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rection and a second direction transverse to said first direction, and
which is also capable of moving upward The invention relates to a device
for manufactur-  and downward within the housing. ing a mould for a
disc-shaped registration carrier, said  When using the construction
according to the in- device being provided with a station for applying a
5   vention the substrates may be transported in the de- photosensitive
layer, such as a photoresist layer, to a  sired manner by means of the
transport mechanism, substrate, with a station for exposing said photosen-
between the substrates receiving means provided in sitive layer in
accordance with the registration data to  the various stations, whilst
desired operations may be be stored, with a station for developing the
photosen-  carried out, independently of each other, on the sub- sitive
layer and metallizing the side of the substrate  10  strate in each of said
stations. carrying the developed photosensitive layer, with a   The
invention will be explained in more detail station for applying a metal
coating and with a station  hereafterwith reference to an embodimentofthe
con- for applying a protective lacquer coating.         struction according
to the invention diagrammatically The term registration carriers is
understood to  illustrated in the accompanying figures. mean sound and/or
picture carriers and/or data carri-  15  Figure 1 is a diagrammatic front
view of the de- ers and the like, forexample so-called compactdiscs,  vice
according to the invention. as well as carriers which can be processed at a
later  Figure 2 is a diagrammatic plan view of the vari- stage for storing
sound, pictures or other data to be  ous stations of the device according
to the invention. registered thereon.
Figure 3 is a cross-sectional view of the device A method for manufacturing
such a mould is for  20  shown in figures 1 and 2. example described in
Dutch Patent Application No.     Figure 4 is an elevational view of a
device for re- 8802211. Said publication does not provide any indi-  moving
a substrate from a stack of substrates and for cation with regard to the
construction of a device to  transferring said substrate to the transport
mecha- be used for carrying out such a method, however.   nism. Dutch
Patent Application No. 8702157 describes   25  Figure 5 is a plan view of
figure 4. a device for carrying out a certain treatment of such  Figure 6
is an plan view of the mechanism for registration carriers, whereby the
device is provided  cleaning and applying a first coating and a photosen-
with a rotary table forsupporting a registration carrier,  sitive layer.
which rotary table and Its driving mechanism are mov-  Figure 7 is a plan
view of parts of a drying station. able between several stations. Notonly
does this lead   30  Figure 8 is a side view of figure 7. to a complicated
construction of the device, but a fur-  Figure 9 is a view, partly in
section and partly In ther drawback is that the processing of a
registration  elevation, of the developing and metallizing station. carrier
in the first station cannot start before the proc-  Figure 10 is an
elevational view of the means for essing in the last station has been
completed and the  placing contact rings on a substrate. rotary table has
been returned to the first station. It  35  Figure 11 is a plan view of
Figure 10. will be apparent that an economical mass production   Figure 12
is an elevational view of the means for cannot be realized with such a
device.             placing a clamping ring on a substrate. Furthermore it
has been proposed to design the     Figure 13 is a plan view of Figure 12.
various above-mentioned stations as separate units,   Figure 14 shows a
mechanism for carrying out and to transport registration carriers between
the va-  40  the immersing step in a bath (likewise shown) con- rious
stations in cassettes. An arrangement of sepa-  taining electrolytic fluid.
rate stations of this kind requires a great deal of   Figure 15 is a
larger-scale view of a detail of the space, whilst also the transport
between the various  construction shown in Figure 14. stations constitutes
a disadvantageous factor, which  Figure 16 is an elevational view of a part
of a sta- slows down the production process.            45  tion, where the
mould obtained can be subjected to a The object of the invention is to
obtain a device  finishing operation. of the above kind, which can have an
efficient and    Figure 17 is a plan view of Figure 16. compact
construction and wherein the successive       The device shown in Figures 1
- 3 comprises a operations can take place in succession and without
housing 1, which is closed during normal operation, in the operator having
to take action.           50   which several units 2 - 7 are accommodated.
Prefer- According to the invention this can be achieved  ably the design of
said units 2-7 is such that it is pos- In that the various stations are
accommodated In a  sible to remove such a unit as a whole, so as to be re-
housing and means for receiving the substrates are  placed as desired by a
unit carrying out (a) corre- provided in the various stations, whilst a
transport  sponding operation(s) or (an)other operation(s). mechanism
disposed within the housing is provided   55  Near the upper side of the
device a girder8 is pro- with at least one transport means for gripping a
sub-  vided, which extends in the longitudinal direction of strate, which
transport means is movable to and fro  the device and which forms part of a
transport mech- between the stations in a horizontal plane in a first di-
anism. A slide 9 is reciprocatingly movable along said 2    



3                  EP 0 594 255 B1                 4 girder by means of a
driving mechanism (not shown),  screw 20 with respect to the nut means 22,
by driving as indicated by means of the arrow A. The slide 9 sup-  means
not shown, and which is capable of vertical re- ports a girder 10 extending
perpendicularly to the gir-  ciprocating movement along with the lead
screw. der 8, along which a further slide 9' Is reciprocatingly  Three
suction pads 24 facing upwards are se- movable in the direction
accordingtothe arrow B. The   5   cured to the free end of the arm 23.
slide 9' functions to support two transport means 11  When a stack of
substrates 18 has been placed and 12, which are provided with radially
movable  in the device, the arm 23 may be moved to a position hook-shaped
fingers 13. The transport means 11 and  under the stack by means of a
suitable control mech- 12 are reciprocatingly movable in vertical direction
by  anism, then be pivoted under the stack and be moved driving means (not
shown).                   10  upwards until the suction pads 24 abut
against the When the fingers 13 have been moved radially   bottom side of
the lowermost substrate 18. This pos- outwards a transport means can be
placed on a sub-  ition is detected by means of a sensor25 mounted on
strate, and when the fingers 13 are moved inwards  the arm. In the suction
pads 24 a sub-atmospheric again the hook-shaped ends of the fingers will
en-  pressure can be generated by means not shown, after gage under the
substrate, so that the substrate can   15  which the lowermost substrate 18
can be pivoted thus be lifted by a respective transport means and be  away
from its position under the stack of substrates moved through the housing
by means of the above-  remaining behind to a position beside the holder
with described transport mechanism.                    substrates. In this
position the substrate 18 can be As will furthermore be apparent from
Figures 1 -  taken over from the arm 23 by one of the transport 3 the
housing may be subdivided Into three compart-  20  means 11 or 12. ments 14
- 16, one being located above the other. The  As will become apparent
hereafter the registra- uppermost compartment 14 actually accommodates
tion carriers will be wet during certain stages of the the transport
mechanism. The compartment 15 locat-  process. On the basis of. this two
transport means 11 ed thereunder, which may be subdivided near the   and 12
are provided, as already mentioned above, so units 2 - 7 in the manner
shown in Figures 1 and 2,  25  that the one transport means may be used for
trans- accommodates the various means yet to be described  porting dry
substrates and the other transport means for processing the registration
carrier. At least some  may be used for transporting wet substrates, as a
re- of these units will be provided with a rotary table as  suit of which
undesirable contamination of the sub- diagrammatically indicated in Figure
3.           strate and the device can be avoided. The lowermost
compartment 16, likewise subdi-  30  After a substrate 18, usually formed
by a glass vided in correlation with the units 2 - 7, will accommo-  disc,
has been picked up by a transport means 11, 12 date auxiliary means, such
as electronic equipment,  said substrate may be moved upwards Into the
space liquid-containing vessels and the like. Preferably said  14 through a
hole 27 provided in the wall 26 dosing auxiliary means are disposed on
slides, so that they  the compartment 15 at its upper side and be trans-
can be moved into and outof the housing transversely  35  ported to the
unit 4, in order to be moved downwards to the longitudinal direction of the
housing In order to  there through a hole 27 provided in the wall 26 to a
carry out maintenance work and the like.          station 28for cleaning
and applying afirstcoating and The unit 3 is provided with an opening,
through  a so-called lacquer coating or photosensitive layer. which a
holder supporting a number of substrates ar-  As is diagrammatically shown
in Figure 6 this sta- ranged one on top of the other, generally glass
discs,  40  tion 28 comprises a rotary table 29, which is disposed may be
disposed in the device. A mechanism, which  within a cup-shaped means 30,
whose construction is shown In more detail in Figures 4 and 5, Is disposed
at least substantially corresponds with the cup-shap- near said
introduction opening, said mechanismfunc-  ad means yet to be described in
more detail with ref- tioning to remove a substrate from the stack and de-
erence to Figure 9. liver said substrate to the transportmechanism.  45
Furthermore two supply pipes 33 and 34, which As is shown in Figure 4 a
number of substrates  are pivotable about vertical axes of rotation 31 and
32 18, for example glass discs, are stacked one on top  respectively, are
provided in this station, as well as a of the other within the housing.
cleaning means, which is pivotable about a vertical The mechanism shown In
Figures 4 and 5 com-   axis of rotation 35 and which is capable of vertical
re- prises a support 19 secured to the frame of the de-  50  ciprocating
movement, such as for example a brush vice, In which a vertical lead
screw20 is rotatably jour-  means 36, said brush means being rotatable
about a nailed. The lead screw 20 can be rotated by means of  horizontal
axis of rotation. a driving motor 21 connected to said lead screw.
