at the lower side of the groove (13; 18).

3. | A loading mechanism as clalmed in Clzum 1 or 2, characterized in that

20 during the loading procedure the information disc (2) is clamped in the grooves (13; 14) of
the first guide (12) and the second guide (16).

4, _ A loading mechanism as claimed in Claim 3, characterized in that in an
eject position the information disc is clamped in the grooveé (13; 14) of the first guide (12)
and the second guide (16) in such a manner that a user should exert a minimum force of 0.7

25 N to pull said information disc out of the grooves (13; 18) by hand.

5. A_loéding mechanism as claimed ih any one of the Claims 2 to 4,
characterized in that the angles of inclination of the pressure faces (69, 70) of the first guide
(12) lie in a range between 4° and 8° and the angies of inclination (52a, 53a; 61, 62) of the

pressure faces of the second guide (18) lie in a range between 3° and 7°.
(L




6- PHD 96.097 TmsShéEh%sh@e%'R‘é wedfil e of the transport wheel can, for
exanpl e, be t ur ned f his turned steel transport wheel is
provided with a | aye WM !ﬂcar bon- hydrogen at the |ocation of each
of* the pressure face rbon- hyggogen has a very high hargnes4997
which in the case of a suitable conmposition can reach val ues of over 800
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characterized in that the first guide comprises a supporting segment (12).
7. A loading mechanism as claimed in any one of the Claims 1 to 5,

characterized in that the first guide comprises a rotationally drivable transport wheel (75).
5 8. A loading mechanism as claimed in any one of the Claims 1 to 7,
Lg_lgg_g%._d_;_n_t_a; the modulus of elasticity of the surfaces of the pressure faces’ (52 53;
59, 60; 67; 68) is greater than the modulus of elasticity of the information disc (2), the
surfaces of the pressure faces (52, 53; 59, 60; 67; 68) have such a roughness and the

| information disc (2) is pressed against the pressure faces (52, 53; 59, 60; 67; 68) of the

10 groove with such a force that a frictional engagement exists between the surface of the
information disc (2) and the pressure faces (52, 53; 59, 60; 67; 68) during the loading
process.

9. A loading mechanism as claimed in any one of the Claims 1 to 8,
characterized in that the basic material of the transport wheel (18) is steel and the steel is

15 covered with a layer (56) of chromium-carbide at least at the location of the pressure faces
(59, 60).

- 10. A loading mechanism as claimed in any one of the Claims 1 to 8,
characterized in that the basic material of the transport wheel (18) is steel and the steel is
covered with a layer of tungsten-carbon-hydrogen (56) at least at the location of the pressure

20 faces (59, 60).

11. A loading mechanism as claimed in any one of the Claims 1 to 10,
charactgrize(_l. in that the basic material of the first guide (12) is steel and the steel is covered
with a layer (64) of chromium-carbide or tungsten-carbon-hydrogen at least é.t the location of
the bressure faces (67; 68).

25 12, A loading mechanism as claimed in any one of the Claims 1 to 11,
characterized in that the maximum surface roughness R, of the pressure faces (52, 53; 59, -
60; 67; 68) lies in a range between 2 um and 15 um and the average arithmetical roughness
R, lies in a range between 0.2 um and 1.5 gm. .

13. A loading mechanism as claimed in any one of the Claims 9 to 12,

30 characterized in that the chromium-carbide layer (56, 64) or the tungsten-carbon-hydrogen
layer (56, 64) has been deposited by means of a vapor-deposition process.

14, A deck including a loading mechanism as claimed in any one of the
Claims 1 to 13.

O O



30pgDRFs.0n be attai ned. Moreover, tungsten-carbon-hydrogen has a very good
adhesi on to pol ycarbonate, of which information discs manufactured in
accordance with the Conpact Di sc standard are made. The
high hardness of the tungsten-carbon-hydrpgen |ayer |eads to a very21.04v1997
wear of both the tungsten-carbon-hydrogen |ayer and the surface of the
informatipn disc. OM ngpl fdritfatieRELhREI g? Pparkiak WeRikding a deck as claimed in Claim
t ungst en- carbon- hydr ogen and pol ycarbonate very | arge statl c friction
forces ocbtlr between the surface of the |nf ormation disc and the pressure
faces of ngsten-carb drogen, .as a sul .of \M‘ll ge traction and
hol di ng fi#ces can be gpfﬂry qﬂnlpﬂ’é‘ cfHi Chmwdtlﬂ Figgg{‘hg pl ane. By
means of the |arge nodul us of elasticity of t he tungsten-carbon-hydrogen

| ayer it is achieved that the surface of the information disc partly .

i nterengages with the rough surface of the tungsten-carbon-hydrogen | ayer,
thereby establishing a frictional engagenent. A further
advant ageous enbodi nent of the invention is characterized in that the basic
material of the first guide is steel and the steel is covered with a | ayer
of chrom um carbi de or tungsten-carbon-hydrogen at |east at the | ocation of
the pressure faces.
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W PHB 96097 structure the advantageous characteristics of the chrom um
carbide or the tungsten-carbon-hydrogen |ayer are utilized both for the
first guide and for the second guide. : In a further
advant ageous enbodi nent of the invention tige maxi num surface roughngs4.1997
Rlerr] of the pressure faces lies in a range between 2 [err]mand 15 [err]m
and the awg ¢t hneti cal roughness R err] lies in a range between 0.2
[errlmand 1.5 [err]m . . If the average_ arithnmetical

r oughness Liqding|meghasisasfog deading and uploading pa infprmationedise inte/from an dpfiermations
di stri but eg. -uniformy and the force applied to the surface of the -
infornatigﬁdﬁﬁggp%gpﬁégﬁé of the pressure faces is subject to |ocal
fluctuations. This can-lead to a non-uniformroll-in of the information
disc, particularly to stick-slip effects. |If the maxi num surface roughness
Rlerr] of the pressure faces exceeds 15 [err]m. this gives rise to a -

substanti al wear of the i td | n&cﬁ- g
coating of the infor mam{n I@tgtgon\?\{eﬁt&gtg g%dh%ﬁgoﬁém %iﬁlg%tgng
roughness ai[inforinatiébn tise (Py mso/from dm informationrattinelogyappardnisearfirst guide (KX)andc

Frioti f h f f
O R setnd guide (P S2H hiving 5 Erobve (13, 18 béing provided for the disc edge (22), the

second guide comprising a rotationally drivable transport wheel (16) which rolls the

5 information disc (2) into and out of the appératus for the purpose of loading and unloading.
In order to realize such a loading mechanism with minimal dimensions
and in order to enable the information disc (2) to be loaded and unloaded without its surface
being touched, the first guide (12) and the second guide (16) are supported so as to be
movable, the groove (13) of the first guide and the groove (18) of the second guide each
10 have a pressure face (52, 53; 59, 60; 67, 68) which is inclined relative to the loading plane
(25), the groove (13) of the first guide and the groove (18) of the second guide each have an
inner surface (50, 57, 65) extending substantially perpendicularly to the loading plane (25),
and the respective inner groove height (51, 58, 66) has been selected to be smaller than the
thickness (71) of the information disc (2), in such manner that during the loading process the
15 outer édge 2d of the information disc (2) is ndt in contact with the inner surfaces (50, 57,
65) of the grooves (13; 18).

-

Fig. 7
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7 information di sc -becones very small, as a result of which the force which
can be applied to the information disc in the | oading plane can becone too
smal’l . Sui tably, the chrom um carbide |ayer or the

t ungst en- car bon- hydr ogen | ayer is'dep03|ted by neans of a vapor deposition
process. Such a vapor deposition proces A@?s t he advantage that the
chrom um carbi de or the tungsten-carbon-hydrogen adapts itself to the
surface structure of the steel. If at the location of the pressure faces
the steel has been given the desired surface roughness, this surface
roughness wi I | be maintai ned upon the
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vapor deposition of the chrom umcarbide [ayer or the

t ungst en- car bon- hydrogen | ayer. As vapor deposition process for the
chrom um car bi de | ayer a CVD process (Chem cal Vapor Deposition) is
particularly suitable and as vapor deposition process for the

t ungst en-car bon- hydrogen | ayer a PVD [276988 (Physi cal Vapor Deposition)
is particularly suitable. The | oadi ng nmechanismin
accordance with the invention can be used advantageously used in a deck, in
an i nformation-technol ogy apparatus including a deck, or in a car radio

i ncl udi ng a deck. Some enbodi ments of the invention wll
be described in nore detail hereinafter, by way of exanples, with reference
to Figures 1 to 8 of the drawings. In the draw ngs: Fi g.

