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able to move said gripping means to a position
above a product located in a processing station,
upon which the transport means is pivotable in

est position in a position between two successive
processing stations. In this highest position be-
tween two processing stations the position of the
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invention the supporting means for the disc-shaped
registration carriers are arranged along a curved
path, spaced apart by at least substantially equal

opposite direction,. so as to be able to transfer the 15  angular distances, and the transport means com-
product from one processing station to a following prise a transport means which is pivotable about a
processing station. vertical axis of rotation, said transport means. being
Such a device is known from DE-A-3709354. In fitted with gripping means for taking hold of and
this known device the gripping means are secured moving the disc-shaped registration carriers be-
to a carrier, which can be moved upward and 20 tween the various processing stations, and driving
downward by means of a vertically disposed set- means for the pivotable transport means are con-
ting cylinder. The use of such a setting cylinder structed in such a manner, that from a rest position
leads to a comparatively heavy construction, which of said transport means, in which the gripping
takes up a lot of space. means are located between the processing sta-
The object of the invention is in particular to 25 tions, seen in the direction of the vertical axis of
obtain a device suitable for processing disc-shaped - rotation, said transport means can be pivoted in a-
‘registration carriers, which are generally relatively first direction so as to be able to position the
thin and weigh little. gripping means above the disc-shaped registration
According to the invention said processing sta- carriers present in the processing stations for pick-
tions are fitted with supporting means for support- 30 ing up said disc-shaped registration carriers, upon
ing disc-shaped registration carriers, and at least which the transport means can be pivoted in op-
some of said processing stations are fitted with posite direction so as to be able to transfer the
readily exchangeable processing units, whilst the disc-shaped registration carriers from one process-
transport means comprises an annular means, ing station to a following processing station, after
which is pivotable about said axis of rotation, to 35  which the transport means c¢an be pivoted back in
which said gripping means are connected and the first direction again, towards the rest position.
which is capable of reciprocating pivotal movement The invention will be explained in more detail
by means of a driving mechanism, whilst said hereafter with reference to a possible embodiment
annular means is rotatably supported by a second of a device according to the invention diagrammati-
annular means, which is rotatable with respectto a 40 cally illustrated in the accompanying Figures.
third annular means, and whereby said second or Figure 1 is a diagrammatic plan view of an
said third annular means is provided with a wave- embodiment of a device according to the invention.
shaped guide path, which mates with a follow-on Figure 2 is a perspective view, cut away in
means connected to said third or said second parts, of a part of the driving mechanism of the
annular means, whilst said third annular means is 45  device according to the invention.
likewise capable of reciprocating movement by Figure 3 is a diagrammatic elevational view of
means of a driving mechanism. a processing station.
When using the construction according to the Figure 4 is a plan view of parts of the process-
invention, movement of the gripping means from ing station shown in Figure 3.
the one processing station to the following process- 50 Figure 5 is a perspective view of a supporting
ing station and vice versa will automatically effect means used in the processing station of Figures 3
an upward and downward movement of the grip- and 4, with a shaft connected thereto.
ping means as well, by way of simple annular Figure 6 is an elevational view of a further
means, which take up comparatively little space, processing station.
whereby the gripping means will occupy their high- 55 Figure 7 is a sectional view of a part of the

processing station shown in Figure 6.
Figure 8 is a sectional view of a further pro-

cessing statior.
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ing unit may for example correspond with the dry-

frame 1, which functions to support a number of 70  ing unit provided in station 5.

-stations in which disc-shaped registration carriers, In the illustrated embodiment no carrier pro-

in particular so-called compact discs, can be pro- cessing means are provided in station 9, although

cessed and/or checked. In a first station 2 the disc- also here any desired processing unit may be

'shaped registration carriers coming from an injec- provided, of course.

tion moulding machine are provided with a metal - 15 In station 10 a scanning device, yet o be

coating. Since means which are known per se are discussed in more detail hereafter with reference to

used for this purpose, the specific construction of Figures 10 and 11, for checking the disc-shaped

the means which apply said metal film in station 2 registration carrier may be provided.

will not be discussed in more detail herein. Station 11 is provided with means known per-
in a second station 3 an amount of paint is 20  se for discharging rejected carriers.

provided on the upper surface of the carrier, as will Station 12 is provided with means known per

be described in more detail hereafter. - se for dlschargmg approved carriers.

In station 4 the carrier, with the amount of paint Each of the stations is provided with a support-
provided thereon, is made to rotate fast in order to ing means 13 diagrammatically iilustrated in Figure
distribute the paint evenly over the carrier surface. 25 1, on which a disc-shaped registration carrier to be

Station 5 comprises a device yet to be de- processed and/or checked in the respective station
scribed in more detail hereafter for curing and/or can be placed. The supporting means 13 may have
drying the paint. a different, individually adapted construction for

~ In the illustrated embodiment station 6 does each station, said means for example being a grip-
not comprise any means for pracessing the carrier. 30  per, which engages the outer circumference of the
Both in this station and in the various other sta- carrier or an opening provided in said carrier, or a
tions, however, a processing unit, preferably of a suction cup. As will be apparent from Figure 1
type which is readily exchangeable, may be pro- thereby, said supporting means are arranged in an
vided as desired. ; arc of a circle, in such a manner that the respective

In station 7 a preferably exchangeable process- 35  angular distances between two successive support-
ing unit, which is known per se and accordingly will ing means 13 are all the same.
not be discussed in more detail herein, in the For moving the disc-shaped sound and/or pic-
shape of a printing device is provided for applying ture carrier between the successive stations 2 - 12
a print on the carrier. use is made of a transport means comprising an

This may for example be a screen printing <0  annular means 14 (Figure 2). Radially extending
device or a dabber printing device. When the time arms 15 are secured to the annular means, said
required for printing is longer than the cycle time of arms at their free ends supporting gripping means
the device, a removing means may for example be 16 (only diagrammatically indicated in Figure 2) for
provided near station 7, which supplies the succes- - taking hold of the disc-shaped registration carriers.
sive carriers to a printing device disposed at some 45  Said gripping means may for example be con-
distance from station 7, and returns carriers printed structed to engage the central hole provided in
in said printing device to station 7. With a correct such carriers, or the gripping means may be con-
adjustment it can be ensured that within the cycle structed in the shape of suction cups, in which a
time of the machine a plain carrier is removed at vacuum can be generated.
station 7 and a printed carrier is introduced, where- 50 The annular means 14 is. supported by a fur-
by a few carriers may be present near the printing ther annular means 17 so as to be rotatable about
device. a vertical axis of rotation, said annular means 17 in

Furthermore it is possible, for example for turn being supported, capable of upward and
multi-colour printing, to provide printing devices downward movement, by an annular means 18
working with different colours in various stations, s5 rotatably supported by the frame of the device.
possibly with drying and/or curing devices provided A vertical driving shaft 19, which is journalled
therebetween. in the frame, is provided for rotating the two an-