Whilst the substrate placed on the rotary table 29 The lead screw 20 is
passed through a nut means  is rotated by means of said rotary table a
rinsing liq- 22, which is locked against rotation about the central  55
uid, deionized water in this case, will be spread over axis of the lead
screw 20 ina manner notshown. Con-  the upper surface of the substrate by
means of the nected to said nut means 22 Is one end of an arm 23,  supply
pipe 33 in order to rinse the substrate. While which is rotatable about the
central axis of the lead  rinsing liquid is being supplied the upper
surface of 3    



3                   EP 0 594 255 B1                   6 the substrate is
also brushed clean by means of the  as even as possible over the substrate
supported on brush 36, which has been pivoted to a position above  the
rotary table. the substrate. After cleaning the brush may be pivot-  After
the passage of hot air for the drying step ed back to the position shown in
Figure 6, in which the  cooler air for cooling the substrate is passed
through brush Is located above a pan 37 (diagrammatically   5   the air
line for some time. shown), to which a drain pipe 38 Is connected for    In
practice it has become apparent that In a suit- draining moisture dripping
from the brush. After rins-  able embodiment hot air Is passed for [err] 3
minutes and ing a first coating may be applied via pipe 33. After a
cooling air is passed for [err] 7 minutes. In practice this first coating
has been applied the material forforming  implies that as a resultof this a
considerably shorten- the eventual lacquer coating or so-called photosensi-
10  Ing of the time required for drying the lacquer or pho- tive layer is
applied by means of the supply pipe 34  tosensitive material has been
obtained. So far it has and spread over the substrate surface.
been usual to have this drying take place in a sepa- Furthermore a suction
pipe 39 for exhausting va-  rate oven, whereby the drying time amounts to
[err] I pours is connected to the cup-shaped pan 30.      hour. After the
lacquer coating or photosensitive layer  15  After the photosensitive layer
has thus been has thus been applied to the substrate, said substrate  dried
and the pipe part 41 has been opened again by will be moved by means of the
transport mechanism  removing the cover 45, the substrate, which is now to
the station 40 for drying the lacquer coating.  provided with a
photosensitive layer, may be supplied An air line with a horizontal pipe
part 41 shown in  to a station 52 for recording the desired information
station 40 in the Figures is provided for the drying of  20  on the
registration carrier. This station 52 comprises the lacquer. A rotary table
42 is at least partially dis-  a rotary table 53, on which the substrate 18
provided posed within the interior of the pipe part 41, through  with a
lacquer coating or photosensitive layer can be a hole provided in the
bottom wall of the pipe part 41.  placed by means of the transport
mechanism. Fur- Said rotary table is provided with three suction pads
thermore the station 52 conventionally comprises a 43, in which a
subatmospheric pressure can be gen-  25  laser device 54, as well as an
optical apparatus 55, erated for fixing a substrate 18 on the rotary table
in  by means of which the light beam is emitted to lenses question. The
rotary table can be rotated by means of  57 supported by a carrier 56. The
carrier 56 is secured a driving motor 44 coupled to the rotary table.   to
a shaft 58, which can be moved lengthwise by The substrate 18 can be placed
on the rotary ta-  means of a driving mechanism 59 in orderto move the ble
by means of the transport mechanism, through an   30  carrier over guide
rails 60, In such a manner that the opening provided In the upper wall of
the pipe part 41,  carrier moves overthe substrate 18 supported by the
which opening can be closed by means of a cover 45.  rotary table 53. Thus
the photosensitive layer will be The cover 45 is secured to one end of a
supporting  exposed in the desired manner in accordance with in- arm 45'.
The supporting arm 45' is secured to a vert-  formation or the like to be
recorded. ical shaft 46, which can be rotated about its central  35  After
having been exposed in this manner the axis by means of a rotation motor
47.             substrate 18 is moved to a station 61 by means of the The
shaft 46 is furthermore supported by a sup-  above-described transport
mechanism. porting mechanism 48, which can be moved upwards      As is
shown in more detail in Figure 9 the station and downwards by means of a
setting cylinder 49.  61 comprises a rotary table 62 for receiving a sub-
Thus, in orderto open the aperture provided in the up-  40  strate. The
rotary table 62 can be rotated about a vert- per wall of the pipe part 41,
the cover 45 may be  ical axis by means of a motor 63. moved upwards and
then be pivoted horizontally from   The rotary table 82 is disposed in a
cup-shaped the position illustrated in full lines in Figure 7 to the  means
65, to the bottom side of which a drain pipe 66 position illustrated in
dotted lines in Figure 7.  is connected. Near the upper side of the
cup-shaped After the substrate has been placed on the rotary  45  means 65
a circular recess 67 is provided in the cup- table the air passage may be
closed by moving the  shaped means, the inner wall of said recess being lo-
cover in opposite direction. Then an air flow may be  cated slightly lower
than the outer wall, as will be ap- generated In the air passage by means
of a fan (not  parent from Figure 9. A pipe 68 for exhausting va- shown).
Heating coils 50 extending perpendicularly to  pours is connected to said
recess 67. the longitudinal direction of the air passage are pro-  50  A
rotary shaft 70, which is rotatable about a vert- vided for the heating of
the air in the air passage, said  ical axis of rotation by means of a
driving mechanism heating coils in Figure 7 being shown in a position  69,
is provided near the rotary table, to which rotary turned through 90 with
respect to their actual posi-  shaft the end of an arm 71 is secured. The
end of the tion.                                             arm 71
functions to support a plurality of pipes 72 for As is furthermore apparent
from Figure 7 a dia-  55  supplying various liquids when the end of the arm
71 phragm 51, which slightly narrows the air passage, is  In question
supporting the pipes is located above the provided between the rotary table
and the heating  cup-shaped means in the manner indicated In Figure coils
in the air passage, in order to effect an air flow  9. 4    



7                  EP 0 594 255 B1                8 From this position the
arm 71 can be pivoted to a  that the ring covers a narrow outer edge of the
sub- position In which the free end of the arm supporting  strate and
slightly projects beyond the substrate at the pipes is located above a pan
74 (Figure 2), so that  the outer side. any liquid dripping from the pipes
or rinsing liquid  The mechanism shown in Figures 10 and 11 Is used for
flushing the pipes can be drained via the pan   5   disposed in station 80
with a view of providing the 74.
metal contact ring 86. It is noted that for easy reference the diagram-
This mechanism comprises a supporting means matically Indicated arm 71 and
the pipes 72 In Figure  87, which is vertically movable by means of a
setting 2 are not shown in their position above the pan 74, as  cylinder
88. is usual, but in a different position.       10      Said supporting
means 87 supports a vertical A further vertical shaft 76, which is
rotatable by  shaft 89, to which one end of an arm 90 is secured. a driving
means 75, supports an arm 77, to which     The shaft 89 with the arm 90
secured thereto can three lenses 78 are secured. The lenses 78 function  be
pivoted about the vertical axis of the shaft 89 by to pick up laser light
beamed in the direction accord-  means of a setting cylinder 91 secured to
the support- ing to the arrow B, which can move through the sub-  15  ing
means, the piston rod 91' of said setting cylinder strate processed in the
above-described manner and  being coupled to the shaft 89. which is
subsequently picked up by the lenses 78.    The free end of the arm 90 is
formed by a plate The light picked up by the lenses is influenced by the
92. A disc 93 is supported on the plate 92, which disc configuration which
the photosensitive layer obtains  is rotatable about an axis 94 with
respect to the plate during the processing step, and thus it is made pos-
20  92. The disc 93 Is coupled to a piston rod 95 of a set- sible to check
whether or not the desired processing  ting cylinder 96 secured to the arm
90 with a view to is carried out in the desired manner.
rotating the disc 93. Various liquids are supplied in succession by
Three slotted holes 97 are provided in the disc 93, means of the various
pipes. First the substrate will be  in such a manner that the distance
between the axis rinsed, after which a basic developing fluid is washed
25  94 and the respective slotted holes from one end of over the
photosensitive layer in order to remove the  each of said slotted holes to
the other end of each of exposed materials from the photosensitive layer.
said slotted holes gradually increases. Vertical pins Whilst the
photosensitive layer is being developed In  98 are located within said
slotted holes 97, said pins this manner the above-described checking by
means  being connected to the ends of rods 99, which extend of the laser
light and the lenses 78 is in particular ef-  30  in radial direction with
respect to the axis 94. The rods fected.
99 are accommodated in guide blocks 99' secured to After that the remaining
photosensitive layer  the plate 92 so as to be movable In longitudinal
direc- and/or the upper surface of the substrate 18 Is met-  tion. allized
by supplying suitable liquids, generally provid-  It will be apparent that
when the disc 93 is being ed with a nickel coating, so that a product is
obtained   35  pivoted forwards and backwards by means of the set- which in
principle corresponds with the product de-  ting cylinder 96, the rods 99
will be moved in their picted in Figure 2 of the aforesaid Dutch
PatentAppll-  longitudinal direction. cation No. 8802211.