1 shows in a plan view a first enbodi nent of the |oadi ng mechani smfor

| oadi ng and unl oading an information disc into/from an

i nformati on-technol ogy apparatus, the |oadi ng nechanj §n1conpr|5|ng a
grooved supporting segneBt ?s the flrst QUIde and a g¥ooved transport wheel
as the second guide for &b g being in an
ej ect position, in which tYe t he grooves and
is held-in a
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stabl e manner by the guides, enabling it to be renoved by hand by a user.
Fig. 2 shows the | oading nmechanismof Fig. 1 in an internmediate position in
whi ch the user has inserted the information disc up to a point at which the
| oadi ng mechani sm autonmatically proceeds with the | oading process of the

I nformation disc, Fiqé/%;shoms t he | oadi ng nechani sm of
Fig. 1 inaroll-in position with an inf tion disc wholly rolled-in in a
first |oading direction, Fig. 4 is a sectional view of a
transport wheel of the second guide, the basic material of the transport
wheel being steel, Fig. 5is a sectional view of the

transport wheel of the second guide, the basic material of the transport
wheel being steel and the steel being covered with a chrom um carbide | ayer
at the location of the groove, 45

be,bf

|
|

A=
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8 Fig. 6 is a sectional view of the supporting segnent
of" the first guide, the basic material of the supporting segnent being
steel and the steel being covered with a chrom umcarbide |ayer at the

| ocation of the groove, - Fig. 7 basically illustrates the
cooperation of the supporting segnent q'f/rrghe first guide and the transport
wheel of the second guide with the infor/mation disc during the | oading
process, the information disc being clanped in the grooves of the transport
wheel and the supporting segnent but not being in contact with the inner

si des of the grooves, : Fig. 8 shows ﬂsn a plan view a
second enbodi nent of the | oadi ng mechanijsm both the f/l rst guide and the

second gui de compri sing a groove\y&msqo”m
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and the' | oadi ng nmechani smbeing in an eject position, in which the
information disc is clanped in the grooves and is held in a stable nmanner

by. the guides, enabling it to be renoved by hand by a user.

Fig. 1 shows a first enbodi nrent of a | oadi ng nechanismin accordance with
the invention in the eject position. Tqi/&gading mechani smis accommodat ed
in a housing 1. The | oadi ng nechani sm s s for noving an information disc
2 into the housing 1 along a |linear |loading path 4 in a first |oading
direction 5 and for noving out the infor ion disc 2 along the |inear

| oading path 4 in a direction opposed to e first loading direction 5. The
information disc 2 has a circul ar g 3 f has a circul ar positioning
hole 3 with an edge 3a. The housi ! &\ ront wall 6a, a rear wall 6b,
side walls 6¢c and 6d, as well as g\ ht e 6e and a housi ng cover 6f.

A pivotal spindle 8 is nmounted on jtheE Y] pl ate 6e in the proximty of
the side wall 6c, about @®hich spi ndl\s pivotal arm7 is pivotable. ‘A
spindle 10 is nmounted on the bott giNs sl in the proximty of the side -
wal I 6d, about which spindle a seobgg arm9 is pivotable. The first
pivotal arm?7 carries an arm pi VOr3dd supporting segnent 12 having a
groove 13 as the first guide.

S%——‘QSE I( \<:<u>
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) — -
_ O
N L
N N
J17
<
ﬁ\ '/2
-
A
S—p ! /“g
7
& /7 L S |
///// % ' This Sheet Has Been Replaced

o L

9-VI-PHD96-097



The second pivotal arm9 carries an armpivot 14. A transport wheel 16 is
mjunt ed on the second pivotal arm9 so as to be pivotable about a spindle
17. The transport wheel 16 has a groove 18. A notor 19, whose shaft 19a
carries a worm 20, is mounted on the bottom plate 6e of the housing 1. The
notor 19 can be driven in two directioﬁ;géBy means of the worm 20 a toot hed
wheel 21 can be driven, which toothed | is rotatably nounted on a
spindle 21a carried by the bottom plate 6e. The toothed wheel 21 is in nesh-
with a toothed wheel 22, which is rotatably nounted on the spindle 10 of
the second pivotal arm9. The second toothed wheel 22 is in mesh with a
third toothed wheel 23, which is rotatably nounted on a spindle 23a on the
second pivotal arm9. The third toothed wheel 23 neshes with a toothed ring
24 on the transport wheel 16. Thus, the transport wheel 16.cggy be driven in

t wo
1 ' L

e T

f: 3 ' 2a
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REPLACEMENT SHEETS SG ‘i
9. dirtectidng¥ Bysuripting : prgedhd. topagedildt fhe motor shaft 19a, TR rtwheel
20, the firlsf¥ Clawtshed: phged 1220, paged . chbnd t oot hed wheel 22 ahRPs£Re J@gd

t oot hed whgel¥Pawing(s) : k,agedy”to pused A& - shaped coupling rod 26 has a
first coupli MAbmhogroopwgeﬂﬂ* tohpaged extfnds perpendicularly to the first

| oadi ng difection 5, a second coupling- rpd groove 28, which extends

per pendi cul . ; .i CEIPgt . j| ) Ection 5, a first coupling-rod pin
29 and alesithgreckintsmrie-toatmpmid-uhtoadiE ah idfoimatidadisciitd/fOmPin infitmafieh-t he
second COtEJF%‘F q&rod in 30 engage a housi ng-cover groove 31 formed in the
housi ng ¢ 0 end| ng in the first loading direction 5. The arm
pivot 11 of the first pivotal arm 7 engages the first coupling-rod. groove
27 and.the arm pivot 14 of the second pivotal arm 9 engages the second '
coupl i ng-rod groove 28.

The invention relates to a loading mechanism for loading and unloading
an information disc into/from an information-technology apparatus, a first guide and a second
guide each having a groove being provided for the disc edge, the second guide comprising a
rotationally drivable transport wheel which rolls the information disc into and out of the
apparatus for the purpose of loading and unloading.

Such a loading mechanism is known from US-PS 5,163,040. In this
known loading mechanism the information disc is guided at one side by a rigid curved and
grooved first guide member as a first guide and at the other side it is guided by a grooved
transport wheel as a second guide. To introduce the information disc into the apparatus it is
manually inserted into the loading slot of the apparatus and brought into engagement with the
grooves of the first guide and the transport wheel. The transport wheel is motor driven
during the loading process and the information disc is rolled into the apparatus between the '
transport wheel and the first guide along a curved loading path in the apparatus. The grooves
of the first guide and the transport wheel are each V-shaped.

However, a construction of this kind has several disadvantages. Owing to
the use of the curved first guide, the information disc can only be introduced into the
apparatus only along a curved loading path via the first guide, insertion along a straight path,
however, being impossible. As compared with straight-line insertion of the information disc.
this 'réquires a larger width of the loading mechanism and hence of the apparatus.
Particularly for automotive uses this is a considerable drawback, because the room available

. “for mounting of the apparatus is then limited.

The information discs normally have a central positioning hole In order
to avoid damage to the disc surface, it is advantageous if a user touches the information disc
only touched at the edge of the posiﬁqning hole and at the periphery of the information disc.

In the known arrangement the center of the information disc must be
inserted by hand up to at least the location of the center of the transport wheel into the
position referred to below as the intermediate position; before the loading mechanism
proceeds to automatic insertion of the information disc. In this intermediate position the
positioning hole is no longer situated outside the housing front and the user cannot hold the
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The first pivotal arm7 is pretensioned in the direction indicated by an
arrow 32 about the pivotal spindle 8 by neans of a spring, not shown. The
second pivotal arm9 is pretensioned in the direction indicated by an arrow
33 about the pivotal spindle 10 by neans of a spring, not shown. It is also
possible to pretension only one of the tvg%pnvotal ar ns.

The rear wall 6b of the housihg 1 carries“w stops 34 and 35.

The si de of. the,.housing 1 carries an iliary.guide 36. . This
auxi | i ary%b‘#@?%%ééﬂ i %?cpgﬁﬂﬁﬁfrﬂt it%%réﬁ%p%%%,ma%h%ﬁ a@&t"&ﬁﬁs in a
: oagi ng p:mhgf:y, of%d ixﬁ‘o:mmimad_ rdifwim ﬁssmrt{amelueﬁrtis fw&m Ito ﬁmtﬁmin;fmba;-'
oadi ng pl ane . e Joadjn ane is.the, plane in | the.in tion
df oo 575 o G5 SifPin i ordee 1 ps e B ar Ao sk 1P the MSFHIS RS PRSI QDr ThISdRass! s
defined DbytotiReresse8 waP 8 thedliformition BisesTi 9- 1. The upper guide surface 36b

is longer than the | ower supporting surface 36a in the first |oadi nfg
~direction 5. It is an object|of the,inventian torpyavide @rloadingumechanisny of thettype

e S R WSRO OR, i R M B ROAER i
wheel 16. iAformations discitpbs tnadedendiarloaded| withdub el sukfaceraf said diicseing touched.