nular means 14 and 18, whereby said driving shaft
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A cam roller 29, which is mounted-on an arm 70 arrow C. The amount of travel of an arm 15 se-
" 30, cooperates with the cam disc 25. The arm 30 is cured to the annular means 14 and the gripping
pivotally provided with one end on a shaft 31 means connected thereto equals the centre-to-cen-
extending parallel to the shaft 28, tre distance between two- neighbouring supporting
The two arms 30 and 27 are coupled together, means 13.
in the manner shown in Figure 2, by means of a 715 The reciprocating movement of the rod 41 is
spring mechanism tending to move the arms to- transmitted to the annular means 18, so that also
wards each other and so keeping the cam roller 26 this annular means 18 is pivoted to and fro about
and 29 in firm contact with the outer circumference the central axis of the shaft 19, as indicated by
of the cam discs 24 and 25 respectively. means of the double arrow E. Since the annular
An end of a coupling rod 33 has been pivotally 20 means 17 is guided in the wave shaped slot 42 by
coupled to the free end of the arm 27. means of the pins 43, said reciprocating pivotal
The other end of the coupling rod is connected movement of the annular means 18 will also cause
with the annular means 14 by means of a rod 34 the annular means 17 to make a rsciprocating
extending parallel to the shaft 19. movement in vertical direction. Since the annular
A further arm 35 is pivotable about the shaft 25 means 14 is supported by the annular means 17,
28. A cam roller 36 is mounted on the arm 35, said consequently also the annular means 14 will be
cam roller cooperating with the outer circumference moved upward and downward paraliel to the shaft
of the cam disc 22. 19, as indicated by means of the double arrow D.
A further arm 37 is pivotable about the shaft The construction is such that in the rest posi-
31. A cam roller 38 is provided on the arm 37, 30 tion of the gripping means 16 said gripping means
which cam roller cooperates with the outer circum- are located centrally between the supporting
ference of the cam disc 23. means 13, seen in the longitudinal direction of the
The free ends of the arms 35 and 37 are shaft 19, taking up their uppermost position there-
interconnected by means of a spring mechanism by. For moving the disc-shaped registration car-
39, which attempts to move the respective ends of 35 riers supported on the supporting means from a
the arms 35 and 37 towards each other, so that the supporting means 13 to a next supporting means
cam rollers 36 and 38 are kept in firm contact with 13 the gripping means 16 are first pivoted in a first
the outer circumferences of the cam discs 22 and direction, for example clockwise, seen in Figure 2,
23 respectively. : in such a manner that the gripping means 16 are
One end of a coupling rod 40 is pivotally 40 pivoted to a position above the respective support-
coupled to the arm 37. The free end of the cou- ing means, suitable for taking hold of the carriers
pling rod 40 is connected to the annular means 18 present on the respective supporting means. After
by means of a rod 41 extending parallel to the the gripping means 16 have taken hold of the
shaft 19. carriers in question the annular means 14 and the
As is furthermore apparent from Figure 2, a 45  carrier are pivoted in an opposite direction, i.¢. anti-
guide slot 42 extending in the shape of a wave is clockwise, until the gripping means 186 and the
provided in the outer circumference of the annular carriers supported by the gripping means have
means 18 supporting the annular means 17, where- reached a position in which the carriers can be .
by guide pins 43, which are secured to the annular delivered to a next supporting means. After that the
means 17 and which extend horizontally and radi- se¢  annular means 14 and the gripping means 16 sup-
ally with respect to the central axis of the shaft 19, ported by said annular means are pivoted back in
engage said guide slot 42. the first direction until the gripping means 16, seen
When the shaft 19 is rotated the cam discs 22 in the direction of the shaft 19, are located centrally
and 23 and 24 and 25 will likewise be rotated in the between the supporting means 13 again. Subse-
direction according to arrow A. It will be apparent, 55 quently the processing and/or checking of the disc-
that because of this rotary motion of the shaft 19 shaped registration carriers in the respective sta-
the arms 27 and 30 as well as the arms 35 and 37 tions can be started again.
will be pivoted to and fro about the respective
This Sheet Has Been Replaced
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posed in station 3 for applying paint, whether or not
transparent, on the upper side of a disc-shaped
registration carrier, which is placed on the support-
ing means 13 disposed in the station in question.
As is apparent from Figures 3 and 4, the support-
ing means 13 is located in a cup-shaped recess 44
in the station 3, which cup-shaped recess is for
example eccentrically provided in a frame 45 for
example having a circular section. Of course also
other configurations are conceivable.

A circumferential groove 46 is provided in the
outer periphery of the frame 45. Eccentric locking
discs 47 engage said groove, which locking discs
are rotatable about vertically extending axes and
by means of which the frame 45 is detachably
clamped down on the frame 1.

As is shown in Figure 5, the supportmg means
13 is secured to the end of a shaft 48 rotatably
journalled in the frame 45 during normal operation,
said shaft at its bottom end remote from the sup-
porting means 13 being provided with projecting
cams 49. Said cams 49 engage corresponding
recesses of a vertical outgoing shaft 50 of a driving
motor 51 secured to the frame 1.

A vertical shaft 52 is furthermore located in the
frame 45, an arm 53 bemg secured to the upper
end of said shait.

A lip 54 is secured to the bottom end of the
shaft 52, said lip engaging a correspondingly
shaped recess in the outgoing shaft 55 of a motor
56 secured to the frame 1.

One end of a paint supplying conduit 58 is
connected, by means of a quick-action coupling 57,
to a passage (not shown) provided in the shaft 52,
said conduit with its other end being connected to
a paint container, which is fitted with a filter and a
pump, and which is disposed in the framg 1 so as
to be readily exchangeable.

The conduit 58 is in communication with a
paint delivery nozzle 59 mounted on the free end
of the arm 53 via the passage provided in the shaft
52 and a further passage provided in the arm 53.

After a disc-shaped registration carrier 60 has
been placed on the supporting means 13 located
within the cup-shaped recess 44 in the above-
described manner, and the above-described trans-
port means has been pivoted back to its rest posi-
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through the nozzle 59, so that a thin, annular bead
of paint is laid on the carrier 60. After that the
rotation of the supporting means 13 with the disc
80 present thereon is stopped and the arm 53 is
pivoted back to the position shown in Figure 4,
after which the carrier 60 in question can be trans-
ported in the above-described manner to the next
station 4 yet to be described in more detail here-
after.

After the eccentric dlSCS 47 have been pivoted
out of the groove 46, the processing unit provided
with the frame 45 with the shafts 48 and 52 sup-
ported therein and the means supported by said

“shafts 48 and 52 can be lifted so as to be removed

from the device. After that said frame 45 with the
means supported by said frame and the paint
container coupled thereto can be removed. In the
same manner a similar frame with a paint container
coupled thereto can be fitted to the frame 1 again,
in the manner partially illustrated in Figures 3 and
4, whereby simultaneously a connection is again
made between the shafts 48 and 52 and the mo-
tors 51 and 56. Thus it is possible to make a quick
and simple change-over from one type of paint to
another.

As is furthermore illustrated in Figure 3, a
temperature sensor 61 is disposed in the cup-
shaped recess 44 for measuring the temperature of
the carrier 60 in the station 3, where the paint is
applied. As will be apparent from Figure 3, the
sensor 61 is screened by the metallized carrier 60
located thereabove during operation, so that the
sensor is not influenced by for example light sour-
ces or the like disposed near the device, since the
metal film on the carrier blocks the surrounding
radiation. This contributes towards a reliable tem-
perature measurement. .

Dependent on the temperature sensed it will be
possible for example to influence the amount of
paint supplied in station 3 and/or the number of
revolutions with which the carrier 60 is rotated in
the next station 4 for spreading the paint over the
carrier surface, so as to obtain an optimal coating
and the most uniform possible distribution of the
paint over the desired surface of the carrier.

As illustrated in Figures 6 and 7 a frame 64
built up of two dish-shaped parts 62 and 63,
formed one on top of the other, is disposed in the
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clamped down on the frame in a readily and quick-
ly detachable manner.