Downwardly extending arms 100 are secured to Afterthe substrate 18 and the
photosensitive lay-  the ends of rods 99, and fingers 101 are secured to er
applied thereto have thus been treated in the sta-  40  the ends of said
arms 100. tion 61 and after the arms 77 and 71 have been piv-  A plurality
of rings 86, one lying above the other oted to a position beside the
cup-shaped means, the  in a rack or the like, will be disposed near the
station substrate is transported to a subsequent station 80 by  80, for
example in the position 86 diagrammatically In- meansof the transport
mechanism, and thaton asup-  dicated in Figure 10. porting plate 81 (Figure
15) secured to the upper end   45  The uppermost ring from the stack may
now be of a supporting arm 82, which, when the substrate is  picked up by
means of the mechanism described with being placed, occupies the vertical
position shown in  reference to Figures 10 and 11, byfirst moving thefin-
Figure 14. From this position the supporting arm 82  gers outwards by means
of the arms 99, and further- is pivotable about a horizontal pivot axis 84
to the pos-  more moving the fingers to a position in which they ition
illustrated in dotted lines in Figure 14 by means  50  are located under
the uppermost ring of the stack, by of a setting cylinder (not shown),
which is coupled to  pivoting and vertically moving the arm 90 in a
suitable the arm 82 by means of a connecting rod 83.       manner, after
which the fingers may be moved to- More particularly the substrate 18 will
thereby  wards each other again, so that the fingers 101 will come to lie
on the upper ends of a few compression  come to lie under the uppermost
ring of the stack. springs 85 mounted within the supporting plate 81.   55
Then the uppermost ring may be moved to a position Then a thin metal
contact ring 86, in particular  above the substrate supported by the'
supporting made of stainless steel or nickel, must be placed on  plate 81,
by suitably moving the arm 90 in vertical di- the substrate, the dimensions
of said ring being such  rection and pivoting said arm, so as to place the
ring 5    



9                  EP 0 594 255 B1                10 on said substrate in
this manner.                    By pivoting of the arm 109 the clamping
ring 102 After that the substrate and the ring placed on the  can be moved
to a position above the supporting plate substrate are to be clamped down
on the supporting  81 shown in Figure 15 and subsequently be moved plate 81
forfurther processing.                  downwards, in such a manner that
the pins 104 will The mechanism shown in Figures 12 and 13 is   5   move
towards the inside through the vertically ex- disposed in station 80 with a
view to providing a  tending parts of the L-shaped slotted holes 105 and
clamping ring 102.                               the clamping ring 102 will
be supported on the ring 88. As is apparent in particular from Figure 15,
the  Then the clamping ring may be rotated by rotating the clamping ring
102 has a more or less L-shaped sec-  interconnected plates 113 and 115 by
means of the tion, the configuration being such that in the mounted  10
setting cylinder 114, whereby the clamping ring is tak- position ofthe
damping ring 102 one leg of the clamp-  en along by the plates 113 and 115
via the bolts 117. ing ring 102, with a sealing ring 103 provided therein,
At the end of the rotation the pins 104 will be located will come to lie on
the ring 86, whilst the other leg will  near the dosed ends of the
horizontally extending more or less extend along the outer circumference of
parts of the slotted holes 105. Then the plates 113 the supporting plate
81. Three radially extending pins  15  and 115 may be pivoted to a position
in which the 104 are provided in the outer circumference of the  heads 118
will come to lie near the recesses 120, so supporting plate 81 in regularly
spaced-apart rela-  that the plates 113 and 115 can then be moved up-
tionship, In such a manner that said pins project be-  wards with the pins
117 whilst leaving behind the yond the outer circumference of the
supporting plate  damping ring 102 on the supporting plate 81. 81, and are
able to cooperate with L-shaped slotted   20  Then, as is illustrated in
dotted lines in Figure 14, holes 105 provided in the clamping ring 102, the
short  the substrate 18 thus clamped down and the stainless leg of said
slotted holes being open at a point located  steel contact ring 86 damped
down thereon may be at the inner side and bottom side of the clamping ring,
pivoted into a vessel 125 containing electrolytic fluid. and the long leg
extending in circumferential direc-  A housing 128 is disposed within said
vessel, which tion.                                       25  housing is
provided with an opening 127 at one side, The mechanism shown in Figure 12
and 13 for   opposite which the supporting plate 81 with the sub- providing
or removing the clamping ring 102, as the  strate 18 clamped down thereon
is disposed in the case may be, comprises a supporting means 106,   manner
illustrated In dotted lines in Figure 14. which is vertically movable by
means of a setting cy-  As is furthermore indicated in Figure 14 a plate
linder 107. The supporting means supports a vertical  30  129 may be moved
in front of the opening 127 within shaft 108, to which the free end of an
arm 109 is se-  the housing 126, said plate being provided with a pas-
cured. The shaft 108, together with the arm 109, Is  sage 130, which is
adapted to the substrate surface pivotable about the central axis of the
shaft 108 by  to be metallized. Since the plate 129 is readily ex- means of
a setting cylinder 110 secured to the sup-  changeable with another plate
having another pas- porting means 106, a piston rod of said setting cylin-
35  sage, the size of the passage may readily be adjusted der being coupled
to the shaft 108.              according to what is required. The free end
of the arm 109 supports a disc 113  Furthermore a receiving means 131 is
placed by means of a vertical shaft 112, said disc being ro-  within the
vessel, in which receiving means a large tatable about the central axis of
the verticalshaft 112  number of metal balls, generally nickel balls 132,
will by means of a setting cylinder 114 secured to the arm   40  be
located. By using the construction illustrated the 109. Afurther plate 115
is secured to the bottom side  distance between the receiving means 132
contain- of the plate 113 by means of bolts 116. Said bolts 116  Ing the
nickel balls and the substrate to be treated are passed through slotted
holes 117, in order to en-  may be kept comparatively small, in the order
of  35 able a correct adjustment of the two plates 113 and  mm, which has a
positive effect on the quick and even 115 with respect to each other.
45  coating of the substrate. A few pins 117 extending under the plate 115
are  As Isfurthermore indicated in Figure 14 a number secured to the plate
115 at regular intervals. Heads  of liquid passages 133 are provided over a
circumfer- 118aresecuredtothe bottom ends of said pins which  entlal angle
of  50 in the wall of the housing 126 heads are accommodated In curved
slotted holes 119  bounding the opening 127. Through these openings
provided in the interior of the clamping ring 102, said  50  fresh
electrolyte may be supplied, In such a manner slotted holes at one end
being provided with an en-  that said fresh electrolyte approximately flows
in a di- larged hole 120, which is open atthe upperside of the  rection
parallel to the surface of the substrate 18, as clamping ring, through
which a head 118 may be in-  Is Indicated by means of the arrow C. troduced
into the slotted hole 119 or be removed    By constantly supplying fresh
electrolyte a satis- therefrom, as the case may be, upon suitable vertical
55  factory deposition of the nickel on the substrate sur- movementof the
arm 109 with the parts supported by  face will be effected. the arm and
rotation of the plates 113 and 115 about  It will be apparent that the
nickel deposit on the the shaft 112.
substrate and the metal contact ring placed thereon 6    



11                 EP 0 594 255 B1                12 will for example act
as a cathode thereby, and the  receiving ring 153 coupled to a shell 153'
secured to nickel balls will form the anode, as is usual in process-  the
arm 148 and surrounding the spraying mecha- es like this.
nism will come to rest on the upwardly tapering cir- Thus a thick coating
will be applied to the sub-  cumferential surface of the cup-shaped means
154 strate in this station, within the spirit as shown in Fig-   5
accommodating the rotary table 145. Forthis purpose ure 3 of the aforesaid
Dutch Patent Application No.  a bottom ring 155 of the receiving ring is
designed to 8802211.                                         slope upwards
from its outer circumference towards Once a sufficiently thick coating has
been    the inside, as a result of which a space 158 for catch- formed, the
supporting plate 81 will be pivoted back  ing any residual lacquer is
formed between the outer again, whereby the supporting plate with the sub-
10  wall of the receiving ring 153 and the bottom ring 155. strate and the
coating will be rinsed with hot delon-  The receiving ring 153 is coupled
to the shell 153' by ized water. Then the supporting plate is pivoted back
means of pins 157 and suitable L-shaped slotted to the position shown in
Figure 14, after which the  holes, which form some kind of bayonet catch,
so as clamping ring 102 can be removed by reversing the  to be
readilydetachable, sothatthe receiving ring 153 above-described steps for
providing the clamping ring  15  can readily be removed and cleaned when a
certain 102. Then the substrate with the coating provided  amount of
lacquer has been collected in the ring. thereon, which Is now integral with
the ring 86 placed  The male mould thus completed may be dis- on the
substrate, may be removed by means of the  charged from the device so as to
be stored and/or be transport mechanism and be placed on a pivotable
supplied to further processing machines. arm 140, which is disposed in a
further station 141.  20  During operation the housing 1 will be closed and
The construction of the pivotable arm 140 at least  clean air can be
supplied to the substrate processing substantially corresponds with the
above-described  stations through ducts 158 bounded by the housing arm 23,
and the substrates may be placed in a rack  and a grid 159. 142 provided In
the station 141 by means of said arm  The sequence in which the various
stations are 140, which is pivotable about a vertical axis and which  25
arranged may be different from the sequence descri- is vertically movable
as well.                   bed above and depicted in the Figures. The
substrates processed in this manner can be   It is to be preferred,
however, to provide the sta- removed from the device through an access door
(not  tion 52 near one end of the housing 1, since the equip- shown), so
that the substrate can be removed in the  ment disposed in said station,
such as the laser de- usual manner, for example by hand, from the so-cal-
30  vice and the optics, comprises sensitive components, led male mould
formed on the substrate in the above-  which require regular maintenance.
described manner, which will look as shown in Figure  As a result of the
arrangement of this equipment 4 of the above-mentioned Dutch Patent
Application  near one end of the device the equipment can be ac- No.
8802211.                                     commodated so as to be readily
accessible. If necessary said male mould may be placed on  35  Furthermore
It is not necessary for the various a rotary table 145 present in the
station 141 with its  stations to be arranged In a straight line. The
housing embossed surface turned upwards, after which a   1 may also be
curved, for example. light source 146 (diagrammatically indicated), which
Although in the above several references have is secured to an arm 147,
which is pivotable about a  been made to Dutch Patent Application No.