According to the invention this object is achieved in that the first guide
and the second guide are supported so as to be movable, the groove of the first guide and the
groove of the second guide each have a pressure face which is inclined relative to the loading
plane, the groove of the first and the groove of the second guide each have an inner surface
extending substantially perpendicularly to the loading plane, and the respective inner groove
height has been selected to be smaller than the thickness of the information disc, in such
manner that during the loading process the outer edge 2d of the information disc is not in
contact with the inner surfaces of the grooves.

' The movability of the first guide and the second guide allows these guides
to move in accordance with the outline of the information disc and thus guide the disc edge
of the information disc in a &exible manner. This enébles the information disc to be loaded
along substantially arbitrarily definable loading paths. Information discs not having a circular
disc edge (for example having oval er other disc edges) can also be rolled into the apparatus
by means of such a loading mechanism. A variety of constructions are conceivable in order
to obtain the movability of the first guide and the second guide. For example, the first guide
and the second guide can be guided in guide slots and can be urged against the disc edge of
the information disc in these guide slots by spring force or by means of actuators. Moreover,
the first guide and the second guide can be arranged on pivotal arms which are supported at

" one end.

The grooves of the first and the second guide are substantially U-shaped,
at least one limb being inclined relative to the loading plane and consequently has at least one
inclined pressure face for the information disc. The loading plane is defined as the plane in
which the information disc is rolled into the apparatus by means of the first and the second
guide. During the loading process the first and the second guidé are pressed against the edge
of the information disc. The force exerted on the surface of the information disc ny means of
the inclined pressure faces is then directed perpendicularly to the loading plane. The inner .

groove height, i.e. the height of the groove at the inner circumferential surface of the
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by the edge 2a of the disc 2 and by the edge 3a of the positioning hole 3.
The information disc 2 thus held is noved fromthe eject position shown in
Fig. 1 into the internediate position showm in Fig. 2. During this novenent
fromthe eject position shown in Fig. 1 into the internedi ate position
shown in Fig. 2 the first pivotal arm?7 ig pivoted about the spindle 8 and
the second pivotal arm9 is pivoted about™the spindle 10. The pivoting

then 1 at obardy Gof bt ebiSq KRS (G WidinlcRfcel OF the \MREmAIOOUAR 1O Budie ) °
si de and echirismyiste/ke 18dFér loading roanmjmading\infoenatiah discstafaliffernetr thicknkssesThe
user does ;B dd 'ﬂﬁrfnftoprgafo'ﬂ[t];c%%glocg); aEJga?ragug,f the r{r?&zair Ogrx]oo%ie%%ig%t is selected to be
smaller than the thickness of the thinnest information disc. Thus, it is achieved that the outer
edge of the information disc does not touch the inner edges of the grooves during loading.
The information disc is only in point contact with the grooves at the location of the inclined
pressure faces. ' .

In comparison with a V-shaped groow)e such a substantially U;shaped
groove has the advantage that the angle of inclination of the pressure faces can be
substantially smaller. This yields the advantage that the force applied to the surface of the
information disc at the location of the pressure faces in a direction perpendicular to the
loading plane is raised considerably. Moreover, the U-shaped groove can have a substantially
smaller depth in the direction of the loading plane for the same thickness of the information
disc.

A further advantageous embodiment of the invention is characterized in
that the groove of the first guide and the groove of the second guide each have a pressure
face which is inclined relative to the loading plane at the upper side and at the lower side of
the groove. .y

With a groove of this shape it is possible to exert a force directed
perpendicularly to the loading plane on the surface of the information disc both from the top
by means of ptessiire face at the upper side and from beneath by means of the pressure face
at the lower side.

A further advantageous embodiment of the invention is characterized in
that the information disc is clamped in the grooves of the first guide and the second guide.

The loading mechanism in accordance with the invention enables such a

" clamping action to be realized in a satisfactory manner owing to the substantially U-shaped
groove. Since a very small angle of inclination can be chosen for the pressure faces the force
which can be applied to the surface'. of the information disc at the location of the pressure
faces in a direction perpendicular to the loading plane is very large and an effective clamping
action can be obtained.

In a further advantageous embodiment of the invention in an eject position
the information disc is clamped in the grooves of the first guide and the second guide in such
a manner that a user should exert a minimum force of 0.7 N to pull said information disc out

of the grooves by hand. )
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10 - In the internediate position of the | oading
mechani sm shown in Fig. 2 the information disc 2 projects fromthe front 6a
of the housing 1 of the | oading nechani smover approxinmately 2/3 of its
dianeter. As is shown in Fig. 2, it is possible to nmount a control panel 38
on the front wall 6a of the housing 1. This control panel 38 can be, for
exanpl e, the control panel of a car radio that incorporates an apparatus
for recordi ng and/ or repr ' d b O 1 ' b 4 6l b S.C
2. The. posi oni ng_ ol SXs R crestih diehls gRadind WM OR EALE PRI sOMENR
si de 38a etrfadgeofcthe infotmasonadisca®ith Creirspressere fages arndehald dhe dise fiamnlye sl d t he

i nf ' ' .ed f th i t,j.oni d

25 of "t he WsvEnRe fredroliiEud e PBRPlnabviFiehOR FfLiRE ol e GpparlS. 1 renbiecd0®

Wien t he ulseinféramtion disctfemin thecappafanisitié user rmuss pul thy iffameationtdisctdue ohthesi ng
e nmotor, 19 is. ener via a.swtch,

1 up to the int di at ition, ft : '
ot shoun EFGAYE® oh e AL R EFRa EHEcATD AR JORE At 0ot B SUHC 2 PR

Process. force is particularly advantageous when the loading mechanism is used in an information-

technology apparatus in a motor vehicle. Such a minimum force then assures that the
information disc neither comes out of the apparatus in the case of shocks during driving, for
example as a result of a bumpy road.

A further advantageous embodiment of the invention is characterized in
that the first guide comprises a supporting segment. In an advantageous variant of this
embodiment the angles of inclination of the pressure faces of the first guide lie in a range
between 4° and 8° and the angles of inclination of the pressure faces of the second guide lie
in a range between 3° and 7°.

_ Selecting such angles of inclination for the pressufe faces has proved to be
very advantageous. If the angle of inclination of the pressure faces is greater than 7° and 8°,
respectively, the normal force which can be exerted on the surface of the information disc at
the location of the pressure f;:ces is very small. If the angle of inclination is selected to be
smaller than 3° and 4°, respectively, the loading mechanism becomes very sensitive to
tolerances of the thickness of the information disc for a given radial groove depth.

It is advantageous to select the angle of inclination of the pressure faces of
the supporting segment to be greater than the angle of inclination of the pressure faces of the
transport wheel because the transport wheel drives the information disc actively, while the
suppbrting segment provides passive support.

A further advantageous embodiment of the invention is characterized in

" that the first guide comprises a rotationally drivable transport wheel.

| If both the first guide and the second guide comprise a rotationally
drivable transport wheel it is possiBIe to move the information disc into and out of the
apparatus without the information disc itself then being rotated. If the geometrical dimensions
of the groove of the transport wheel of the first guide and the groove of the transport wheel
of the second guide are exactly the same, the information disc will be moved into and out of
the apparatus without self-rotation when the transport wheel of the first guide and the
transport wheel of the second guide are rotated in opposite directions with the same speed of

rotation. i
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- The switch can be, for exanple, a nechanical switch or an opti cal
swtch (light barrier). It is also possible to start the notor already at
an earlier instant. The notor 19 now begins to rotate so
as to drive the transport wheel 16 clockw se via the notor shaft 19a, the
worm 20, the first toothed wheel 21, the gecond toothed wheel 22 and the
third toothed wheel 23. The transport wheel 16, which rotates clockw se,
then exerts a tangenti eeg%ﬁg f - At LsG .2, as
a result of which the %\ff%@{ﬁegt%fig% |§%s , d |c‘ﬁ ".f;‘ﬁfﬂ"f)’g’gtﬁ"ggtchﬁ?%g‘lé%ﬁt‘ﬁe
suppor t i nghatdbgrmedules of slastidity afrthesyrfaces of thel prdBurei facesLis graatdrdbdnl the moddubs

into the ' al.ght, |1 oadi n th 4. The first pivotal,L arm?7
i s then p!b\?%?ég&gtl)%ﬁ{hgg 8%%?#‘1‘04‘%’ % ('J'Paf 0 s@%@ﬁ%fs‘brf\r}g‘feﬁlha‘é? thcg L, 194BRNSS e
spi ndl e 1@nd the information disc is pressed qugaidststhe presiure fhaeadif mig: groovewith Suéhna force

roll-in pqQgsiti Iy in which the ,information djsc beennanﬂﬁved up to the

h
stops 34 fenal sReagement exists;penyesn Mesuriace Bf.zth?ﬁéfoﬁpm sGHiMsthe and 9

have been ppéggqucea\mﬁngrm&mg%&ﬁssedge 2a by nmeans of the transport
wheel 16 and the supporting segnént 12 and the | ower supporting surface 36a

of the auxiliary gui de IBéhisgdyasmgeousembodiment of Hie inMersionethe surfage dias 2 given
that by Mgaghneds. Since the modulus of elasticity of the surface is greater than the modulis of
elasticity of the information disc the surface of the information disc partly interengages with

the rough pressure faces, thereby establishing a frictional engagement between the surface of
the information disc and the pressure faces.