Figure 8, a disc-shaped registration carrier can be
placed on a supporting means 13 of the station 5

The dishes 62 and 63 of the frame 64 bound a 70  located under the cabinet 72, using a gripping
cup-shaped recess 67, in which the supporting means 16.
means 13 associated with the station 4 is disposed, In order to move the disc-shaped registration
together with a plate-shaped means 68 secured carriers into the desired position with respect to the
thereto for supporting the carrier 60. refiector 73 for drying and/or curing, the supporting

in a similar manner as set forth above the shaft 15 means 13 in station 5 is vertically movable, in the
48 connected to the supporting means 13 is coup- manner diagrammatically indicated in Figure 9. As
led, by means of projecting cams 49, to the out- is illustrated in said Figure the supporting means
going shaft of a transmission mechanism 69 se- 13 is secured to the upper end of a vertical rod 80,
cured to the frame 1, by means of which the which is movably guided in a guide bush 81 se-
supporting means 13 can be rotated from a driving 20  cured to the frame 1. One end of a coupling rod 82
motor 70. is pivotally coupled to the bottom end of the rod

When a carrier 60, on which a bead of paint 80. The other end of the coupling rod 82 is coupled
has been provided in the above-described manner, to a disc 83, in a point located at some distance
has been placed on the suppérting means 13 and from the axis of rotation of the disc. The disc 83
the plate-shaped means 68 secured thereto, the 25 can be rotated via a beilt 84, by means of an
carrier 60 will be rotated at a high number of “electromotor 85 secured to the frame 1. It will be
revolutions, so that the paint will uniformly move apparent that when the disc 83 is rotated from the
over the upper surface of the plate in outward position shown in Figure 9 through haif a turn by
direction. Any excess paint will be flung off the means of the stepping motor, the supporting
outer edge of the carrier 60 and be caught by the 30 means 13 will be moved from its lowermost posi-
walls of the recess 67. Any excess paint may be - tion illustrated in Figure 9 to its uppermost position,
carried away through passages 70 provided in the in which the carrier 60 supportéd by the supporting
dish-shaped part 63 and a discharge conduit 71. means 13 will take up a position with respect to the

It will be apparent that when a change-over is reflector 73 within the ring 786, which is suitable for
made to another paint type also the processing unit 35  drying and/or curing.
provided with the frame 64 and the shaft 48 jour- By using a reflector forming a body of revolu-
nalled therein, the supporting means 13 and the tion, on whose central axis a light source is verti-
plate-shaped part 68 can be readily and quickly cally disposed, a uniform irradiation of the surface
removed and be replaced by another, similar frame of the carrier 60 to be dried and/or cured can be
64, for example so as to enable a quick change- 40 effected, without it being necessary to rotate the
over to another series of registration carriers. In ' carrier thereby.
principle the quickly exhangeable frame 64 with the This in contrast to constructions usual so far,
associated means may also be of a different con- wherein a registration carrier is rotated under a
struction, of course. lamp illuminating a linear strip.

In station 5 the coat of paint applied in the 45 Furthermore an illumination of the side edge
above-described manner is dried and/or cured. Use can be effected simulataneously with an illumina-
is hereby made of the device shown in Figure 8. tion of the upper surface, so that it is not neces-
Said device comprises a cabinet 72, in which a sary, in contrast to the devices usual so far, to
housing 74 accommodating a reflector 73 is pro- provide one or more extra light sources and/or
vided. At its bottom edge the reflector 73 is pro- 50  mirrors for drying and/or curing any paint present
vided with a projecting flange 75, which is clamped on the side edge.
down against the bottom side of the housing 74 by It is possible thereby to use a short tube lamp,
means of a clamping ring 76. which contributes towards a compact construction.

An opening 78 is provided in the reflector 73 In order to prevent undesirable heating of the
near the upper side of the reflector for allowing @ 55 supporting means disposed in station 5 or of a

tubular UV light source 77 to pass therethrough,
said UV light source being supported by the hous-
ing 74, via which opening the space surrounded by
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carrier 60 supported on said supporting means
when for some reason or other the machine is at a
standstill for a prolonged period of time, a con-
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to distinguish bstween various faults, and in many

least substantially so, as a result of which un- 70 cases also to establish the nature of the fault
desirable overheating of the carrier 60 can be directly.
avoided. According to the invention use is made of light-
Also it will be possible to provide a UV radi- _emitting diodes for illuminating the carrier, instead
ation transmitting filter 76", for example a glass of using halogen lamps and/or fluorescent lamps,
filter, between the lamp 77 and the carrier 60, so 15 as has been usual so far. Surprisingly it has be-
as to prevent excessive heating of the registration come apparent, that by using light-emitting diodes
carrier. and a system of two cylindrical lenses a particu-
Excessive heating of the registration carrier can farly uniform lighting of the carriers 60 can be
for example also be prevented by designing the effected, so that 2 much more accurate determina-
reflector in such a manner that the reflector reflects 20  tion of any faults present in the surface of the
UV radiation, but transmits other types of radiation. carrier 80 can be made, whilst at the same time the
Furthermore the device according to the inven- life span of such light-emitting diodes appears to
tion will preferably be provided with means which be considerably longer than that of the halogen or
switch the lamp output to a lower level, for example fluorescent lamps that have been usual so far.
to 50% of the normal capacity during those periods 25 Preferably the construction is such, that the
of operation in which the lamp is not directly used light emanating from one light source is polarized
for drying and/or curing of the paint applied on the on the registration carrier, whilst the camera is
registration carrier. provided with a quarter labda plate and analyzer,
Instead of the above-described UV lamp it is - as a result of which no light will be detected by the
conceivable to use a processing unit provided with 30  camera in the absence of double refraction in the
a source of heat for drying and/or curing the paint carrier, so 'that the light detected by the camera is
with the device according to the invention. a measure for the double fracture present in the
If desired a print may be applied on the coat of carrier. Although both light sources illuminate the
paint thus dried and/or cured in station 7, by registration carrier along the same ling in the illus-
means of a processing unit disposed at said sta- 35 trated embodiment, it will be apparent that they
tion, which print can be dried again in the above- may illuminate the registration carrier in points lo-
described manner in station 8, by means of a cated at some distance from each other, whereby
suitable processing unit. the said distance must of course be taken into
The processing unit shown in Figures 10 and account when processing the data obtained from
11 may be disposed in for example station 10 for 40  said illumination.
checking the registration carrier. This processing Dependent on the quality of a carrier 60 exam-
unit comprises two light sources 86 and 87, which ined signals are generated in the station 10, in
illuminate the carrier 60 from the bottom side in such a manner that in station 11 rejected carriers
accordance with a radially extending line, as will be 60 are stacked on for example a pin disposed in
apparent from the diagrammatic perspective ar- 45  said station 11, whilst in station 12 approved car-
rangement shown in Figure 11. riers are stacked on for example a pin disposed in
The light that falls on the bottom side of the said station 12.
carrier 60 from the light source 86 is reflected to a " Full pins are discharged from the respective
camera 88, whilst the light that falls on the bottom stations 11 and 12, using means which are known
side of the carrier 60 from the light source 87 is s0 per se and which will not be described in more
reflected to a camera 89. During the scanning detail herein.
process the carrier 60 is gradually rotated, so that The various processing units, such as for ex-
the entire surface of the carrier 80 can be scanned. ample a drying and/or curing device, a printing
Dependent on the nature of the reflected light re- device or the like are preferably modular units,
ceived by the cameras 88 and 89 it can be deter- 55 which can be readily fitted on the frame 1 or
mined whether or not the carrier satisfies the de- removed therefrom, so that the device can be
mands made. readily and quickiy adapted to the demands made
of the manufacturing process, such as for example
This Sheet Has Been Rep )
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Figure 4 i,s a plan vizew of parts g8 gkleofy Qcessing statiagg shown in Figure
3. Figure 5 is a perspective view of a supporting neans used in the
processing station of Figures 3 and 4, with a shaft connected thereto.
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st at | ATPEeHRPPSSile to provide several printing de- capable of reciprocating pivotal movement by