8802211 vertical axis, may be moved overthe plate so as to de-  40  it will
be apparent that when using the device accord- velop the residual lacquer
or photosensitive material  Ing to the invention, it will be possible to
form a male remaining behind on the male mould that has been  mould on the
substrate 18 by using a method which formed. Then a spraying mechanism 149
secured to  deviates from the method described in Dutch Patent the end of
an arm 148 (Figures 16, 17) may be pivoted  Application No. 8802211. above
the male mould supported on the rotary table.  45 The arm 148 can be moved
upwards and downwards, in a similar manner as described above, by means of
Claims a setting cylinder 150, and also be pivoted about a vertical pivot
axis by means ofa horizontal setting cy-  1. A device for manufacturing a
mould for a disc- linder 151.                                  so
shaped registration carrier, said device being In the position of the
spraying mechanism 149    provided with a station (28) for apilying a
photo- shown in Figure 16 rinsing liquid may be sprayed on  sensitive
layer, such as a photoresist layer, to a the male mould 152 supported on
the rotary table 145  substrate (18), with a station (52) for exposing (not
shown in Figure 16), so as to rinse the male   said photosenstive layer in
accordance with the mould.                                      55
registration data to be stored, with a station (61) Then a lacquer coating
may be provided on the    for developing the photosensitive layer and met-
male mould 152 via the spraying device 149. For this  allizing the side of
the substrate carrying the de- purpose the arm 148 is moved downwards, so
that a   veloped photosensitive layer, and with a station 7    



*   C    L    M  S    * will for example act as a cathode thereby, and the
receiving ring 153 coupled to a shell 153' secured to nickel balls will
form the anode, as is usual in process-  the arm 148 and surrounding the
spraying mecha- es like this.                                    nism will
come to rest on the upwardly tapering cir- Thus a thick coating will be
applied to the sub-  cumferential surface of the cup-shaped means 154 strat
In this station, within the spirit as shown in Fig-   5   accommodating the
rotary table 145. Forthis purpose ure 3 of the aforesaid Dutch Patent
Application No.  a bottom ring 155 of the receiving ring is designed to
8802211.                                         slope upwards from its
outer circumference towards Once a sufficiently thick coating has been
the inside, as a result of which a space 156 for catch- formed, the
supporting plate 81 will be pivoted back  ing any residual lacquer is
formed between the outer again, whereby the supporting plate with the sub-
10  wall of the receiving ring 153 and the bottom ring 155. strate and the
coating will be rinsed with hot deion-  The receiving ring 153 is coupled
to the shell 153' by ized water. Then the supporting plate is pivoted back
means of pins 157 and suitable L-shaped slotted to the position shown In
Figure 14, after which the  holes, which form some kind of bayonet catch,
so as clamping ring 102 can be removed by reversing the  to be readily
detachable, sothatthe receiving ring 153 above-described steps for
providing the clamping ring  15  can readily be removed and cleaned when a
certain 102. Then the substrate with the coating provided  amount of
lacquer has been collected in the ring. thereon, which Is now integral with
the ring 86 placed  The male mould thus completed may be dis- on the
substrate, may be removed by means of the  charged from the device so as to
be stored and/or be transport mechanism and be placed on a pivotable
supplied to further processing machines. arm 140, which is disposed In a
further station 141.  20  During operation the housing 1 will be closed and
The construction of the pivotable arm 140 at least  clean air can be
supplied to the substrate processing substantially corresponds with the
above-described  stations through ducts 158 bounded by the housing arm 23,
and the substrates may be placed In a rack  and a grid 159. 142 provided in
the station 141 by means of said arm  The sequence in which the various
stations are 140, which is pivotable aboutavertical axis and which  25
arranged may be differentfrom the sequence descri- is vertically movable as
well.                   bed above and depicted in the Figures. The
substrates processed in this manner can be   It is to be preferred,
however, to provide the sta- removed from the device through an access door
(not  tion 52 near one end of the housing 1, since the equip- shown), so
that the substrate can be removed in the  ment disposed in said station,
such as the laser de- usual manner, for example by hand, from the so-cal-
30  vice and the optics, comprises sensitive components, led male mould
formed on the substrate in the above-  which require regular maintenance.
described manner, which will look as shown in Figure  As a result of the
arrangement of this equipment 4 of the above-mentioned Dutch Patent
Application  near one end of the device the equipment can be ac- No.
8802211.                                     commodated so as to be readily
accessible. If necessary said male mould may be placed on  35  Furthermore
it is not necessary for the various a rotary table 145 present in the
station 141 with its  stations to be arranged in a straight line. The
housing embossed surface turned upwards, after which a   1 may also be
curved, for example. light source 146 (diagrammatically indicated), which
Although in the above several references have is secured to an arm 147,
which is pivotable about a  been made to Dutch Patent Application No.
8802211 vertical axis, may be moved over the plate so as to de-  40  it
will be apparent that when using the device accord- velop the residual
lacquer or photosensitive material  ing to the invention, it will be
possible to form a male remaining behind on the male mould that has been
mould on the substrate 18 by using a method which formed. Then a spraying
mechanism 149 secured to  deviates from the method described in Dutch
Patent the end of an arm 148 (Figures 16,17) may be pivoted  Application
No. 8802211. above the male mould supported on the rotary table.  45 The
arm 148 can be moved upwards and downwards, in a similar manner as
described above, by means of  Claims a setting cylinder 150, and also be
pivoted about a vertical pivot axis by means of a horizontal setting cy-
1. A device for manufacturing a mould for a disc- linder 151.
so      shaped registration carrier, said device being In the position of
the spraying mechanism 149    provided with a station (28) for apllying a
photo- shown in Figure 16 rinsing liquid may be sprayed on  sensitive
layer, such as a photoresist layer, to a the male mould 152 supported on
the rotary table 145  substrate (18), with a station (52) for exposing (not
shown in Figure 16), so as to rinse the male   said photosenstive layer in
accordance with the mould.                                      55
registration data to be stored, with a station (61) Then a lacquer coating
may be provided on the    for developing the photosensitive layer and met-
male mould 152 via the spraying device 149. For this  allizing the side of
the substrate carrying the de- purpose the arm 148 is moved downwards, so
that a   veloped photosensitive layer, and with a station 7    
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* (80) for applying a metal coating, characterized In  duced Into said air
line, which opening can be that the various stations (28, 52, 61, 80) are
ac-  closed by means of a vertically movable cover comodated in a housing
(1) and means (29, 53,     (45) which is pivotable about a vertical axis of
ro- 62, 81) for receiving the substrates (18) are pro-  tation. vided in
the various stations, whilst a transport   5 mechanism (9-12) disposed
within the housing is  8. A device according to claim 6 or 7, characterized
provided with at least one transport means (11,   In that a diaphragm (51)
is provided in said air line 12) for gripping a substrate, which transport
(41), upstream of the location where a substrate means (11, 12) is movable
to and fro between the   (18) Is introduced into the air line. stations in
a horizontal plane in a first direction   10 and in a second transverse to
said first direction,  9. A device according to any one of the preceding
and which is also capable of moving upward and     claims 2-8,
characterized in that said drying sta downward within the housing.
tion (40) is disposed near the feed station (3) for the substrates. 2. A
device according to claim 1, characterized in  15 that said device, at the
location of a feed station  10. A device according to any one of the
preceding (3) is provided with an arm (23) which is pivotable  claims,
characterized in that the station (61) for about a vertical axis (20) and
which is vertically  developing the photosensitive layer and for met-
movable, to one end of which means (24) are pro-   allizing the developed
photosensitive layer is pro- vided for picking a substrate.             20
vided with a rotary table (62) and an arm (71) which Is pivotable about a
vertical axis of rotation 3. A device according to claim 2, characterized
in    (70) near said rotary table, which arm supports that a
sub-atmospheric pressure can be generat-    pipes (72) through which fluids
for treating said ed in said means (24) for picking up the substrate.
photosensitive layer and for metallizing can be 25     supplied. 4. A
device according to any one of the preceding claims, characterized in that
the station (28) for  11. A device according to claim 10, characterized in
applying a photosensitive layer is provided with a  that a pan (74), which
is connected to a drain rotary table (29) for receiving a substrate (18) as
pipe, is disposed beside said rotary table (62), well as with movable, for
example being pivotable  30  above which the arm (71) supporting the pipes
aboutvertical axes (31,32), supply pipes (33,34)   (72) can be pivoted. for
supplying rinsing liquid and first coating ma- terial and photosensitive
material to the upper  12. A device accoding to claim 10, 11, characterized
side of the substrate (16) supported on the rotary  in that an arm (77)
supporting lenses (78), which table (29), whilst furthermore a brush device
(38),  35  is pivotable about a vertical axis of rotation, Is dis- which is
pivotable about a vertical axis (35) and  posed near said rotary table
(62), whilst a laser which is vertically movable, is provided in said
light source is disposed under said rotary table, station.
In such a manner that light moving (B) from said laser through the
substrate (18) can be picked up 5. A device according to claim 4,
characterized in  40  by the lenses (78) and be processed in order to that
a pan (37) is disposed beside said rotary ta-  determine the quality of the
substratewith the de- ble (29), above which said brush (36) may be
veloped photosensitive layer applied thereto. placed, whilst said pan (37)
is connected to a drain pipe (38).                               13. A
device according to any one of the preceding 45      claims, characterized
in that the station (80) for 6. A device according to any one of the
preceding     applying a metal coating to the substrate Is pro- claims,
characterized in that said device is provid-  vided with a supporting means
(81) which is piv- ed with a drying station (40) for drying a photo-
otable about a horizontal axis (84) between a sensitive layer has been
applied, whereby said     position suitable for receiving a substrate (18)
drying station (40) comprises an air line (41) for  50  and a position in
which the substrate supported receiving a substrate (18) as well as means
for    by said supporting means is immersed in a vessel passing air through
said air line (41) and means   (125) containing electrolytic fluid. (50)
for heating the air passed through said air line.