A further advantageous embodiment of the invention is characterized in
that the basic material of the transport wheel is steel and the steel is covered with a layer of
chromium-carbide at least at the location of the pressure faces. ' _

The basic profile of the transport wheel can, for example, be turned from
a steel. This turned steel transport wheel is provided with a layer of chromium-carbide at the
location of each of the pressure faces. Chromium-carbide has a very high hardness, which in
the case of a suitable composi_tion can reach values of over 800 DPN (diamond pyramid
hardness number). The modulus of elasticity of chromium-carbide is very large and values of
over 300 GPa can be attained. Moreqver, chromium-carbide has a very good adhesion to
polycarbonate, of which information discs manufactured in accordance with the Compact
Disc standard are made. |

The high hardness of the chromium-carbide layer leads to a very low wear
of both the chromium-carbide layer and the surface of the information disc. Owing to the
good adhesion between chromium-carbide and polycarbonate very large static friction forces

“occur between the surface of the information disc and the chromium-carbide pressure faces,
as a result of which large traction and holding forces can be applied in the direction of the
loading plane. By means of the largé modulus of elasticity of the chromium-carbide layer it
is achieved that the surface of the information disc partly interengages with the rough surface
of the chromium—c_arbide layer, thereby establishing a frictional engagement.

A further advantageous embodiment of the invention is characterized in
that the basic material of the transport wheel is steel and the steel is covered with a layer of

tungsten-carbon-hydrogen at least at the location of the pressure faces.
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lsowering mechani sm not shown, this information disc can be |lowered with
Its positioning hole 3 onto a clanping device 40 of a turntable 41, shown
in the Figure, into a play position, not shown. In this play position, not
shown, the informati-on disc 2 can be rotated by neans of the turntable 41,
which is drivable by drive neans, not shogn, and the information stored on
the information disc 2, for exanple nusic information, can be reproduced.

The transfer fromthe iy dggaﬁgeoggg %BF&WL Fr'bﬂexa?ngié) HeNtGere@!flont N

position shown in Fig. 3vm ndeta "her el naf
a steel. This turned steel transport wheel is provided with a layer of tungsten-carbon-

hydrogen at the location of each of the pressure faces. Tungsten-carbon-hydrogen has a very
high hardness, which in the case of a suitable composition can reach values of over 800
DPN. The modulus of elasticity of tungsten-carbon-hydrogen is very large and values of over
300 GPa can be attained. Moreover, tungsten-carbon-hydrogen has a very good adhesion to
polycarbonate, of which information discs manufactured in accordance with the Compact
Disc standard are made.

The high hardness of the tungsten-carbon-hydrogen layer leads to a very
low wear of both the tungsten-carbon-hydrogen layer and the surface of the information disc.
Owing to the good adhesion between tungsten-carbon-hydrogen and polycarbonate very large
static friction forces occur between the surface of the information disc and the pressure faces
of tungsten-carbon-hydrogen, as a result of which large traction and holding forces can be
applied in the direction of the loadihg plane. By means of the large modulus of elasticity of
the tungsten-carbon-hydrogen layer it is achieved that the surface of the information disc
partly interengages with the rough surface of the tungsten-carbon-hydrogen layer, thereby
establishing a frictional engagement.

A ﬁxnher;advantageous embodiment of the invention is characterized in
that the basic material of the first guide is steel and the steel is covered with a layer of
chromium-carbide or tungsten-carbon-hydrogen at least at the location of the pressure faces.

With such a structure the advantageous characteristics of the chromium-
carbide or the tungsten-carbon-hydrogen layer are utilized both for the first guide and for the
second guide. _
' In a further advantageous embodiment of the invention the maximum

surface roughness R, of the pressure faces lies in a range between 2 um and 15 xm and the
) average arithmetical roughness R, lies in a range between 0.2 pm and 1.5 pm.

If the average arithmetical roughness R, becomes gfeater than 1.5 pum, the
surface roughness is distributed too. non-uniformly and the force applied to the surface of the
information disc by meé.ns of the pressure faces is subject to local fluctuations. This can lead
to a non-uniform roll-in of the information disc, particularly to stick-slip effects. If the
maximum surface roughness R, of the pressure faces exceeds 15 um, this gives rise to a
substantial wear of the surface of the information disc and the surface coating of the
information disc will be abraded. If the maximum surface roughness R, of the pressure faces

is smaller than 2 pm, the static friction between the pressure faces and the surface of the
This is the replacement shseet
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The transport wheel 16, which rotates cl ockw se, exerts a tangential force
on the edge 2a of the information disc 2, as a result of which the

i nformation disc 2, which is supported between the supporting segnent 12
and the transport wheel 16, is rolled into the housing 1 along a straight
| oading path 4 in the first |oading direct.,i on 5. During the novenent from
the internediate position to the play position the edge 2a of the
informatio d | a
P qui do o amn A DBty Yord YRR s s of Witior B ol viicr b Wbllef o
gui de and thednformptignodisc mﬂ@élloma‘pimmgudaemsmmaﬂgw de ensures a better
gui dance of the informa ln a art t he. auxilia
guide 36, indicated in |%s%lydéﬁe 5}30?3““'?'%{ @c’iééy%f“t‘ﬂ%%i"ﬁ’%? ﬁgp?%ﬁ §i‘¥2 S
t hen gui deliyhoisfﬂepdmjteﬂfbg rhews of & WRps depogtici/plodess. S6¢h Pivapdralepobitidn FroYess
gui de 36 ag t?% 5 tatgﬁ uide surface 36b of the auxiliary guide 36. In
a second patii4¥ FhrgminmGagidens the, BIngSiERCARROR- (B‘MdméF%éda?tﬁ igself to

gui ded onl metsurfaéhesmaﬂé of tHelkReeh U R &2 186I0R fof RIS r&&yﬂﬁl&kééﬁhé%en
During the , novenent of the information disc 2 in the first | oading

di recti on &VEDHE desired,susfasn goughaess, this surface roughness will be maintained upon the
vapor deposition of the chromium-carbide layer or the tungsten-carbon-hydrogen layer. As

vapor deposition process for the chromium-carbide layer a CVD process (Chemical Vapor
Deposition) is particularly suitable and as vapor deposition process for the tungsten-carbon-
hydrogen layer a PVD process (Physical Vapor Deposition) is particularly suitable.

The loading mechanism in accordance with the invention can be used
advantageously used in a deck, in an information-technology apparatus including a deck, or
in a car radio including a deck.