vices and/or ilflumination devices and/or heating de-

vices. This makes it possible to use two-colour 10 annular means is rotatably supported by a
printing or preparing the one printing device for use second annular means, which is rotatable with
whilst the other is in operation. As will furthermore respect to a third annular means, and whereby
be apparent from Figure 1 further arms with grip- "said second or said third annular means is
ping means 16 secured thereto may be provided at provided with a wave-shaped guide path,
the location of the arms 15' shown in dotted lines, 15 which mates with a follow-on means connected
as well as additional stations provided near said to said third or said second annular means,
arms. whilst said third annular means is likewise ca-
By making use of the device according to the pable of reciprocating movement by means of
invention a great flexibility in the processing of a driving mechanism.
disc-shaped registration carriers can be effected, 20
therefore. 2. A device according to claim 1, characterized in
Because the arms 15 moving the carriers are that a cam mechanism is provided for driving
located between the successive stations in the rest said annular means, which cam mechanism is
position, disc-shaped registration carriers support- provided with two cam discs connected to a
ed by the supporting means can be moved up- 25 driving shaft, said cam discs cooperating with
wards and downwards without any problems in the follow-on means, which are secured to arms
respective stations, if necessary, as can the appro- which are pivotable about pivot pins extending
priate parts of the devices processing and/or exam- parallel to said driving shaft and which are
ining the disc-shaped registration carriers. disposed on either side of said cam discs,
Since at least some of the processing units are 30 whilst the ends of the arms remote from the
furthermore readily exchangeable, it is possible to pivot pins are connected by a spring mecha-
adapt the device in a quick and simple manner in nism pulling the arms towards each other.
case of a change of the intended processing of the
registration carriers, whilst also maintenance and/or 3. A device according to claim 2, characterized in
repair work to the processing units need not result 35 that a pair of arms driven by a cam disc are
in a standstill of the entire device. : connected to a pivotable annular means by
; g way of a coupling rod and a connecting rod.
came | UM R TN
: e e 4. A device according to any one of the preced-
1. A device provided with a number of processing 40 ing claims, characterized in that said gripping
stations, which are arranged aiong a curved means are secured to telescoping arms.
path, spaced apart by at least substantially
equal angular distances, with a transport 5. A device according to any one of the preced-
means which is pivotable about a vertical axis ing claims, characterized in that a processing
of rotation, said transport means being fitted 45 unit is provided in a station for applying and/or -
with gripping means for taking hoid of and spreading paint on a registfation carrier, which
moving products to be processed between the processing unit is provided with a readily de-
various processing stations, and with driving tachable frame supporting the supporting
means for said pivotable transport means, by means of the respective station, said support-
which said transport means is pivotable in a 50 ing means being disposed in a recess formed
first direction, so as to be able to move said in the frame, the dimensions of said recess
gripping means to a position above a product being such that the upper surface of a disc-
located in a processing station, upon which the shaped registration carrier placed on the sup-
transport means is pivotable in opposite direc- porting means in question is located below the
tion, so as to be able to transfer the product ss upper boundary of said recess.
from one processing station to a following pro-
cessing station, characterized in that said pro- 6. A device according to claim 5, characterized in

cessing stations are fitted with supporting

means of a driving mechanism, whilst said

that a pivotable arm is supported by the frame

This Sheet Has Been Replaced
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—;m “‘M\I‘“Mce shown in Figure 1 corrprl ses a frame 1, which
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of paint i gcdlOydstisH fd?r‘apblpuﬁg HaiAe fon said
disc-shaped registration carrier, in which posi-
. tion a paint discharge opening is located near
the inner boundary of a coat of paint to be

applied on the disc-shaped registration carrier. 10 A device according to claim 12, characterized
, in that a UV light source is disposed in the
7. A device according to claim 5 or 6, character- reflector.
ized in that a temperature sensor is provided in
said station for applying the paint, so as to . A device according to claim 13, characterized
determine the temperature of the registration 15 in that a filter , which only transmits UV light, is
camier and generate a signal, dependent on disposed between said UV light source and
the temperature measured, for the influencing said supporting means for the registration car-
of processing parameters in the same and/or rier.
another station. _—
20 A device according to any one of the claims 12
8. A device according to claim 7, characterized in - - 14, characterized in that said reflector and
that said temperature sensor is arranged in said fight source are vertically adjustable with
such a manner, that when paint is being ap- respect to each other, in such a manner that
plied on the registration carrier said tempera- the reflector can be moved to a position rela-
ture sensor is screened by the registration - 25 tive to the light source in which at least the
carrier. larger part of the light emitted by the light
_ source is not reflected on a disc-shaped reg-
9. A device according to any one of the claims § istration carrier present in the station in ques-
- 8, characterized in that said readily detacha- tion.
ble frame is-connected, via a conduit, to aa 30
readily exchangeable conduit provided in the : . A device according to any one of the preced-
device. ing claims, characterized in that in at least one
of said stations means are provided for verti-
10. A device according to any one of the preced- cally adjusting a supporting means for support-
ing claims § - 9, characterized in that, following 35 ing the disc-shaped registration carrier.
the device for applying paint, a processing unit
is provided in a further station, said processing . A device according to any one of the preced-
unit being provided with a frame and with a ing claims, characterized in that the device is
supporting means supported by said frame, provided with a station, in which the process-
whereby said supporting means can be driven 40 ing unit comprises two light sources, which
at a high number of revolutions so as to -each illuminate a surface of a disc-shaped
_spread the paint over the surface of the reg- registration carrier in the station in question
istration carrier. according to a radially extending line, whereby
the illumination of the registration carrier by
11. A device according to claim 10, characterized 45 the two light sources takes place at different
in that means are provided for controlling the angles, and that furthermore two cameras are
number of revolutions of the supporting means disposed, which each receive the light emanat-
in the station for spreading the paint over the ing from the light source and reflected by the
surface of the registration carrier in depen- registration carrier so as to determine the qual-
dence on the temperature measured in the 5o ity of the sound carrier, whilst means are pro-
_station where the paint is applied on the reg- vided for delivering a approval or rejection
istration carrier. signal in dependence on the light image de-
tected by the cameras.
12. A device according to any one of the preced-
ing claims, characterized in that the device 55 A device according to claim 17, characterized
comprises a station for drying and/or curing a in that a light source is a light-emitting diode.
coating applied on the disc-shaped registration '
carrier, whereby a processing unit is provided
This Sheet Has Been Replaced
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such a manner that the fight emitted by the
reflector is uniformly spread over the registra-
tion carrier surface.




surface of the carrier, as will ppodkragrshed in nore det®# | hereafter. In
station 4 the carrier, with the anount of paint provided thereon, is nade
to rotate fast in order to distribute the pgi the carrier
surf agg. A Sdvab lacdrding GO BNYrdns @b tha pekesd-ce yet iﬂ“!ﬂlﬁﬂiﬂ"?ﬂ”jﬂmt nore detail
her eaf t axg difihs, eherdctegzedritlfhatr sadrdevicrgist he pai Nt ni at ed enbodi nent
st at i on ghovidee sitnoétation fopdischergmayeiettedns for processing the carrier. Both in
this st adisc@hapeddegistratiohecarrignsi dswidt Rer st ations, however, a processing unit,
pr ef er akstaptorofor adischagingnpredyed Jegistali9n| y Sexchangeabl e, may be provi ded as
desired.calirsst ati on 7 a preferably exchangeabl e processing unit, which is
known per se and accordingly will not be discussed in nore detail herein,

in the shape of a printing device is provided for apptyinga—print—on—the

carrier. 10 This Sheet Has Been Replaced
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This may f.or exanple be a screen p
device. When the tinme required for

r ER0iS74 982%i ce or a dabber printing
printing is longer than the cycle tine

of the device, a renoving neans nay for exanple be provided near station 7,

whi ch supplies the successive carr
sone di stance fromstation 7, and

within the cycle tine of t/pge machi

iers to a printing device disposedat——
returns carriers printed i nmgayd.R

eaplaln carrier is refo

ri
device to station 7. Wth a correct adjustnent it can be ehsur mﬂg"“ﬂg’“eﬂ

7-and a printed carrier ig\i ntrod
present near the printing|device.
for multi-colour printing,{to prov

ed, whereby a few carri ers }H”,Hm

Hurthermore it is possi bl e, for exanple
de printing devices working with

different colours in varigus statifgns, possibly wth drying and/or curing

devi ces provi ded therebetyeen. -1t
I's disposed in two

s al so dé¢ssible that a printing device

11
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successi ve stations, whereby the Piepf 473%78QYi ce in the onme stattor—+s—+A—
use whilst the one in the other station is for exanple beingm§§&Q %q Qr
repaired, which |likew se contributes towards increasing the ¢ ed
device. In station 8 a processing unit is provided for dryingﬂ ' "ﬁiﬁﬂi