14. A device according to claim 13, characterized in 55     that a gripping
means (92-100) mounted on the 7. A device according to claim 6,
characterized in    end of an arm (90) which is pivotableabouta vert- that
an opening is provided in an upperwall of the  ical axis is disposed in
said station (80) for apply- air line (41) in order for a substrate to be
intro-  ing a metal coating, which gripping means corn-    
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* prises a few fingers (101) capable of reciprocat-  20. A device according
to any one of the preceding ing movement In radial direction with respect
to   claims, characterized In that said device is provid- the axis of the
gripping means, for picking up an-  ed with a station (141) In which a rack
(142) for nular objects (86) to be placed on the substrate.  receiving
treated substrates (18) is disposed as 5      well as an arm (140), which
is pivotable about a 15. A device according to claim 13 of 14, character-
vertical pivotaxis and which is vertically movable, Ized in that a
pivotable arm (109), which is pivot-  said arm (140) at its end being
provided with able about a vertical axis, is disposed in the sta-  means
for picking up the substrate (18), all this in tion for applying a metal
coating, whereby a       such a manner, that substrates (18) placed on the
mechanism (113-115) for securing a clamping   10   arm by means of the
transport mechanism (9-12) ring (102) to the supporting means (81) is
mount-  can be placed In the rack (142) by means of said ed on the end of
said arm.                         arm (140) and also be removed from said
rack by means of said arm. 16. A device according to claim 15,
characterized In that said clamping ring (102) and the supporting  15  21.
A device according to any one of the preceding means (81) Intended for
receiving the substrate    claims, characterized in that said device is
provid- (81) are provided with pins (104) and substantial-  ed with a
station (141) in which a rotary table ly L-shaped slotted holes (105) which
in combin-   (145) is disposed, on which a formed mould may ation form some
form of bayonet catch for fixing   be placed, In such a manner that the
mould rests the clamping ring (102) to the supporting means   20  on the
coating applied, whilst the station further- (81).
more accommodates an arm (147) being pivot- able about a vertical axis,
which supports a light 17. A device according to claim 15 or 16, character-
source (146) forexposing the mould, more in par- ized in that the mechanism
for fixing the clamping   ticular any residual photosensitive material
pres- ring (102) comprises a carrier (115) which is ro-  25  ent on the
mould. tatable about an axis of rotation (112) with respect tothe arm
(109), and thata few pins (117) project-  22. A device according to claim
21, characterized In ing under the carrier are secured to said carrier,
that said station (141) furthermore accommo- said pins at their bottom ends
being provided with  dates an arm (148) being pivotable about a vert- heads
(118), which fit In the interior of slotted   30  ical pivot axis and being
capable of vertical reci- holes (119) provided in the Interior of the
clamp-  procating movement, which arm supports spray- ing ring (102) and
concentrically surrouding the   ing means (149), by which a rinsing liquid
and/or axis of rotation, said slotted holes (119) being ac-  a lacquer can
be applied to the upper surface of cessible nearone endfor inserting and
pulling out  the mould. the heads (118) secured to the bottom ends of the
35 pins (117).                                    23. A device according to
claim 21, characterized In that spraying means (149) are surrounded by an
18. A device according to any one of the preceding    annular shell (153)
which is joined at its bottom claims 13-17, characterized in that the
position   side by a bottom edge (155) which slopes up- where the
supporting means (81) is located in-  40  wards towards the inside. side
the vessel (125) containing eletrolytic fluid the substrate (18) supported
by the supporting  24. A device according to claim 23, characterized In
menas (81) is located opposite an opening (127)   that said shell (153) is
coupled to the arm so as provided in a housing (126) disposed in said ves-
to be readily detachable. sel (125), which contains grains (132) of the ma-
45 terial from which the coating is to be formed,  25. A device according
to any one of the preceding whilst furthermore means (133) are provided by
claims, characterized in that said station (52) for which a flow of fresh
eletrolytic fluid supplied can  exposing the photosensitive layer is
disposed be generated along the side of the substrate (18)  near one end of
the device. facing the interior of the housing (126).  50 26. A device
according to any one of the preceding 19. A device according to claim 19,
characterized in  claims, characterized in that said transport mech- that
an exchangeable plate (129) is provided       anism (9-12) is provided with
two transport within the housing (126) said plate (129) being    means (11,
12) for gripping a substrate, whereby provided with an opening (130) whose
centre  55    the two transport means (11, 12) are secured to substantially
corresponds with the centre of the   a slide (91), which is movable in
opposite direc- opening (127) provided in the housing (126).      tions,
whilsteachof said transportmeans (11,12) can be moved upwards and downwards
indepen- 9    
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dently of the other transport means.              lisieren der die
lichtempfindllche Schicht tragen- den Selte des Substrata und mit elner
Station 27. A device according to any one of the preceding    (80)
zumAuftragen einer Metallauflageversehen claims, characterized in that each
station (28, 52,  Ist, dadurch gekennzelchnet, daB die verschlede- 81, 80,
40) is disposed in a space (2-7) in which   5  nen Stationen (28,52,61, 80)
in einem Gehiuse means (158, 159) are provided for supplying       (1)
untergebracht und Einrichtungen (29, 53, 62, dean air to said space.
81) zum Aufnehmen der Substrate (18) in den verschiedenen Stationen
vorgesehen sind, wAh- 28. A method for manufacturing a mould for a disc-
rend aln in dem Gehause angeordneter Trans- shaped registration carrier,
wherein a substrate  10  portmechanismus (9 bis 12) mt mindestens einer
(18), which said mould Is to be formed, is auto-  Transportsinrichtung (11,
12) zum Greifen elnes matically moved by transport means (11, 12)
Substrats versehen let wobel die Transportein- within a housing (1)which is
closed during normal  richtung (11, 12) zwlschen den Stationen in alner
operation, between several stations, including a  waagerechten Ebene In
eine orste Richtung und station (28) for applying a photosensitive layer to
1S  In eine zweite Richtung quer zu der ersten Rich- said substrate, a
station (52) for exposing said  tung hin- und hergehend beweglich !st und
sich photosensitive layer in accordance with the reg-  auBerdem In dem
Gehause aufwarts und ab- istration data to be stored, a station (61) for
de-  warts bewegen kann. veloping the photosensitive layer and metallizing
the side of the substrate carrying the developed   20  2. Gerat nach
Anspruch 1, dadurch gekennzeich- photosensitive layer, and a station (80)
for apply-  net, daB das Gerfit an der Stolle einer Zuffhrsta- ing a metal
coating whereby the transport means   tion (3) mit elnem urn eine
senkrechte Achse (20) (11, 12) grips the substrate (18) and moves be-
schwenkbaren und senkrecht beweglichen Arm tween the stations in a
horizontal plane to and fro  (23) versehen ist, an dessen elnem Ende eine
In a first direction and to and fro in a second di-  25  Einrichtung (24)
zum Aufheben eines Substrats rection transverse to said first direction and
also  vorgesehen ist. upwards and downwards within the housing. 3. Gerat
nach Anspruch 2, dadurch gekennzeich- 29. A method according to claim 28,
characterized in  net, daB In der Einrichtung (24) zum Aufheben that said
substrate (18) Is first rinsed and/or  30  des Substrats ein Unterdruck
erzeugt werden brushed clean in a station (28) suitable for that  kann.
purpose, afterwhich a photosensitive layer is ap- plied to said substrate
in said station.       4. Gerat nach einem der vorausgegangenen An-
sprflche, dadurch gekennzelchnet, daB die Stati- 30. A method according to
claim 28 or 29, character-  35  on (28) zum Auftragen einer
lichtempfindlichen ized in that after the photsenistive layer has been
Schicht mit elnem Drehtisch (29) zum Aufnehmen applied said substrate (18)
is moved to a station  eines Substrata (18) sowie mit beweglichen, z. B.
(40) in which heated air is passed over said pho-  um senkrechte Achsen
(31, 32) schwenkbaren tosensitive layer, so as to dry said photosensitive
Zufrhrrohren (33, 34) zum Zufihren von Spil- layer.