Some embodiments of the invention will be described in more detail
hereinafter, by way of examples, with reference to Figures 1 to 8 of the drawings. In the
drawings: ' |

Fig. 1 shéws-‘in a plan view a first embodiment of the loading mechanism
for loading and unloading an information disc intd/from an information-technology apparatus,
the loading mechanism comprising a.grooved supporting segment as the first guide and a
grooved transport wheel as the second guide for the edges of the information disc and being
in an eject position, in which the information disc is clamped in the grooves and is held in a
stable manner by the guides, enabling it to be removed by hand by a user.

| Fig. 2 shows the loading mechanism of Fig. 1 in an intermediate position
in which the user has inserted the information disc up to a point at which the loading
" mechanism automatically proceeds with the loading process of the information disc,

Fig. 3 shows the loading mechanism of Fig. 1 in a roll-in position with an
information disc wholly rolled-in in a first loading direction,

Fig. 4 is a sectional view of a transport wheel of the second guide, the
basic material of the transport wheel being steel,

Fig. 5 is a sectional view of the transport wheel of the second guide, the
basic material of the transport wheel being steel and the steel being covered with a

chromium-carbide layer at the location of the groove,
This is the replacement shaet
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straight loading path 4 is achieved in that the first coupling-rod pin 29
and the second coupling-rod pin 30 are guided in the first | oading
direction 5 in the housing-cover groove 31. The |oading process in the
first loading direction 5 is termnated in that the information disc 2
abuts agai nst stops 34 and 35 on the rear wall 6b of the housing 1. Once
the information disc 2 has been noved agﬁlnn the stops 34 and 35 in the
first loading direction_, 5, .a drive chani sm not,  shown, ig acftivated in a
manner, not shown, whi cﬁ'grréc‘ﬁéﬁf‘?’rﬂ"“'g@%’ q?ﬁ@?}“lﬂ?@“’f‘ﬁgrﬁgmﬂ}t\?g% ‘Iiré? Biiige, the

such a nanbssic akkial bf te JigPortngPicgleftbeih® Skl 78 tAO Seé] beinBLopéréd®iwath Spi ndl e
8, and upon the second pivotal arm9 in such a manner that this armis

pi vot ed coGRROBRUR1ICARONAG layer 26 the loeationgfitheiBEOYS, As a result, the groove 18
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mechanism, both the first guide and the second guide comprising 2 grooved transport wheel

and the loading mechanism being in an eject position, in which the information disc is
clamped in the grooves and is held in a stable manner by the guides, enabling it to be
removed by hand by a user.

-- Fig. 1 shows a first embodiment of a loading mechanism in accordance
with the invention in the eject position. The loading mechanism is accommodated in a
housing 1. The loading mechanism serves for moving an information disc 2 into the housing

1 aiong a linear loading path 4 in a first loading direction 5 and for moving out the

information disc 2 along the linear loading path 4 in a direction opposed to the first 1oading
direction 5. The infonnation;disc 2 has a circular edge 2a and has a circular positioning hole
3 with an edge 3a. The housing 1 has 2 front wall 6a, a rear wall 6b, side walls 6¢ and 6d,
as well as a bottom plate 6e and a housing cover 6f. A pivotal spindle 8 is mounted on the
bottom plate 6e in the proximity of the side wall 6c, about which spindle a first pivotal arm
7is pivotable. A spindle 10 is mounted on the bottom plate 6e in the proximity of the side
wall 6d, about which spindle a second pivotal arm 9 is pivotable. The first pivotal arm 7
carries an arm pivot 11 and a supporting segment 12 having a groove 13 as the first guide.
The second pivotal arm 9 carries an arm pivot 14. A transport wheel 16 is mounted on the
second pivotal arm 9 so as to be pivotable about a spindle 17. The transport wheel 16 has a
groove 18. A motor 19, whose shaft 19a carries a worm 20, is mounted on the bottom plate
Ge of the housing 1. The motor 19 can be driven in two directions. By means of the worm
20 a toothed wheel 21 can be driven, which toothed wheel is rotatably mounted on a spindle
21a carried by the bottom plate 6e. The toothed wheel 21 is in mesh with a toothed wheel
22, which is rotatably mounted on the spindle 10 of the second pivotal arm 9. The second
toothed wheel 22 is in mesh with a third toothed wheel 23, which is rotatably mounted on a
spindle 23a on the second pivotal arm 9. The third toothed wheel 23 meshes with a toothed
ring 24 on the transport wheel 16. Thus, the transport wheel 16 can be driven in two
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Fig. 4 is a sectional view of a first exanple of the transport wheel 16.
The transport wheel 16 is nade of steel and has the circunferential groove
18. The circunferential groove 18 has an inner circunferential surface 50.
At its inner circunferential surface 50 the groove 18 has an inner groove
hei ght 51. The circunferential groove 18 Rps a pressure face 52 at its
upper side and a pressure face 53 at its lower side. The pressure face 52

Qgs an angdigectibnd B hnieaAd bOthe Ictor B, ahd YfdtdrOhhi? 99k ORE WP REE 26 Stna it he
toothed wheel 21, the second toothed wheel 22 and the third toothed wheel 23.

A T-shaped coupling rod 26 has a first coupling-rod groove 27, which
extends perpendicularly to the first loading direction 5; a second coupling-rod groove 28,
which extends perpendicularly to the first loading direction 5, a first coupling-rod pin 29 and
a second coupling-rod pin 30. The first coupling-rod pin 29 and the second coupling-rod pin
30 engage a housing-cover groove 31 formed in the housing cover 6f and extending in the
first loading direction 5. The arm pivot 11 of the first pivotal arm 7 engages the first
coupling-rod groove 27 and the arm pivot 14 of the second pivotal arm 9 engages the second
coupling-rod groove 28.

The first pivotal arm 7 is pretensioned in the direction indicated by an
arrow 32 about the pivotal spindle 8 by means of a spring, not shown. The second pivotal
arm 9 is pretensioned in the direction indicated by an arrow 33 about the pivotal spindle 10
by means of a spring, not shown. It is also possible to pretension only one of the two pivotal
arms.

The rear wall 6b of the housing 1 carries two stops 34 and 35.

The side wall 6¢c of the housing 1 carries an auxiliary guide 36. This
auxiliary guide 36 has a lowe_:r supporting surface 36a, which extends in a loading plane 25,
and an upper guide surface 36b, which extends in the loading plane 25. The loading plane is
the plane in which the information disc 2 is moved into the apparatus in the first loading
direction 1 and is defined by the coordinate axes X-Y in Fig. 1. The upper guide surface 36b
is longer than the lower supporting surface 36a in the first loading direction 5.

In the eject position shown in Fig. 1 the user has brought the information
disc 2 by hand into engagement with the groove 13 of the supporting segment 12 and fhe
groove 18 of the transport wheel 16. For this purpose, the user holds the information disc 2

" by the edge 2a of the disc 2 and by the edge 3a of the positioning hole 3. The information
disc 2 thus held is moved from the eject position shown in Fig. 1 into the intermediate
position shown in Fig. 2. During this movement from the eject position shown in Fig. 1 into
the intermediate position shown in Fig. 2 the first pivotal arm 7 is pivoted about the spindle
8 and the second pivotal arm 9 is pivoted about the spindle 10. The pivoting force required
for this is exercised by the user. The information disc 2 is then laterally guided by the
groove 13 of the supporting segment 12 at one side and by the groove 18 of the transport
wheel 16 at the other side. The user does not touch the surface of the information disc 2.
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pressure face 53 has an angle of inclination 53a relative to the |oading

pl ane 25. The groove 18 of the transport wheel 16 with the inclined
pressure faces 52 and 53 and the inner circunferential surface 50 is
substantially U shaped.. Fig. 5is a sectional view of a
second exanple of the transport wheel 16. j§he transport wheel 16 conprises
a basic elenent 72 nade of steel. The basic profile 55 of the basic el enent
72 can be made of a crude te!ia@kmedifte pesiﬁ&i)bﬁtﬁéMoidiﬁgThﬁ%anTslﬁﬁsMeih @S2 the

profile 55, the daoﬂi el.enment 72 i.s cgvere with a | ayer 56 of
chrom um cé? ondije % PTojecsy fTem the frope6aphie dioysing ﬂﬂf fogging Fpechanisy gver

| ayer 56 CappieRintdly 2€Fof {tOHiaRERIPAL s ﬂﬁw‘iﬁﬁ”ﬁ o @lsgl/ﬂﬁbleQSMnE b @6ntrot
process. A p055| bl e vapor deposition process i s rocess (Chem cal

Vapor Depodrisl§)on the £ropt pighl -6af dhs hauginghl- &hmmr@ml pared 3Ba>9énbe5@rsmrem.s
parallel t@yd Eb?:u%ﬁ?éxf‘el BE 9chd &dg:?mﬂTBEocgbxfa&E %ﬁa@ﬁ&%&u@'foﬂf 866%«%@%@5 an

I nner circunferent surface an in groove e| g The
ci r cunf er edeRreducingoinfarmagom ae/ from thnanﬁonatthnrcbs;s&r The pasitidiingaolé 8 of theper.

breasore | AeRERRT BRICeRR e Biniiot o et eplro et RHgH Yy, e

user can also hold the mformauon disc 2 by the edge 3a of the positioning hole 3:and by the

edge 2a of the information disc 2 in this intermediate position.

When the user has inserted the information disc 2 by hand into the
housing 1 up to the intermediate position, the motor 19 is energized via a switch, not shown,
and t_he loading mechanism automatically completes the loading process. '

- The switch can be, for example, a mechanical switch or an optical switch
(light barrier). It is also possible to start the motor already at an earlier instant.