- ng—HHH-t—Ra or exanple corres
provirded_in station 5. In the
e _provided in station

of the print applied. This d
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be'provi ded, of course. In stationghh g7sssygmii ng device, yet to be
di scussed in nore detail hereafter with reference to Figures—30-and 11, for
checki ng the disc-shaped registration carrier may be proviged, Station 11

i's provided with means known per se for discharging reject fscieen Replaced
Station 12 is provided with neans known per se for discharg

carriers. Each of- the stations is provided with a supportin ”
diagrammatically illustrated in Figure 1, on which a di sc-shaped regis-

tration carrier to be processed and/or checked in the respective station
can be placed. The supporting neans 13 may have a different, individually
adapt ed construction for each station, said neans for exanple being a

gri pper, which engages the outer circunference of the carrier or an opening
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provided in said carrier, or a suctigpndlysAs W || be apparent from Figure
1 thereby, said supporting neans are arranged in an arc of_a circle, in

such a manner that the respective angul ar. di stances between two successive
supporting nmeans 13 are all the sane. For noving the disc-sHHTéﬁaSHumdmu%phmd
12

and/ or picture carrier between the successive stations 2 - _
of a transport neans com prising an annul ar neans 14 (Figure m&mmm’
extending arns 15 are secured to the annul ar neans, said arns

free ends supporting gripping neans 16 (only diagranmatically indicated in
Figure 2) for taking hold of the disc-shaped registration carriers. Said
gri ppi ng neans may foyApxaane be constructec [ engage the central hole

provided in such carrigrs, oL~A1€ grippkQg/means nmay be constructed in.the
shape of suction cyrs /i nAhich a yacuum ca e generated. The annul ar

means 14 is suppo a furth7¢4 nnul ar

/A E——

- 60

48 ]
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so as to be rotatable about a vert gpgy s7ad7g a9f rotation, said annul ar means

17 in turn being supported, capable of upward and domwar,d__rmv-en%n%———by—aﬁ"

annul ar neans 18 rotatably supported by the frane of the:device. A ﬁeeenkep(fa%l:d

driving shaft 19, which is journalled in the frame, is proihg
rotating the two annul ar neans 14 and 18, whereby said drivi \ E“\‘mm

can be driven by neans of a notor via a gearing accomodat ed

first pair of camdiscs 22, 23 and a second pair of camdiscs 24, 25 are
secured to the shaft 19. The cam disc 24 cooperates wth a camroller 26,
which is

FIG. 6

15



provided on an arm 27, which is V\/itgpbt5$4gf§aA¢nd pi vot al | on _a
shaft. 28 ‘ext endi ng paral lel to the shaft 19. camroller 29, which is
nmount ed on an arm 30, cooperates with the cam d| sc 25. The é‘?‘ﬁﬁ@@tﬂasBeenReplaced
pivotally provided with one end on a shaft 31 extendi ng par aII

shaft 28. The two arnms 30 and 27 are coupl ed together, in th H,Hm
in Figure 2, by neans of a spring nechani smtending to nove the ar

towards each other and so keeping the camroller 26 and 29 in firm contact
with the outer circunference of the camdiscs 24 and 25 respectively. An
end of a coupling rod 33 has been pivotally coupled to the free end of the
arm 27. The other end of the coupling rod is connected with the annul ar
means 14 by nmeans of a rod 34 extending parallel to the shaft 19. A further
arm 35 is pivotable about the shaft 28. A camroller 36

64
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i s mounted on the arm 35, said cappf operating with the outer
circunference of the camdisc 22. %PPS#%%Z?ﬁgrn137 I S pi votable—about—the——

shaft 31. A camroller 38 is provided on the arm 37, which _ca ol ler laced
cooperates with the outer circunference of the camdisc 23. cgt a3, 3¢ ace
of the arns 35 and 37 are interconnected by means of a sprin ' o
whi ch attenpts to nove the respective ends of -the arnms 35 an '
each other, so that the camrollers 36 and 38 are kept in firmcontact with
t.he outer circunferences of the camdiscs 22 and Z?L:espectively. One end

of a coupling rod 40 is pivotally coupled to th 37. The free end of
the coupling rod 40 is connected to the annular nmeans 18 by means of a rod

41 extending pharallel to the shaft 19 I's furthernore apparent |from
Figure 2, a gyjde slot 42 [Esé? 1
74 78— _ _
77
79
|_E_tx | SR 1 7 or.0.2r 7.
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extending in the shape of a wave isgplhvhdes,in the outer circunference of

t he annular means 18 supporting the annular nmeans 17, whereby guide pins

43, which are secured to the annular neans 17 and which ext etkhb HaZmeat Réplaved
-7- and radially with respect to the central axis of the sha '

said guide slot 42. Wien the shaft 19 is rotated the cam di s}ﬂl’ﬂE’"ﬂzﬂﬂ

and 24 and 25 will likewi se be rotated in the direction acco

A It will be apparent, that because of this rotary notion of the shaft 19
the arns 27 and 30 as well as the arnms 35 and 37 will be ptvoted to and fro

about the respective shafts 28 and 31. As a result of this also the
coupling rods 33

18



and 40 with the rods 34 and 41 secugpd g7herehe Wi ll be noved to and fro, a

i ndi cat ed "by neans of the double arrows B. The reciprocating ﬂnﬁﬂm&ﬂhaﬁﬁmuhmhmd

S
the rod 34 connected to the annul ar neans 14 causes the annul ar | i

and the gripping neans 16 secured thereto to pivot to and fro a nuu, , ”",
central axis of the shaft 19, as indicated by neans of the dou !

The anobunt of travel of an arm 15 secured to the annul ar neans 14 and the

gri ppi ng means connected thereto equals the centre-to-centre distance

bet ween two nei ghbouring supporting neans 13. The reciprocating novenent of

the rod 41 is transmdted to the annular neans 18, _gp that also this

annul ar neans 18 is ted to and fro about the ¢entral axis of the shaft

19, as indicated by nean®of the do [ ince the annul ar neans 17

is guided in the wave shapeg sl ot - (ns 43, ﬁaid

reci procating pivotal novenment of/thg A 3,
Y

{
.
{

1
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*

means 18 will also cause the annul &P o/6Ber5 Al7 to make a reciprocating |
novenent ‘in vertical direction. Since the annul ar neans 1¢e?§Q§UBEBFF§ﬁ‘by*———
the annul ar means 17, consequently al so the annul ar means |14ThisiShéet B8 BQ) d
upward and downward parallel to the shaft 19, as indicated by aced
doubl e arrow D. The construction is such that in the rest pos r EMI ”
gripping neans 16 said gripping neans are |ocated centrally be _
supporting nmeans 13, seen in the longitudinal direction of the shaft 19,
taking up their uppernost position thereby. For noving the disc-shaped
registration carriers supported on the supporting nmeans from a supporting
nmeans 13 to a next supporting neans 13 the gripping nmeans 16 are first

pivoted in a first direction, for exanple clockwi'se, seen in" Figure 2, in
such a manner that the gripping neans 16 are pivoted to a position above

the respective supporting nean ~tabl e for taking hold of the carriers

60
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present on the respective supporting neans. After thF grippinglzuungmiﬁw:
have taken heitg hr©eF s | N question the annul ar neans and t he
carrier are hggtégéﬂﬁmiﬁé 2 site direction, i.e. anti-clockw se, until
the gripping ans 16 and thge ftarriers supported by the grippi ng neans have
reached a po$iti @ngiMARHBSH [hp carriers can be delivered to a next
supporting aps. After that{the annul ar -feans 14 and the gri pping neans 16
supported by {sat meang are pivoted back in the first direction
until the grijppi ng neans 16, seen in the direction of the shaft 19, are

| ocated centrally between the supporting nmeans 13 agai n. Subsequently the
processi ng and/or checking of the di sc-shaped_reqi | lers.in the,
res p*C‘tﬂ‘VﬁbSt:aérgﬁEtﬁﬁf};be‘SE‘ar{"ed agai n. e !