40      flissigkeit sowie erstem Auflagematerial und lichtbmpfindlichem
Material zu der Oberseite des 31. A method according to claim 30,
characterized in  auf dem Drehtisch (29) gestfltzten Substrats (18)
thatsaid substrate (18) is placed in an airline (41)  versehen ist, wahrend
ferner ain um elne senk- which can be closed, through which first heated
rechte Achsa (35) schwenkbaras und senkrecht air and then cooling air Is
passed.       45      bewegliches B1lrstengerit (36) In der Station vor-
gesehen ist. PatentansprAche                                   5. Gerat
nach Anspruch 4, dadurch gekennzeich- net, daB neben dam Drehtisch (29)
eine Pfanne 1. Gerft zur Herstellung elner Matrize f&r elnen  50  (37)
angeordnet lIt, Ober der die BOrste (36) an- scheibenformigen
Aufzelchnungstrager, wobel       geordnet sein kann, wahrend die Pfanne
(37) mit das Gernt mit eaner Station (28) zum Auftragen    elnem AbfluBrohr
(38) verbunden !st. einerlichtempfindlichen Schicht, z. B. eaner Foto-
lackschicht auf sn Substrat (18), mit elner Stati-  S. Gerat nach einem der
vorausgegangenen An- on (52) zum Belichten der lichtempfindlichen  55
sprfiche, dadurch gekennzelchnet, daB das Ga- Schicht entsprechend den zu
speichernden Auf-     rat mit ener Trocknungsstation (40) zum Trock-
zebihnungsdaten, mit einer Station (61) zum Ent-  nen elner aufgetragenen
lichtempfindlichen wickeln derlichtempfindlichen Schicht und Metal-
Schicht versehen 1st, wobel die Trocknungsstati- 10    19
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on (40) esne Luftleltung (41) zum Aufnehmen el-   on (80) zum Auftragen
einer Metallauflage auf nes Substrate (18) sow  esine Einichtung zum
das Substrat mit elner St~tzeinrichtung (81)ver- Leiten von Luft durch die
Luftleitung (41) und ei-  sehen ist, die urn sine waagerechte Aches (84) ne
Einrichtung (50) zum ErwArmen der durch die    zwischen einer zum Aufnehmen
sines Substrate Luftieltung geleiteten Luft aufwelst.     5
geeigneten Position und einer Position schwenk- bar ist, in der das durch
die Stfltzeinrichtung ge- 7. Gerat nach Anspruch 6, dadurch gskennzeich-
stfitzte Substrat In eonen Behaiter (125) getaucht net, daB sine 6ffnung in
einer oberen Wand der    wird, der Elektrolysefluid enthalt. Luftleitung
(41) vorgesehen ist, um sin Substrat in die Luftleitung einzuffhren, wobei
die 6ffnung  1O  14. Gerat nach Anspruch 13, dadurch gekennzelch- mit
einern snkrecht beweglichen Deckel (45)       net, dao sine an dem Ends
sines urn sine senk- verschlossen werden kann, der um sine senk-
rechte Achse schwenkbaren Arms (90) ange- rechte Drehachse (46) schwenkbar
lat.             brachte Greifeinrichtung (92 bis 100) In der Sta- tion
(80) zum Auftragen einer Metallauflage an- 8. Gerat nach Anspruch 6 odor 7,
dadurch gekenn-  15  geordnet bst, wobel die Greifeinrichtung mehrere
zelchnet, dae sine Membran (51) in der Luftlel-   in Radialrlchtung zu der
Achse der Greifelnrich- tung (41) stromaufwarts vor der Stelle vorgese-
tung hin- und hergehend bewegliche Finger(1 01) hen et, an der sin Substrat
(18) In die Luftleitung  zum Aufheben ringorrmiger Gegenstande (86)
eingefthrtwird.                                   aufweist, die auf dem
Substrat zu plazieren sind. 20 9. Gerat nach einem der vorausgegangenen An-
15. Gerat nach Anspruch 13 odor 14, dadurch go- sprrche 2 bis 8, dadurch
gekennzeichnet, daB      kennzeichnet, dal sin schwenkbarer Arm (109), die
Trocknungsstation (40) in der Nahe der Zu-    der urn sine senkrechte Achse
schwenkbar Ist, In fflhrstation (3) fOr die Substrate angeordnet ist.  der
Station zum Auftragen einer Metallauflage 25      angeordnet ist, wobei sin
Mechanismus (113 bis 10. Gerat nach elnem der vorausgegangenen An-
115) zum Befestigen sines Klemmrings (102) an spruche, dadurch
gekennzeichnet, daB die Stati-   der Stiltzelnrichtung (81) an dem Ends des
Arms on (61) zurn Entwickeln der lichtempfindlichen    angebracht lat.
Schicht und Metallisieren der entwikkelten licht- empfindlichen Schicht mit
elnern Drehtlsch (62)  30  16. Gerat nach Anspruch 15, dadurch gekennzeich-
und einem urn sine senkrechtb Drehachse (70)      net, daB der Kernmring
(102) und die zum Auf- schwenkbaren Arm (71) in der Nahe des Dreh-
nehmen des Substrats (18) vorgesehene Stfltz- tischs versehen lat, wobei
der Arm Rohre (72)     elnrichtung (81) mit Stiften (104) und im wesent-
stitzt, durch die Fluids zum Behandeln der licht-  lichen L-f8rmigen
Schlitzl8chern (105) versehen empfindlichen Schicht und zurn Metallisieren
zu-  35  sind, die In Kombinatbon sine Art Bajonettver- gefuhrt werden
konnen.                            schluS zurn Befestigen des Kiemmrings
(102) an der Stfltzeinrichtung (81) bilden. 11. Gerat nach Anspruch 10,
dadurch gekennzeich- net, daB sine mit sinem Abflulrohr verbundene  17.
Gerat nach Anspruch 15 oder 16, dadurch ge- Pfanne (74) neben dem Drehtisch
(62) angeord-  4o  kennzeschnet, daB der Mechanismus zum Befe- net lat,
Ober dem der die Rohre (72) stitzende    stigen des Wlemmrings (102) einen
Trlger (115) Ann (71) geschwenkt werden kann.                  aufwebst,
der um sine Drehachse (112) gegen- iiber dem Arm (109) drshbarist und daB
mehrere 12. Gerat nach Anspruch 10 oder 11, dadurch ge-       unter dem
Triger vorstehends Stifte (117) an kennzeichnet, dal sin Linsen (78)
stftzender  45  dem Trnger befestigt sind, wobel die Stifte an lh- Arm
(77), der um sine senkrechte Drehachse        ren unteren Enden mit K8pfen
(118) versehen schwenkbar et, In der NAhe des Drehtleches (62)   sind, die
skch in das Innere von Schlitzlchern angeordnet let, wahrend sine
Laserllchtquelle     (119) einpassen, die in dem Inneren des Klemm-
unterdern Drehtisch so angeordnet let, dae Licht,  rings (102) vorgesehen
sind und konzentrisch die dassich von der Laserquelle durch das- Substrat
50  Drehachae umgeben, und die Schlitzldcher(119) (18) bewegt (B), durch
die Linsen (78) erfaft und  in der Nahe eines Endes zum Einfflhren und Her-
verarbeitet warden kann, um die Qualitat des      ausziehen der an den
unteren Enden der Stifte Substrate mit der darauf aufgetragenen ent-
(117) befestlgten K8pfe (118) zuganglich sind. wickelten lichtempfindlichen
Schicht zu bestim- men.                                      55   18. Gernt
nach einem der vorausgegangenen An- sprnche 13 bls 17, dadurch
gekennzelchnet, dae 13. Gerat mach einem der vorausgegangenen An-
In der Position, In der sich die StOtzoinrichtung sprOche, dadurch
gekennzelchnet, dai die Stati-   (81) in dem Elektrolysefluid enthaltenden
Behal-    21                 EP 0 594 255 B1                 22   *    C
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richtung (81) gestiltzte Substrat (18) gegenfiber  ringformigen Mantel
(153) umgeben 1st, an des- siner Ciffnung (127) befindet, die in elnem In
dem  sen unterer Selte sich esne untere Kanto (155) an- BehAlter (125)
angeordneten GehAuse (126) vor-   schliefft, die nach innen schrig aufwarts
ver- gesehen let, das Kirner (132) des Materials ent-   5  lauft. hilt, aus
dem die Auflage zu bilden let, wahrend ferner sine Einrichtung (133)
vorgesehen ist,  24. Gerat nach Anspruch 23, dadurch gekennzeich- durch die
sine Str8mung von zugefihrtem fri-      net, dag der Mantel (153) mit dem
Arm so gekop- schen Eiektrolysefluid entlang der Seite des      pelt let,
daB er leicht abnehmbar ist. Substrata (18) erzeugt werden kann, die zu
demo  1o Inneren des Gehauses (126) zeigt              25. GeAt nach elnem
der vorausgegangenen An- sprOche, dadurch gekennzehchnet, daB die Stati-
19. Gerat nach Anspruch 18, dadurch gekennzeich-     on (52) zum Belichten
der lichtempflndlichen net, daB ehs austauschbare Platte (129) in dem
Schicht in der Nahe sines Endes des Gerats an- Gehiuse (126) vorgesehen
ist, wobel die Platte  15  geordnet ist. (129) mit einer 6ffnung (130)
versehen bt, deren Mitte Im wesentlichen mit der Mitts der in dem  26. Gert
nach elnem der vorausgogangenen An- Gehause (126) vorgesehen 6ffnung (127)
Ober-      sprriche, dadurch gekennzeichnet, daB der einstimmt.
Transportmechanismus (9 bie 12) mitzwei Trans- 20      porteinrichtungen
(11, 12) zum Greifen eines 20. Gernt nach einem der vorausgegangenen An-
Substrata versehen ist, wobei die beiden Trans- sprOche, dadurch
gekennzeichnet, dal des Ge-      porteinrichtungen (11, 12) an elnem In
entgegen- rAt versehen !st mit einer Station (141), in der sin  gesetzte
Richtungen beweglichen Schieber (9) Gestell (142) zum Aufnehmen behandelter
Sub-      befestigt sind, wihrend jede der Transportein- strate (18) sowie
ein um eine senkrechbt  25     richtungen (11, 12) unabhingig von der
anderen Schwenkachse schwenkbarer und senkrecht be-
Transporteinrichtung aufwarts und abwarts be- weglicher Arm (140)
angeordnet ist, wobsi der     wegt werden kann. Arm (140) an selnem Ends
mit einer Einrichtung zum Aufheben des Substrate (18) versehen und  27.