The motor 19 now begins to rotate so as to drive the transport wheel 16
clockwise via the motor shaft 19a, the worm 20, the first toothed wheel 21, the second
toothed wheel 22 and the third toothed wheel 23. The transport wheel 16, which rotates
clockwise, then exerts a tan§en1_:ia1 force on the edge 2a of the information disc 2, as a result
of which the information disc 2, which is supported between the supporting segment 21 and
the transport wheel 16, is automatically rolled into the housing 1 along a straight loading
path 4. The first pivotal arm 7 is then pivoted about the spindle 8 and the second pivotal arm
9 about the spindle 10.

Fig. 3 shows the loading mechanism in a roll-in position, in which the
information disc 2 has been moved up to the stops 34 and 35 in the first loading direction 5.
The pivotal arms 7 and 9 have been pivoted away from the disc edge 2a by means of the

" transport wheel 16 and the supporting segment 12 and the lower supporting surface 36a of
the auxiliary guide 36 no longer acts upon the information disc 2, so that by means of a
lowering mechanism, not shown, this information disc can be lowered with its positioning
hole 3 onto a clamping device 40 of a turntable 41, shown in the Figure, into a play position,
not shown. In this play position, not shown, the information disc 2 can be rotated by means
of the turntable 41, which is drivable by drive means, not shown, and the information stored
on the information disc 2, for example music information, can be reproduced.

The transfer from the intermediate position shown in Fig. 2 to the roll-in
position shown in Fig. 3 will be described in detail hereinafter.
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pl ane 25 and the inclined pressure face 60 has an angle of inclination 62

relative to the | oading plane 25. It is possible to use
a tungsten-carbon-hydrogen | ayer as an alternative to the vapor-deposited
chrom um car bi de | ayer 56. Fig. 6 is a sectional view of

the supporting segment 12. The supporting ;gegnent 12 conprises a basic
el emrent 73 nmade of steel and having a basic profile 63. This basic profile

63 is covered with a | aysfe Bisirt @hé@%u%?ﬂ{rﬁﬁg‘f cRcicV i, LRERG %eﬂ%ﬂt%}%

groove 13. The circunferential groove 13 o e supporting segrreyﬁ
an inner citcfredsetn phiheduformationgtiscnasragreadt phwbich gheinfermatiog disc @6 whidhe

hr oni . . _
Vapor depoc PulRreA 8ekeoH thANpREffe SAME 12 ah s AP L unt 18P RIBUEL g pre
t he steel. hpusinglodeng a graight loadingnpath ddal the fist loading alirectfon KitDurirg thpper si de
d i ncl | . e b t.its | ide. The.,ingcliped.
face 67 nadhdfteRt B3R ARE inidEaldh Ssincy o 8oy Bofifon e SueEit bf B BREREH g
t he i ncl i netisc isspamiye gdidedb thehamiliary guigt 86, 0khich @k & nkird guide th Edditdr t6ethé O
7 basically | ustrates the

tcgg pla(r)g? : Q%ugéq%ai%%%mgt 12 gm-% Eheméteguidfgaln%'the transport wheel ié forming the second
guide ensures a better guidance of the information disc 2. In a first part 42 of the auxiliary
guide 36, indicated in Figs. 2 and 3, the edge of the information disc 2 is then guided both
by the lower supporting surface 36a of the auxiliary guide 36 and by the upper guide surface
36b of the auxiliary guide 36. In a second part 43 of the auxiliary guide 36 the information
disc 2 is guided only by the upper guide surface 36b of the auxiliary guide 36. During the
movement of the information disc 2 in the first loading direction 5 rolling-in along the
straight Ioeiding path 4 is achieved in that the first coupling-rod pin 29 and the second
coupling-rod pin 30 are guided in the first loading direction 5 in the housing-cover groove

31. The loading process in the first loading direction 5 is terminated in that the information
disc 2 abuts against stops.-34 and 35 on the rear wall 6b of the housing 1. Once the
information disc 2 has beenz"mo_ved against the stops 34 and 35 in the first loading direction
5, a drive mechanism, not shown, is activated in a manner, not shown, .which mechanism
acts upon the first pivotal arm 7 in such a manner that this arm is pivoted clockwise about
the pivotal spindle 8, and upon the second pivotal arm 9 in such a manner that this arm is
- pivoted _cougter-clockwise about the spindle 10. As a result, the groove 18 of the transport
e wheel 16 and the groove 13 of the supporting segment 12 are disengaged from the edge 2a of
the information disc 2. In this position the information disc 2 is no longer guided by the
lower supporting surface 36a of the auxiliary guide 86. This enables the information disc 2 to
" be lowered onto the clamping device 40 of the tumntable 41 in a manner, not shown, by a
lowering mechanism, not shown, in a second loading direction 45 perpendicular to the
loading plane 25. The unloading process is exactly the inverse of the loading process.
Fig. 4 is a sectional view of a first example of the transport wheel 16.
The transport wheel 16 is made of steel and has the circumferential groove 18. The
circumferential groove 18 has an inner circumferential surface 50. At its inner
circuferential surface 50 the groove 18 has an inner groove height 51. The circumferential
groove 18 has a pressure face 52 at its upper side and a pressure face 53 at its lower side.
The pressure face 52 has an angle of inclination 52a relative to the loading plane 25 and the
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shown in Fig. 5, the supporting segment 12 shown in Fig. 6 and the

i nformation disc 2. The information disc 2 is made of pol ycarbonate and has
a first disc surface 2b, a second disc surface 2c and a circunferenti al
edge 2d. During the |l oading process the information disc 2 is clanped in

t he groove 18 of the transport wheel 16 angd, the groove 13 of the supporting
segnent 12. The first disc surface 2b of the information disc 2 engages

i‘gai NSt t hepREBRSHEE 53 has an angle of inclination 53a relative to the loading plane 25. The groove
18 of the transport wheel 16 with the inclined pressure faces 52 and 53 and the inner
“circumferential surface SO is substantially U-shaped.

Fig. 5 is a sectional view of a second example of the transport wheel 16.
The transport wheel 16 comprises a basic element 72 made of steel. The basic profile 55 of
the basic element 72 can be made of a crude steel, for example by turning. The steel basic
profile 55 of the basic element 72 is covered with a layer 56 of chromium-carbide at the
location of the groove 18. The chromium-carbide layef 56 can be applied, for example, by
means of a vapor deposition process. A pos'sible“ vapor deposition process is the CVD
process (Chemical Vapor Deposition). The vapor-deposited chromium-carbide layer 56
extends parallel to the basic profile 55. The circumferential groove 18 has an inner
circumferential surface 57 having an inner groove height 58. The circumferential groove 18
has an inclined pressure face 59 at its upper side and an inclined pressure face 60 at its lower
side. The inclined pressure face 59 has an angle of inclination 61 relative to the loading
plane-25 and the inclined pressure face 60 has an angle of inclination 62 relative to the
loading plane 25.

It is possible to use a tungsten-carbon-hydrogen layer as an alternative to
the vépor—deposited chromivi'lm-.carbide layer 56.

Fig. 6 is a sectional view of the supporting segment 12. The supporting
segment 12 comprises a basic element 73 made of steel and having a basic profile 63. This
basic prqﬁie 63 is covered with a Iéyer 64 of chromium-carbide at the location of the groove
13. The circumferential groove 13 of the supporting segment 12 has an inner circumferential
surface 65 having an inner groove height 66. The chromium-carbide layer 64 has been
applied, for example, by means of a vapor deposition process and extends parallel to the
basic profile 63 of the steel. The groove 13 has an inclined pressure face 67 .at its upper side

"and an inclined pressure face 68 at its lower side. The inclined pressure face 67 has an angle
of inclination 69 relative to the loading plane 25 and the inclined pressure face 68 has an
angle of inclination 70 relative to the loading plane 25.

Fig. 7 basically illustrates the cooperation between the transport wheel 16
shown in Fig. 5, the supporting segment 12 shown in Fig. 6 and the information disc 2. The
information disc 2 is made of polycarbonate and has a first disc surface 2b, a second disc
surface 2¢ and a circumferential edge 2d. During the loading process the information disc 2
is clamped in the groove 18 of the transport wheel 16 and the groove 13 of the supporting

segment 12. The first disc surface 2b of the information disc 2 engages against the pressure
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f.ace 59 of the transport wheel 16 and agai nst the pressure face 67 of the
supporting segnent 12. The second disc surface 2c of the information disc 2
engages agai nst the pressure face 60 of the transport wheel 16 and agai nst
the pressure face 68 of the supporting segnent 12. Omng to the inclination
of the pressure faces 59 and 60 of the trggsport wheel 16 and of the
pressure faces 67 and 68 of the supporting segnent 12 the surfaces 2b and
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be snal | er tlpan t he, t hi ckpness, 71 of the information djisc 2.
rmation 1s stored 1s neither in contact with the groove 18 of the transport wheel 16 nor

with the groove 13 of the supporting segment 12, which precludes damage to areas of the
information disc 2 on which information is stored. During loading the outer .edge 2d of the
information disc 2 is neither touched by the inner circumferential surface 57 of the transport
wheel 16 not by the inner circumferential surface 65 of the supporting segment 12. The inner
groove height 58 of the transport wheel 16 and the inner groove height 66 of the supporting
segment 12 are selected to be smaller than the thickness 71 of the information disc 2.