1t TYTexs ;
Uiz . Faddd cecdeasa b

A device for processing disc-shaped registration carriers.

The invention relates to a device provided with a number of
processing stations, which are arranged along a curved path; spaced apart
by at least substantially equal " angular distances, with a transport means
which is pivotab]e'about a vertical axis of rotation, said transport means
being fitted with gripping means for taking hold of and moving products to
be processed between the -various processing stations, and with driving
means for said pivotable transport means, by which said transport means is
pivotable in a first directioﬁ, so as to be able to move said gripping
means to a position above a producf located in a processing station, upon
which the transport means is pivotable in opposite direction, so as to be
able to transfer the product from one processing station to a following
processing station.

Such a device is known from DE-A-3709354. In this known device
the gripping means are secured to a carrier, which can be moved upward and
downward by means of a verticaily dispoéed setting cylinder. The use of
such a setting cylinder leads to a comparatively heavy cénstruction, which
takes up a lot of space. ,

The object of the invention is in particular to obtain a device
suitable for processing disc-shaped registration carriers, which are
generally relatively thin and weigh little.

According to the invention said processing stations are "fitted
with Supporting means for supporting disc-shaped registration carriers, and

::cﬁl:aSt some of said processing stations are fitted with readily
. geab]e'lir'ocessing units, whilst the transport means comprises an



The construction of the aforesajd cam discs 22; 23 arﬁﬁ AQEﬁﬁiﬁ'SBEEf y

such, that when the gripping neans do not support any
tarrier they are noved faster than when they support{a reglstratlon
carrier, so that the shortest transport tines possible|c8nk H4AR 4887 zEd
Possibly, wusing suitable driving neans, the arps} 15 may be desj gned
to tel escope radially, so that the statLgns can be prranged at differjent
‘di stances fromthe shaft -19. Figures 3 - 5 show parts—of the device

di sposed in statipang, fvmﬁcmel Yb%tﬁﬁflé‘tabowets'a% His"Ot rbedSeAl oY . weith
t he upper SNYE °of a di sc- sh aped g ration carrier, |ch S placed on

t he suppor tsiatdy gniRpisg 1’@aﬂﬁsﬁ§eﬁ°f\"ﬁ apaivhighi t5 qGEB‘?q &nof A¥eripragpkingnt

from Fi gures ?%ﬁ@%vémertm SHERRST O f lagdfmng :ae%hlaménmﬁhmtl §'aﬁi GH@UWMS
recess 44 iPAY

eccentri cahlsyroég'éﬂsh} gtelﬂ-‘oﬂgﬁrge%&ﬁg sgggncf R"&@Jﬁégé‘ss'lhs b "sar °téF§tt]l§I ayith
section. . LhoecEOty acthizdsannudbPemeans, and whereby said second or said third
annular means is provided with a wave-shaped guide path, which mates with a.
follow-on means connected to said third or said second annular means,
whilst said third annular means is 1likewise -capable of reciprocating.
movement by means of a driving mechanism. | _
‘When using the construction according to the invention, movement
of the gripping means from "the one processing station to the following
processing station and vice versa will automatically effect an upward and
downward movement of the gripping means as well, by way of simple annular
means, which take up comparatively little space, whereby the: gripping means
will occupy their highest position 1in a position between two successive
processing stations. In this highest position between two processing
stations the position of the gripping means will furthermore be such that
the gripping means do no interfere with the exchange of processing units.
By using the invention a device of simple construction is thus obtained, by
means of which an effective quick movement of the disc-shaped registration
carriers can be effected during operation, whilst it is also possible to
adapt the device in a quick and simple manner to the activities to be
performed by exchanging processing units. .
According to an efficient embodiment of the invention the
supporting means for the disc-shaped registration carriers are arranged
along a curved path, spaced apart by at least substantially equal angular
distances, and the transport means comprise a transport means which is
pivotable about a vertical axis of rotation, said transport means being
fitted with gripping means for taking hold of and moving the disc-shaped
registration carriers between the various processing stations, and driving
means for the pivotable transport means are constructed in such a manner,
that from a rest position of said transport means, in which the gripping
means- are located between the processing stations, seen in the direction of
the vertical axis of rotation, said transport means can be pivoted in a
first diré&tion so as to be able to position the gripping means above the
disc-shaped registration carriers present in the processing stations for
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configurations are conceivable. A circunferential grjp -46~-S provided in
the outer periphery of the frame 45. Eccentric Iocklng déscs 47ﬂ§ﬁg sai d
groove, which | ocking discs are rotatable about vert g

and by means of which the frame 45 is detachably clanp d domn on_th

1. As is showmn in Figure 5, the supporting . nmeans 13
of a shaft 48 rotatably journalled in thé&3frane 45 d

said shaft at its bottomend renpte fromthe supporting means 13 being
provi ded wi tkking ajpesaithdi senphaped regiskragien @ré}ﬁfége“%‘r W 't‘-ﬂbﬁﬂ? rt@'ansport

recesses of a verd 'bsaéwaué&oilnne Raté diQeetion dal ¥4 B8 PDEBTe 3b SeMdred the

the frane gemﬁ vertical shaft 52 is furth$rnnre ocated in the franme 45, an
d1sc—shaped reg1strat1on carriers from one processing station to’
following processing station, after which the transport means can be
pivoted back in the first direction again, towards the rest position.

The invention will be explained in more detail hereafter with

reference to a possible embodiment of a device according to the invention
diagrammatically illustrated in the accompanying Figures. |
Figure 1 is a d1agrammat1c plan view of an embodiment of a device
according to the invention.
Figure 2 is a perspective view, cut away in parts, of a part of
the driving mechanism of the device according to the invention.
Figure 3 is a diagrammatic elevational view of a processing
station. | ' ’ |
Figure 4 is a plan view of parts of the procéssing station shown
in Figure 3.
Figure 5 is a perspective view of a'supporting means used in the
processing station of Figures 3 and 4, with a shaft connected thereto.
Figure 6 is an elevational view of a further processing station.
Figure 7 is a sectional view of a part of the processing station
shown in Figure 6. '
Figure 8 is a sectional view of a further processing station.
Figure 9 is a diagrammatic, perspective view of a mechanism for
moving up -a supporting means for'supporting a disc-shaped registration
carrier in a processing station. ]
' Figure 10 is a diagrammatic ijllustration of a station for
checking a registration carrier. ’
Figure 11 is a perspective view of parts of the station shown in
Figure 10.
The device shown in Figure 1 comprises a frame 1, which functions
" to support a number of stations in which disc-shaped registration carriers,
in particular so-called compact discs, can be processed and/or checked. In
a first station 2 the disc-shaped registration carriers coming from an
injection moulding machine are provided with a metal coating. Since means
‘which are known per se are used for this purpose, the specific construction
of the means- which apply said metal film in station 2 will not be discussed
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-9- arm 53 being secured to the upper end of said shaft.