Gerat nach einem der vorausgegangenen An- all dies so gestaltet ist, daB
durch den Transport-  9o  sprOche, dadurch gekennzeichnet, daB jede Sta-
mechanismus (9 bis 12) auf den Arm gelegtb Sub-   tion (28, 52, 81, 80, 40)
in einem Raum (2 bls 7) strate (18) durch den Arm (140) in das Gestell
angeordnet ist, in doam eine Einrichtung (158, (142) gelegt und auSerdem
durch den Arm aus       159) zum Zuflihren von sauberer Luft in den dem
Gestell entnommen werden k8nnen.              Raum vorgesehen ist. 35 21.
Gerat nach einem der vorausgegangenen An-     28. Verfahren zum Herstellen
eine Matrize fOr enen spriiche, dadurch gskennzeichnet, daB das Ge-
scheibenffrmigen Aufzeichnungstrager, wobei rat mit einer Station (141)
versehen ist, in doe sin  sin Substrat (18), auf dem die Matrize auszubil-
Drehtlsch (145) angeordnet ist, auf den eine go-  den ist, automatisch
durch sine Transporteinrich- formte Matrize so plaziert werden kann, daB
die  4o  tung (11, 12) In einem im Normalbetrieb ge-
MatrizeaufdoraufgetragenenAuflageruht,wih-        schlossenen Gehause (1)
zwischen mehreren rend in der Station ferner sin um sine senkrechte
Stationen miteinerStation (28) zum Auftragen 6. Aches schwenkbarer Arm
(147) untergebracht        nor lIchtempfindlichen Schicht auf das Substrat,
let, der sine Uchtquelle (146) zum Belichtbn der  einerStation (52) zum
Belichtbn derlichtempfind- Matrize und insbesondere von jedem auf den Ma-
45  lichen Schicht entsprechend den zu speichern- trize vorhandenen
restlichen lichtempfindlichen   den Aufzeichnungsdaten, eoner Station (61)
zum Material stfitzt.                                 Entwickeln der
lichtempfindlichen Schicht und Metaillsieren der die lichtempfindliche
Schicht 22. Gerft nach Anspruch 21, dadurch gskennzelch-     tragenden
Seite des Substrata und einer Station net, daB in der Station (141) fenner
sin um sine  so  (80) zum Auftragen einer Metallauflage bewegt senkrechte
Schwenkachse schwenkbarer und          wird, wobei die Transportelnrtchtung
(11, 12) das senkrecht hin- und hergehend beweglicher Arm      Substrat
(18) ergrelft und slch zwischen den Sta- (148) untergebracht let wobei der
Arm sine       tionen in einerwaagerechtbn Ebens in sine erste
Sprnheinrichtung (149) stWtzt, durch die sine     Rkchtung hin- und
hergehend und in sine zwelte Spilflfissigkeit und/oder sin Lacic auf die
Ober-  5s  Richtung quer zu der ersten Richtung hin- und seite der Matrize
aufgetragen werden kann.        hergehend sowle auBerdern in dem Gehause
aufwarts und abwirts bswegt. 23. Gerat nach Anspruch 22, dadurch
gekennzeich- 12    23                  EP 0 594 255 B1                 24 *
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29. Verfahren nach Anspruch 28, dadurch gekenn-    3. Un appareil selon la
revendication 2, caract6ris6 zeichnet, dam das Substrat (18) zunachst in
elner  en ce qu'une pression Infrieure a la pressbon at- dazu geeignesten
Station (28) saubergeapfilt und-  mospherique pout etre produlte dans
lesdits loder -gebfrstet wird, wonach sine lichtbmpfind-   moyens (24) pour
saisir le substrat. fiche Schicht auf das Substrat in der Station auf-   5
getragen wird.                                 4. Un appareil selon 'une
quelconque des revendi- cations precedentbs, caract6rise en ce quo le 30.
Verfahren nach Anspruch 28 oder 29, dadurch       posts (28) d'application
d'une couche photosen- gakennzeichnet, daB nach dern Auftragen der
sible est muni d'une table rotative (29) pour rece- lichtempfindlichen
Schicht das Substrat (18) zu  io  voir un substrat (18) ainsi que des
canalisations elner Station (40) bewegt wird, in der erwarmte    d'amende
(33,34) mobiles, pouvant par exemple Luft Ober die lichtempfindllche
Schicht geloltet   pivoter autour d'axes verticaux (31, 32), pour wird, um
die llchtempfindliche Schicht zu trock-   amenerun liquidede ringage etune
premlbre mm- non.                                              tilre de
rev~tement ainsi qu'une matibre photo- 15     sensible sur la face
sup6rieure du substrat (18) 31. Verfahren nach Anspruch 30, dadurch gekenn-
porte parla table rotative (29), tandis qu'en outre zeichnet, daB das
Substrat (18) in eine ver-       un appareil A brosse (38), qui pout
pivoter autour schlioebare Luftleitung (41) eingefflhrt wird,     d'un axe
vertical (35) et qui eat mobile verticale- durch die zunichat erwarmte Luft
und anschlie-     ment, est pr6vu dans ledit poste. Send KihIluft geloitet
wird.               20 5. Un apparell selon la revendication 4, caracteris6
en ce qu'une cuve (37) est disposee A cot6 de la- ;~-~  Rovendicatlons
dite table rotative (29), au-dessus de laquelle pout etre placee ladite
brosse (36), tandis que la- 1. Un appareil pour lafabrication d'une matrice
pour  25  dito cuve (37) eat reli6e a un tuyau d'evacuation un support
d'enreglstrrnent on forms de disque,   (38). ledit appareil compronant un
post. (28) pour ap- pliquer une couche photosensible, tells qu'une  6. Un
appareil selon l'une quelconque des revendi- couche d'agent de reserve, A
un substrat (18), un  cations precedentes, caracterise en ce que ledit
posts (52) pour exposer ladite couche photosen-  3o  appareil est muni d'un
poste de sechage (40) sible en accord avec les donn6es d'enregistre-
pour ascher une couche photosensible qui a et ment a stocker, un posts (61)
pour developper la   appliques, de sorte quo ledit posts de s6chage couche
photosensible et metalliser la face du      (40) comprend
unecanalisationd'alr(41) pourre- substrat portant la couche photosensible
deve-     cevoir un substrat (18), ainsi qu'un moyen pour loppee, et un
posts (80) pour appliquer un rev6-  36  faire passer de I'alr A travers
ladite canalisation tement metallique, carecterise en ce que les di-
d'air (41) etun moyen (50) pourchauffer l'air pas- vers postes (28, 52, 61,
80) sont montes dans un  sa a travers ladite canallsatlon d'air. boitier
(1) et en ce quo des moyens (29, 53, 62, 81) sont prevus aux divers postbs
pour recevoir  7. Un appareil selon la revendication 6, caracterise les
substrata (18), tandis qu'un mecanisme de   40  once qu'une ouverture est
prevue dans une parol transport (9-12) dispos6 alintirieurdu bottierest
superleure de la canalisation d'air (41) de manl- muni d'au moins un moyen
de transport (11, 12)     re ace qu'un substratsoltintroduitdans ladite ca-
pour saisir un substrat, ce moyen de transport     nalisatlon d'air, cette
ouverture pouvant Atre for- (11, 12) etant mobile en va et vient entre lea
pos-  mea A l'aide d'un couvercle verticalement mobile tes dana un plan
horizontal dans une premiere di-  45  (45) qui peut pivoter autour d'un axe
vertical de rection et dans une seconde direction transver-   rotation
(46). sale A laditb premiAre direction, et pouvant ega- lement se deplacer
vers le haut et vers Is bas A  8. Un appareil selon la revendication 6 ou
7, carac- I'intrieur du bottler.                            terise en ce
qu'un diaphragms (51) est prevu so      dans ladite canallation d'air (41),
A l'amont de 2. Un apparell selon Is revendicatlon 1, caracterise
l'emplacement oOi un substrat (18) oet Introduit en co quo ledit apparell,
A I'emplacement d'un     dans la canalisation d'air. poste d'alimentation
(3), est muni d'un bras (23) qui pout pivoter autour d'un axe vertical (20)
et  9. Un appareil selon l'une quelconque des revendK- qui eat mobile
verticalement, des moyens (24)  ss  cations 2 A 8 precedentes, caracterisb
en ce que btant prbvus A une extremite de celul-ci pour ai-  ledit posts de
sechage (40) est disposA pres du sir un substrat.