The angles of inclination 61 and 62 of the respective pressure faces 59
and 60 of the transport wheel 16 are in a range between 3° and 7°. The angles of inclination
69 and 70 of the respective gre_ssure faces 67 and 68 of the supporting segment 12 are in a
range between 4° and 8°. Owing to these small angles of inclination high normal forces can
be exerted on the surfaces 2b and 2c of the information disc 2 by means of the pressure faces
59, 60 and 67, 68, respectively. This provides an effective clamping action.

Chromium-carbide has a very high hardness, which in can reach values of

‘j. over 800 DPN (diamond pyramid hardness number). The modulus of elasticity of chromium-
carbide is very large and values of over 300 GPa can be attained. The high hardness of the
chromium-carbide layer 56 of the transport wheel 16 and of the chromium-carbide layer 64

" of the supporting segment 12 results in a very low wear of both the chromium-carbide layers
56 and 64 and of the surfaces 2b and 2c of the information disc 2. Since chromium-carbide
has a very good adhesion to polycarbonate very large static friction forces occur between the
surfaces 2b and 2c of the information disc and the pressure faces 59, 60 and 67, 68,
respectively. The modulus of elasticity of the chromium-carbide layers 56 and 64 is
substantially larger than the modulus of elasticity of the polycarbonate information disc 2. As
a result of this, it is achieved that the surfaces 2b and 2c of the information disc 2 partly
interengage with the pressure faces 59, 60 and 67, 68, respectively, thereby establishing a

frictional engagement between the information disc 2 and the chromium-carbide layers 56
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The angles of inclination 61 and 62 of the respective pressure faces 59 and
60 of the transport wheel 16 are in a range between 3[err] and 7. The
angles of inclination 69 and 70 of the respective pressure faces 67 and 68
of the supporting segnent 12 are in a range between 4[err] and 8[err].

OnM ng to these small angles of inclinationghigh normal forces can be
exerted on the surfaces 2b and 2c of the information disc 2 by neans of the

pressure f and®45The Gfaxansh @zﬁa&&ougmgentwﬁé ?res;rlﬂé Fadat Y] sbemasv gl l‘r“&txh ye
cl anpi ng actio Chr om uny has a very high
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har dness ngkédeh -0 madpgg&of elasticity of chromum carbide is very
| arge and val ues of over 300 GPa can be attained. The high hardness of the

chroni um car bi de | ayer Xbviog ta He in¢lined poessuretfaees 5956@aad 67, Gthtae loading
ohr oL U okl Bk Bl I APRRLAN SET oL iHERAR R Vo1
2b and 2c of the informiig.dhshdwsa corfd dsmhodi:xhemmfuln& Ivading deechadsom in/ ge ejego 0d
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60 and 67,ﬂ&8ﬁmteﬁmaﬁhmnely. The modul us of elast|C|ty of the
chrom um carbide layers T?xg fi?sr%%iw?o?alia?m 7 carries a transport wheel 75 as the first guide,
mounted so as to be pivotable about a spiﬁdle 76. The transport wheel 75 has a groove 77. A
motor 78, whose shaft 78a carries a worm 79, is mounted on the bottom plate 6e of the
housing 1. The motor 78 can be driven in two di;ections. By means of the worm 79 a
toothed wheel 80 can be driven, which toothed wheel is rotatably mounted on a spindle 80a
carried by the bottom plate 6e. The toothed wheel 80 is in mesh with a toothed wheel 81,

*  which is rotatably mounted on the spindle 8 of the first pivotal arm 7. The toothed wheel 81
is in mesh with a toothed wheel 82, which is rotatably mounted on a spindle 82a on the first
pivotal arm 7. The toothed wheel 82 meshes with a toothed ring 83 arranged on the transport
wheel 75. Thus, the transpo§ wheel 75 can be driven in two directions by means of the
motor 78, the motor shaft 78a, the worm wheel 79, the toothed wheel 80, the toothed wheel
81 and the toothed wheel 82, |

The geometrical ;ﬁmensions of the groove 77 of the transport wheel 75 of
the first guide and the groove 18 of the transport wheel 16 of the second guide are exactly
the same. The transport wheel 75 of the first guide and the transport wheel 16 of the second
guide are rotated in opposite directions with the same speed of rotation, as a result of which
the information disc 2 is moved into and out of the appafatus without self-rotation. |

The loading process from the eject position into the intermediate position
and the roll-in position proceeds similarly to that in the first embodiment.
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substantially larger than the nodulus of elasticity of the polycarbonate
information disc 2. As a result of this, it is achieved that the surfaces
2b and 2c of the information disc 2 partly interengage with the pressure
faces 59, 60 and 67, 68, respectively, thereby establishing a frictional
engagenent between the information disc 2jgnd the chrom um carbide |ayers
56 14 and 64. The
maxi mum surdiggmMs:oughness Rl err] of the pressure faces 59, 60 and 67, 68
lies in a

1. A loading mechanism for loading and unloading an information disc (2)
into/from an information-technology apparatus, a first guide (12) and a second guide (16)
each having a groove (13, 18) being provided for the disc edge (2a), the second guide
comprising a rotationally drivable transport wheel (16) which rolls the information disc (2)
into and out of the apparatus for the purpose of loading and unloading, characterized in that
the first guide (12) and the second guide (16) are supported so as to be movable, the groove
(13) of the first guide and the groove (18) of the second guide each have a pressure face (52,
33; 59, 60; 67, 68) which is inclined relative to the loading plane (25), the groove (13) of
the first and the groove (18) of the second guide each have an inner surface (50, 57, 65)
extending substantially perpendicularly to the loading plane (25), and the respective inner
groove height (51, 58, 66) has been selected to be smaller than the thickness (71) of the
information disc (2), in such manner that during the loading process the outer edge 2d of the
information disc (2) is not ig; contact with the inner surfaces (50, 57, 65) of the grooves (13;
18).
2. A loading mechanism as claimed in Claim 1, characterized in that the
groove (13) of the first guide and thia groove (18) of the second guide each have a pressure
face (52, 53; 59, 60; 67, 68) which is inclined relative to the loading plane at the upper side
‘L and at the lower side of the groove (13; 18).
. A loading mechanism as claimed in Claim 1 or 2, characterized in that
during the loading procedure the information disc (2) is clamped in the grooves (13; 14) of
" the first guide (12) and the second guide (16).
4, | A loading mechanism as claimed in Claim 3, characterized in that in an
eject position the information disc is clamped in the grooves (13; 14) of the first guide (12)
and the second guide (16) in such a manner that a user should exert 2 minimum force of 0.7
N to pull said information disc out of the grooves (13; 18) by hand.
5. A loading mechanism as claimed in any one of the Claims 2 to 4,
characterized in that the angles of inclination of the pressure faces (69, 70) of the first guide
(12) lie in a range between 4° and 8° and the angles of inclination (52a, 53a; 61, 62) of the

pressure faces of the second guide (18) lie in a range between 3° and 7°.
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rrange between 2 [errJmand 15 [err]m and the average arithnetical roughness
Rlerr] lies in a range between 0.2 [errJmand 1.5 [err]m

Onng to the inclined pressure faces 59, 60 and 67, 68 the Ioadlng

mechani smis al so capab) e of |oading i nf or mat i on dISCS 2 of different

t hi cknesses 71. Fig. §gshows a second enbodi ment of the
| oadi ng mechanismin the eject position. Apart fromthe construction of the

first guide,this second A@l‘d&@ﬂlbrﬁé&\aﬁ&n'ag%mxﬂn&ﬂn 519, Meeoffthé elaigadisment .
The first pivotal, arm7 carrjies a transport wheel as the first glide,
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surfaces of the pressure faces (52, 53; 59, 60; 67; 68) have such a roughness and the
information disc (2) is pressed against the pressure faces (52, 53; 59, 60; 67; 68) of the
groove with such a force that a frictional engagement exists between the surface of the
information disc (2) and the pressure faces (52, 53; 59, 60; 67; 68) during the loading

process.