Alip54is_

secured to the bottomend of the shaft 52, said lip eng%

correspondi ngly shaped recess in the outgoing shaft 55

secured to the frane 1. One end of a paint supplying cpn

connected, by nmeans of a quick-action coupling 57, to h

provided in the shaft 52, said conduit witd-its other En
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Huit 58 is
baBIndAR 1887 sh )

d bei ng connecjt

to a paint container, which is fitted with a filter anfl a punp, and Wwhi ch
i s di sposed jpmoréaletablnheten as to be readily exchangeahle.  The conduitj 58

IS in comrunication al a r z 9 unted .on the free end
of the arm53 via t %VI pgsgoggekgér%gﬁajeaﬁ %“ i %ﬁ&?i‘"gusai’ﬁ?"é ded,onn&he upper
passage proygicfadeiaf the carmied3. as will be described in more detail hereafter.

In station 4 the carrier, with the amount of paint provided
thereon, is made to rotate fast in order to distribute the pa1nt evenly
over the carrier surface.

Station 5 compr1ses a device yet to be described in more detail
hereafter for curing and/or drying the paint.

In the illustrated embodiment station 6 does not comprise any
means for processing the carrier. Both in this station and in the various
other stations, however, a processing unit,'preferably of a type which is
readily exchangeable, may be provided as desired.

In station 7 a preferably exchangeable process1ng unit, which is
known per se and accordingly will not be discussed in more deta11 herein,
in the shape of a printing device is provided for applying a print on the
carrier.

" This may for example be a screen printing device or a dabber
printing device. When the time required for printing is longer than the
cycle time of the device, a removing means may for example be provided near
station 7, which supplies the successive carriers to a printing device
disposed at some distance from station 7, and returns carriers printed in
said printing device to station 7. With a correct adjustment it can be
ensured that within the cycle time of the machine a plain carrier is
removed at station 7 and a printed carrier is introduced, whereby a few
carriers may be present near the printing device.

Furthermore it 1is possible, for example for -multi-colour "

" printing, to provide printing devices working with different colours in

various stations, possibly with drying and/or curing devices provided
therebetween. : _ |

It is also possible that a printing device is disposed in two
successive stations, whereby the printing device in the one station is in
use whilst the one in the other station is for example being exchanged or
repaired, which 1ikewise contributes towards increasing the capacity of the
device. _

In station 8 a processing unit is provided for drying and/or
curing of the print applied. This drying unit may -for example correspond



=After a di sc- shaped regi stration carrier 60 has been pl h
supporting neans 13 |located within the cup-shaped recess L%{;EME\IT SHEET

‘above-descri bed manner, and the above-described transporft jmeans has beer
pi voted back to its rest position, the arm 53 can be piVvotled) 4bMARe{887 ¢
the nmotor 56, to a position in which the paint delivery |ndzzle 59 is

| ocated above the carrier 60 in a point,_ghich is at |edst substantiar
| ocat ed near the inner boundary of the paint film which may or may not be

transparent, t | | cel kg¥sddngquesti on. Then the supporting
means 13 V\m.ﬂ'?éégg r igﬁﬁ6gp%\ﬁ£gnﬁ{tsﬁgfr1edonnnsfs rotated.by nmeans of the
notor 51, whilst simiheaddbisdirateshi embodimentopa eepnriebuptfcessing Adass 59reso

that a thin, vggg&tﬂiﬁrsmaan of, RAtASudhS all 86 thePR BRF dedfiFédprebessihh Ciniithaby

the rotati 8P the supporting nearis 13 with the disc 60 present “thereon is
st opped ange tpnevigeth ®I fQUNHtyot ed back to the position shown in Figure 4,

after which the carfigatfth 70 GUethhRihg device, yet to be discussed in more
detail hereafter with reference to Figures 10 and 11, for checking the
disc-shaped registration carrier may be provided. '

Station 11 is provided with means known per se for discharging
rejected carriers.

Station 12 is provided with means known per se for discharging
approved carriers. _

Each of the stations is provided with a supporting means 13
diagrammaticaﬂy'iﬂustra;te'd' in Figure 1, on which a disc-shaped regis-
tration carrier to be processed and/or checked in the respective station
can be placed. The suppor;ting means 13 may have a different, individually
adapted construction for each station, said means for example being a
gribper, which engages the outer circumference of the carrier or an opening
provided in said carrier, or a suction cup. As will be apparent from Figure
1 thereby, said supporting means are arrahge'd in an arc of a cirg:le, in
such a manner that the respective angular distances between two successive
supporting means 13 are all the same. '

—h,

For moving the disc-shaped sound and/or picture carrier between
the successive stations 2 - 12 use is made of a transport means com-
prising an annular means 14 (Figure 2). Radially extending arms 15 are
secured to the annular means, said arms at their free ends supporting
gripping means 16 {(only di'a'gramm'atically indicated in Figure 2) for taking
hold of the disc-shaped registration carriers. Said gripping means may for
example be constructed to engage the central hole provided in such
carriers, or the gripping means may be constructed in the'shape of suction
cups, in which a vacuum can be generated. '

The annular means 14 is supported-by a further annular means 17
so as to be rotatable about.a vertical axis of rotation, said annular means
17 in turn being supported, capable of upward and downward movement, by an
annular means 18 rotatably supported by the frame of the device.

A vertical driving shaft 19, which is journalled in the frame, is
provided for rotating the two annular means 14 and 18, whereby said driving



can be transported in the above-descri bed manner to the ﬁtELAQEMENJhSHEEE

to be described in nore detail hereafter. After the eccah ric discs 47 haye
been pivoted out of the groove 46, the processing unit pr )vﬂdECMMUQB?h
frame 45 with the shafts 48 and 52 supported therein angd fhe neans

supported by said shafts 48 and 52 can be lifted so as to be r enmovet—from
the device. After that said frame 45 w tfhh_the neans qupeLLed;hv said frgne
and the paint container coupled thereto can be renoved. In the sane manner

frame 1 agaene com b dPiie By Ml U RInGR DY 21 SRS iGomidated i abox
wher eby sidvdl t aneously a - 10- _ L

A first pair of cam discs 22, 23 and a second pair of cam discs
24, 25 are secured to the shaft 19.

The cam disc 24 cooperates with a cam roller 26, which is
provided on an arm 27, which is with its one end pivotally mounted on a
shaft 28 extending parallel to the shaft 19.

A cam roller 29, which is mounted on an arm 30, cooperates with
the cam disc 25. The arm 30 is pivotally provided with one end on a shaft
31 extending parallel to the shaft 28.

The two arms 30 and 27 are coupled together, in the manner .shown
in Figure é, by means of a spring mechanism tending to move the arms
towards each other and so keeping thé cam roller 26 and 29 in firm contact
with the outer circumference of the cam discs 24 and 25 respectively. °

An end of a coupling rod 33 has been pivotally coupled to the
free end of the arm 27. ' -

\ The other end of the coupling rod is connected with the annular
means 14 by means of a rod 34 extending parallel to the shaft 19.

A further arm 35 is pivotable about the shaft 28. A cam roller 36
is mounted on the arm 35, said cam roller cooperating with the outer
circumference of the cam disc 22. | _ |

A further arm 37 is pivotable about the shaft 31. A cam roller 38
is provided on the arm 37, which cam roller cooperates with' the outer
circumference of the cam disc 23.

' .The free ends of the arms 35 and 37 are interconnected by means
of a spring mechanism 39, which attempts to move the respective ends of the
arms 35 and 37 towards each other, so that the cam rollers 36 and 38 are
kept in firm contact with the outer circumferences of the cam discs 22 and
23 respectively. :

~ One end of a coupling rod 40 is pivotally coupled to the arm 37.
‘The free end of the coupling rod 40 is connected to the annular means 18 by
means of a rod 41 extending parallel to the shaft 19.