posts d'allmentation (3) pour les substrata. 13    25                  EP 0
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cations precedentes, caracterse6 on ce quo le     tion d'une bague de
serrageo (102) au moyen de posts (61) de d6veloppoment de la couche pho-
support (81) est monte A l'extr6mit6 dudit bras. tosensible et de
metallisation de la couche pho- tosensible d6veloppee est muni d'une table
rota-   5   16. Un apparoil solon Ia rovendicaton 15, caracterise tive (62)
ot d'un bras (71) qui pout pivoter autour  on co quo ladite bague do
serrago (102) ot le d'un axe vertical de rotation (70) prbs de ladite ta-
moyon de support (81) pr6vu pour recevoir le ble rotative, co bras
supportant des tuyaux (72)   substrat (18) sont munia de broches (104) et
de A travers lesquels peuvent etre amen6s des flul-  trous fendus (105)
sensiblement en L qui, en des pour le traiternent de ladite couche
photosen-  10  combinaison, d6finissent une certaine forma sible et pour la
metallisation.                    d'organe d'arret A baTonnette pour fixer
la bague de serrage (102) au moyen de support (81). 11. Un apparell solon
la revendication 10., caracteri- se en ce qu'une cuve (74), qui est rellee
A un  17. Un appareil solon la revendication 15 ou 16, ca- tuyau
d'evacuation, eat disposee A cote de ladite  1S  racterise en oe quo le
mecanisme de fixation de table rotative (62). au-dessus de laquelle peut
la bague de serrage (102) comprend un support etre pivots le bras (71)
supportant les tuyaux     (115) qui pout tournerautourd'un axede rotation
(72).                                              (112) par rapport au
bras (109), et on co qu'un certain nombre de broches (117), faisant saillie
12. Un appareil solon la revendication 10 ou 11, ca-  20  au-dessous du
support, sont flx6es audit sup- racterise en ce qu'un bras (77), supportant
des    port, lesditos broches etant, A leurs extremites lentilles (78) et
qul pout pivoter autour d'un axe  basses, munies de tetes (118) qul
s'adaptent A vertical de rotation. eat dispose pres de la table
l'int6rieur de trous fendus (119) prevus A l'inte- rotative (62), tandis
qu'une source de lumiere la-  deur de la bague de serrage (102) et
entourant ser est dispos6e sous ladite table rotative de ma-  25  I'axe de
rotation de manibre concentrique, lesdits niere tollo quo la lumiere (B) so
deplagant de la-  trous fendus (119) etant accessibles pris d'une dite
source laser A travers Io substrat (18) pout  extr6mite pour ins6rer et
tirer les tbtes (118) etre captee par les lentilles (78) etetre trait6e de
flx6es A Ibxtrdmite basse des broches (117). manlere a determiner la
qualite du substrat avec la couche photosensible d6velopp6e qui lul eot  30
18. Un appasril solon l'une quelconque des revendi- appliqu6e.
cations 13 A 17 prhc6dentes, caract6rls6 en ce quo, dans la position ob) le
moyen de support (81) 13. Un appareil salon l'une quelconque des revendi-
eat place a l'hnteriourdu r6ciplent (125) contenant cations precedentbs,
caracterise en ce quo Is      un fluids electrolytique, le substrat (18)
porte par poste (80) permettant d'appliquer un revbtement  35  le moyon de
support (81) eot place A l'oppose m6tallique ourleosubstrat eat muni d'un
moyen de   d'une ouverture (127) prevue dans un bottier support (81) qui
pout pivoter autour d'un axe ho-  (126) dIspos6 dens ledit recipient (125)
qui rizontal (84) entre une position appropriee A re-  contlentdos grains
(132) de la matere A partirde covoir un substrat (18) et une position dans
la-  laquolle doit Atre form6 le revtement, tandis quelle le substrat,
porte par ledit moyen de sup-  40  qu'on prevoit des moyens suppiementalres
(133) port, estplongedansun r6cipient(125) contenant     parlesquels
peutAtre cr66 un 6coulementdeflui- un fluido 61ectrolytique.
de 6lectrolytique frais fourni le long du cote du substrat (18) dirig6 vers
l'int6rieur du boltier 14. Un appareil salon larevendlcatbon 13,
caract6ris6  (126). on co qu'un moyen de prise (92-100) monte A   45
l'extr6mlth d'un bras (90) qui pout pivoter autour  19. Un appareil selon
la revendication 18, caractbris d'un axe vertical eot dispos6 dans ledit
posts (80)  en ce qu'une plaque echangeable (129) est pr6- d'application
d'un revetement m6tallique, ce       vue a l'lnt6rieur du boilter (126),
ladite plaque moyen de prise comprenant un certain nombre        (129)
pr6sentantuneouverture (130) dont Is con- de dolgts (101) pouvant so
deplacer en va-et-  s0  tre correspondent sensiblement au centre de vient
dans une direction radiale par rapport A     l'ouverture (127) prevue dans
le bottler (126). I'axe du moyen de prnse, afin de saisirdes objets
annulaires (86) devantetre places sur le substrat.  20. Un apparel] solon
l'une quelconque des revendi- cathons pr6c6dentbs, caract6es6 en ce quo
ledit 15. Un appareil salon la revendication 13 ou 14, ca-  u  appareil est
muni d'un poste (141) dans lequel un racteris on ce qu'un bras pivotant
(109), qui peut  ratelier (142) de receptlon des substrats traitfs
pivotbrautourd'un axe vertical, eat dispose dans   (18) estdispos6 ainsi
qu'un bras (140) qui pout pi- le posts d'application d'un revetement
metalli-    voterautourd'un axe de pivotementvertical etqui 14    27
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verticalement, ledit bras (140) 6tant, a  damment de l'autre moyen de
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son extr6mite, muni d'un moyen pour prIeiver le substrat (18),
toutcecid'unemanibreoteloquelec  27. Un appareil selon l'une quelconque des
revendi- substrata (18) places sur le bras au moyen du     cations
pr6cedentes, caract6ris6 on ce quo cha- m6canisme de transport (9-12)
peuvent etre pla-   c  que post. (28, 52, 61, 80, 40) eat dispos6 dans c6s
dans le rateller (142) au moyen dudit bras    un espace (2-7) dans loquel
des moyens (158, (140) et etre egalement enlev6s dudit ratlier au  159)
sont prevus pour fournir de t'air propre audit moyen dudit bras.
espace. 21. Un appareil selon l'une quelconque des revendi-  io  2& Un
procbd6 pourlafabricationd'unematrice pour cations prec6dentes, caractefise
en ce quo ledit  un support d'enregistrement en forme de disque, apparoil
eat muni d'un post. (141) dans lequol eat  dans loquel un substrat (18),
sur loquel dolt Otre disposbe une table rotative (145), sur laquelle
formee ladite matrice , eat automatiquement de- pout 6tre placee une
matrice lbrmee,de tells ma-  place pardes moyens de transport (11, 12) Al
I'n- nibre quo la matrice repose sur Is revetement ap-  15  terieur d'un
bottier (1) qui est ferme en fonction- plique, tandis que Io posto permet
en outre la    noment normal, entre plusieurs postes, compro- mis en place
d'un bras (147) pouvant pivoterau-   nant un postb (28) pour appliquer une
couche tour d'un axe vertical, qui porte une source de lu-  photosensible
audit substrat, un poste (52) pour miere(146) pourexposeriamatrice, plus
particu-    exposer ladite couche photosensible en accord librement toute
matibre photosensible rdsiduelle  20  avoc los donnees d'enregistrement A
stocker, un presente sur Ia matrice.                          poste (61)
pour developper la couche photosen- sible et pour metalliser la face du
substrat portant 22. Un apparell selon la revendication 21, caractrfise  la
couche photosensible developpee, et un postb on ce quo ledit posto (141)
permet en outre la   (80) pour appliquer un revAtement mitallique, de miso
en place d'un bras (148) pouvant pivoter au-  25  sorts quo les moyens de
transport (11, 12) saisia- tour d'un axe de pivotement vertical et pouvant
sent le substrat (18) et se ddplacent entre les offectuer un mouvement de
va-et-vient vertical,   postes dans un plan horizontal en va-et-vient ce
bras portant des moyens de pulvdrisatlon       dans une premibre direction
et en va-ot-vient (149) par lesquels un liquids de rincage etlou un  dans
une seconde direction transversale a ladito vernis pout Utre applique surla
surface superieu-  9o  premiere direction et egalement vers to haut at re
de la matrice.                                 vers le basa A l'interieur
du boltier. 23. Un spparell selon la revendlcation 22, caracterise  29. Un
procede selon la revendication (28), caract6- en ce quo lesdits moyens de
pulvdrisation (149)   rse on ce quo ledit substrat (18) eat tout d'abord
sont entourds par une coquille annulalre (153')  35  rince et/ou nettoye
par brossage dans un posts qui eat reunie au niveau de son cote inferieur
par  (28) appropneI A cet effet, apres quo! une couche un bord inferieur
(155 ) qui s'incllne vers le haut  photosensible eat appliquee audit
substrat dans en direction de l'intedreur.                     ledit posts.
24. Un appareil selon la revendication 23, caracterlse  40  30. Un procidd
selon la revendication 28 ou 29, ca- en ce quo ladite coquille (153') eat
reliee au bras  ractdris en ce qu'apres l'application de la cou- de manlere
a pouvoir etre facilement detachee.    che photosensible, leditsubstrat
(18) eat deplace vers un post. (40) dans loquel de Fair chaud eat 25. Un
appareil selon l'une quelconque des revendi-  amene A passer sur ladite
couche photosensible, cations precedentes, caractefise en ce quo ledit  45
afin de secher ladite couche photosensible. poste (52) d'expositlon de la
couche photosensi- ble eat disposf prbs d'une extremite de l'appa-  31. Un
procWdd selon la revendication 30, caracterise reil.
en ce quo ledit substrat (18) eat place dans uno canallsation d'alr (41)
qul peut etre fermee et A 26. Un apparell selon l'une quelconque des
revendi-  5o  travers laquelle eat amene a passer d'abord de cations
precedentes, caracterise en ce quo ledit  l'air de chauffage et ensuite de
l'air de refroldis- mecanisme de transport (9-12) oet munl de deux
sernnt. moyens de transport (11, 12) poursalsir un subs- trat, de sorte quo
les deux moyens de transport (11, 12) sontfixes A une glissibre (9'), qul
eot mo-  5 bile dana des directions oppos6es, tandis quo chacun desdits
moyens detransport (11, 12) pout etre ddplac vers le haut et vers Is bas
ind6pen- 15    