9. - A loading mechanism as claimed in any one of the Claims 1 to 8,
characterized in that the basic material of the transport wheel (18) is steel and the steel is
covered with a layer (56) of chromium-carbide at least at the location of the pressure faces
(59, 60).

10. A loading mechanism as claimed in any one of the Claims 1 to 8,

characterized in that the bas;c material of the transport wheel (18) is steel and the steel is
covered with a layer of tungsten-carbon-hydrogen (56) at least at the location of the pressure
faces (59, 60).

11. A loading mech;nism as claimed in any one of the Claims 1 to 10,
thm_m the basic material of the first guide (12) is steel and the steel is covered
L with a layer (64) of chromium-carbide or tungsten-carbon-hydrogen at least at the location of

the pressure faces (67; 68).

12. . A loading mechanism as claimed in any one of the Claims 1 to 11,
" characterized in that the maximum surface roughness R, of the pressure faces (52, 53; 59,

60; 67; 68) lies in a range between 2 um and 15 um and the average arithmetical roughness
R, lies in a range between 0.2 pm and 1.5 pm.

13. A loading mechanism as claimed in any one of the Claims 9 to 12,
characterized in that the chromium-carbide layer (56, 64) or the tungsten-carbon-hydrogen |
layer (56, 64) has been deposited by means of a vapor-deposition process.

14. : A deck including a loading mechanism as claimed in any one of the
Claims 1 to 13. '
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pi votal arm 7. The toothed wheel 82 neshes with a toothed ring 83 arranged
on the transport wheel 75. Thus, the transport wheel 75 can be driven in
two directions by nmeans of the notor 78, the notor shaft 78a, the worm
wheel 79, the toothed wheel 80, the toothed wheel 81 and the toothed wheel
82. The geonetrical diyrensions of the groove 77 of the
transport wheel 75 of the first guide and the groove 18 of the transport
wheel 16 of5.t he second Awinferneation<ecanslbyy tpparauyiacluding 4 dezksp elaimedineClaifh
of the fir J gui de and the transport wheel 16 of the second guide are
rotated in opposite directions with the same speed of rotation, as a result
of which tig informatiqgcart fadic2inkiadiiB \dedéck A8 Glaffiéd MUCIafth 14he appar at us

wi t hout self-rotation. The | oadi ng process fromthe
eject position into the internediate position and the roll-in p05|t|on
proceeds simlarly.to that in the first enbodi nent.
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15 CLAI Ms: 1. A | oadi ng nmechani sm for | oading and
unl oading an information disc (2) into/froman information-technol ogy
apparatus, a first guide (12) and a second gui de (16)

10

15

18
ABSTRACT:
Loading mechanism for loading and unloading an information disc into/from an information-

technology apparatus.

The invention relates to a loading mechanism for loading and unloading
an information disc (2) into/from an information-technology apparatus, a first guide (12) and
a second guide (16) each having a groove (13, 18) being provided for the disc edge (2a), the
second guide comprising a rotationally drivable transport wheel (16) which rolls the
information disc (2) into and out of the apparatus for the purpose of loading and unloading.

In order to realize such a loading mechanism with minimal dimensions
and in order to enable the information disc (2) to be loaded and unloaded without its surface
being touched, the first guide (12) and the second guide (16) are supported so as to be
movable, the groove (13) of the first guide and the groove (18) of the second guide each
have a pressure face (52, 53; 59, 60; 67, 68) which is inclined relative to the loading plane
(25), the groove (13) of the first guide and the groove (18) of the second guide each have an
inner surface (50, 57, 65) extending substantially perpendicularly to the loading plane (25),
and the respective inner grogfve;height (51, 58, 66) has been selected to be smaller than the
thickness (71) of the information disc (2), in such manner that during the loading process the
outer edge 2d of the information disc (2) is not in contact with the inner surfaces (50, 57,

65) of the grooves (13; 18).

Fig. 7
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each ‘having a groove (13, 18) being provided for the disc edge (2a), the
second guide conprising a rotationally drivable transport wheel (16) which
rolls the information disc (2) into and out of the apparatus for the
pur pose of | oadi ng and unl oadi ng, characterized in that the first guide
(12) and the second guide (16) are supported so as to be novable, the
groove (13) of the first guide and the groove (18) of the second gui de each
have a pressure face (52, 53; 59, 60; 7 668) which is inclined relative to
the | oading plane (25), the groove (13)/2 the first and the groove (18) of
t he second gui de each have an inner surface (50, 57, 65) extending
substantially perpendicularly to the | oading plane (25), and the respective
i nner groove height (51, 58, 66) has been selected to be smak]er than the
t hi ckness (71) of the information disc (2), in such manner that during the
| oadi ng procesE t hegeofit er edge 2d of the information di SC IS not in

e ] \

contact with t 18). 2.
A | oadi ng necha —Cl B , gn t he groove
(13) of the firsf g i de_and the gro-ye (18) 'of the second gpi le&ﬁh have a
pressure face (5§ 3) whicdDis inclined re|jatiye to the
| oadi ng pl ane atjjt he upper S|de J
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and at the | ower side of the groove (13; 18). 3. A | oadi ng
mechanismas clainmed in Caiml or 2, characterized in that during the

| oadi ng procedure the information disc (2) is clanped in the grooves (13;
14) of the first guide (12) and the second guide (16). 4. A
| oadi ng mechanismas clainmed in Caim3, characterized in that in an eject
position the information disc is clanped in the grooves (13; 14) of the
first guide (12) and the second gui de (2 6i n such a manner that a user
shoul d exert a mninumforce of 0.7 Nto‘pull said information disc out of
t he grooves (13; 18) by hand. 5. A | oadi ng nechani sm as
claimed in any one of the Clains 2 to 4, characterized in that the angles
of inclination of the pressure faces (69, 70) of the first guide (12) lie
in a range between 4 and 8 and the angles of inclination (52a, 53a; 61, 62)
of the pressure faces of the second guide (18) lie in a range between
3[err] and 7.

/

6e,6f
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16 6. A | oadi ng nechanismas clained in any one of the
Clains | to 5, characterized in that the first guide conprises a supporting

segnent (12). 7. A | oadi ng nechani smas clainmed in any one
of the Clains 1 to 5, characterized in that the first guide conprises a
rotationally drivable transport wheel (75). 8. - A | oadi ng

mechani smas clainmed in any one of the Clains 1 to 7, characterized in that
the nodul us of elasticity of the surfaces of the pressure faces (52, 53;
59, 60; 67; 68) is greater than the nnd%zqs of elasticity of the

I nformation disc (2), the surfaces of t pressure faces (52, 53; 59, 60;
67; 68) have such a roughness and the

19
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i.nformation disc (2) is pressed against the pressure faces (52, 53; 59, 60;
67, 68) of the groove with such a force that a frictional engagenent exists
bet ween 't he surface of the information disc (2) and the pressure faces (52,
53; 59, 60; 67; 68) during the |oading process. 9. A

| oadi ng mechanismas clainmed in any one of the Clains 1 to 8, characterized
in that the basic naterial of the transporf wheel (18) is steel and the
steel is covered with a |layer (56) of car I um car bi de at |east at the

| ocation of the pressure faces (59, 60). “10. A | oadi ng
mechani smas claimed in any one of the Clains 1 to 8, characterized in that
the basic material of the transport wheel (18) is steel and the steel is
covered with a layer of tungsten-carbon-hydrogen (56) 46 | east at the

| ocation of the pressure faces (39%—89—}+ jeoadi ng

) /
mechani sm as Claiﬁid I n any one [Qi= Cllai n b 10 chars rized in
that the basic material of the f} ui de ( $ steel and the steel is
covered with a lay N N Sﬁ{ i R on- hydr ogen
at least at the | ptarg
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t-he pressure faces (67; 68). 12. A | oadi ng nechani sm as
claimed in any one of the Clains 1 to 11, characterized in that the maxi num
surface roughness R err] of the pressure faces (52, 53; 59, 60; 67; 68)

lies in 'a range between 2 [err]mand 15 [err]mand the average arithnetical
roughness Ra lies in a range between 0.2 [errlmand 1.5 [err]m 13.

A | oadi ng mechanismas clainmed in any e of the Cains 9 to 12,
characterized in that the chrom umcar 6 | ayer (56, 64) or the

t ungst en- car bon- hydrogen | ayer (56, 64) ‘has been deposited by neans of a
vapor - deposition process. 14. A deck including a | oading
mechani smas clained in any one of the dgns 1 to 13. '

Fig.7
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17 - 15. An i nf or mat i on-t echnol ogy apparatus including a deck
as clainmed in Caiml4. 16. A car radio including a deck as
clainmed in Caim14.
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