As is furthermore apparent from Figure 2, a guide slot 42
-extending in the shape of a wave is provided in the outer circumference of
the annular means 18 supporting the annular means 17, whereby guide pins .
43, which are secured to the annular means 17 and which extend horizgntally




connection is again nmade between the shafts 48 and 5 fﬁﬁ&ﬁ@ﬁ%g&?gﬁ? and
56. Thus it is possible to nmake a quick and sinple cha OV ef—i-F-QH

type of paint to another. As is furthernore illustrate gg Z&gure Sf;a
tenperature sensor 61 is disposed in the cup-shaped fe¢es 4 RdB%7ehs ring

the tenperature of the carrier 60 in the station 3, W paint |s
applied. As will be apparent fromFigure 3, the senspr 61 is screened py
the netallized carrier 60 | ocated thereabbve during ' t] the
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surroundi nguidelsat ¢@. This contributes towards a reliable tenperature
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nunber of RBwdlit1ikewise tbe vetiatrd tinetbeydirect®o Recording ¢ anravhd. nékiwill
be apparent, that because of this rotary motion of the shaft 19 the arms 27
and 30 as well as the arms 35 and 37 will be pivoted to and fro about the
respective shafts 28 and 31. As a result of this also the coupling rods 33 -
and 40 with the rods 34 and 41 secured thereto will be moved to and fro, as
indicated by means of the double arrows B.

The reciprocating movement of the rod 34 connected to the annular
means 14 causes the annular means 14 and the gripping means 16 secured
thereto to pivot to and fro about the central axis of the shaft 19, as
indicated by means of the &ouble arrow C. The amount of travel of an arm 15
secured to the annular means 14 "and the gripping means connected thereto
equals the centre-to-centre distance between two neighbouring supporting
means 13. _

The reciprocating movement of the rod 41 is transmitted to the
annular means 18, so that also this annular means 18 is pivoted to and fro
about the central axis of the shaft 19, as indicated by means of the double
arrow E. Since the annular means 17 is guided in the wave shaped slot 42 by
means of the pins 43, said reciprocating pivotal movement of the annular
means 18 will also cause the annular means 17 to make a reciprocating
movement in vertical direction. Since the annular means 14 is supported by
the annular means 17, consequently also the annular means 14 will be moved
upward and downward parallel to the shaft 19, as indicated by means of the
double arrow D. '

The construction 1is such that in the rest position of the
gripping means 16 said gripping means are located centrally between the
supporting means 13, seen in the longitudinal direction of the shaft 19,
taking up their uppermost position thereby. For moving the disc-shaped
registration carriers supported on the supporting means from a supporting
means 13 to a next supporting means 13 the. gripping means 16 are first
pivoted in a first direction, for example clockwise, seen in Figure 2, in
such a manner that the gripping means 16 .are pivoted to a position above
the respective supporting means, suitable for taking hold of the carriers
Present on the respective supporting means. After the gripping means 16




station 4 for spreading the paint over the carrier surﬁék%%CQ@Eﬁé SHERb ai n
an optimal coating and the nost uniform possible distyibution of The Jpgi nt
over the desired surface of the carrier. As illustratged i@y 76 Jand 7
a frame 64 built up of two dish-shaped parts 62 and 63,} fornmed on€ or tjop
of the other, is disposed in the station 4. In the | gwer—drst—shapeddpart
63 a circunferential groove 65 is provi degk which hoyses eccentric disgs 66
corresponding with the eccentric discs 46 illustrated in FI gurées 3 amd 4,
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supporting means. After that the annular means 14 and the gripping means 16
supported by said annular means are pivoted back in the first direction
until the gripping means 16, seen in the direction of the shaft 19, are
located centrally between the supporting means 13 again. Subsequently the
processing and/or checking of the disc-shaped registration carriers in the
respective stations can be started again. |
The construction of the aforesaid cam discs 22, 23 and 24, 25 is
thereby such, that when the gripping means do not support any registra-
tion carrier they are moved faster than when they support a registration
carrier, so that the shortest transport times possible can pg’réalized.
Possibly, using suitable driving means, the arms 15 may be
designed to te]esc0pé radially, so that the stations can be arranged at
different distances from the shaft 19.
Figures 3 - 5 show parts of the device disposed in station 3 for
applying paint, whether or not transparent, on the upper side of a disc-
shaped registration carrier, which is placed on the supporting means 13
diéposed in the station in question. As is apparent from Figures 3 and 4,
the supporting means 13 is located in a cup-shaped recess 44 in the station
3, which cup-shaped recess is for example eccentrically provided in a frame
45 for example having a circular section. Of course also other
configurations are conceivable. ' )
A circumferential groove 46 is provided in the outer periphery of
the frame 45. Eccentric locking discs 47 engage said groove, which locking
discs are rotatable about vertically extending axes and by means of which -
the frame 45 is detachably clamped down on the frame 1.
As is shown in Figure 5, the shpporting means 13 is secured to
the end of a shaft-48 rotatably journalled in the frame 45 during normal
operation, said shaft at its bottom end remote from the supporting means 13
being provided with projecting cams 49. Said cams 49 engage corresponding
recesses -of a vertical outgoing shaft 50 of a-drivin§ motor 51 secured to
the frame 1.

A vertical shaft 52 is furthermore located in the frame 45, an




supporting the carrier 60. In a simlar manner as set forthgﬂgﬁl

48 connected to the supporting neans 13 is coupled, by nean %gEiHEQI’QHEFT
tans 49, to the outgoing shaft of a transmi ssion mechani sm{6g secured to
the frame 1, by means of which the supporting nmeans 13 can. be rﬂ)tfamg fagpm
a driving notor 70. Wen a carrier 60, on which a bead of paiint has been
provi ded in the above-descri bed manner, h&s been pl aced on tHE'EUEﬁUrTrnqw
means 13 and t he pl ate-shaped neans 68 secured thereto, Lihe _carrier 60
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uni formy move overptiig §PRY sédirb@% Bhe HoEtoh Fnd bF AL VRIA 9bF escat1|r:lo?1p

Any excess pai nt
engaging a correspondingly shaped recess in the outgoing shaft 55 of a

motor 56 secured to the frame 1.

One end of a paint supplying conduit 58 is connected, by means
of a quick-action coupling 57, to a passage {not shown) provided in the
shaft 52, said conduit with its other end being connected to a paint
container, which is fitted with a filter and a pump, and which is disposed
in the frame 1 so as to be readily exchangeable.

The conduit 58 is in communication with a paint delivery nozzle
59 mounted on the free end of the arm 53 via the passage provided in the
shaft 52 and a further passage provided in the arm 53.

After a disc-shaped registration carrier 60 has been placed on
the supporting means 13 located within the cup-shaped recess 44 in the
above-described manner, and the above-described transport means has been
pivoted back to its rest position, the arm 53 can be pivoted, by means of

. the motor 56, to a position in which the paiﬁt delivery nozzle 59 is
located above the carrier 60 in a point, which is at least substantially
located near the inner boundary of the paint film, which may or may not be

~ transparent, to be applied on the carrier in question. |

Then the supporting means 13 with the carrier 60 present thereon
is rotated by means of the motor 51, whilst simultaneously paint is
supplied through the nozzle 59, so that a thin, annular bead of paint is
laid on the carrier 60. After that the rotation of the supporting means 13
with the disc 60 present thereon is stopped and the arm 53 is pivoted back
to the position shown in Figure 4, after which the carrier 60 in question
can be transported in the above-described manner to the next station 4 yet
to be described in more detail hereafter. '

After the eccentric discs 47 have been pivoted out of the groove
46, the processing unit provided with the frame 45 with the shafts 48 and
52 supported therein and the means supported by said shafts 48 and 52 can
be lifted so as to be removed from the device. After that said frame 45
with the means supported by said frame and -the paint container coupled
thereto can be removed. In the same manner a similar frame with a paint
container coupled thereto can be fitted to the frame 1 again, in the
manner partially illustrated in Figures 3 and 4, whereby simultaneously a
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will be flung off the outer edge of the carrier 60 and augnt byt

walls of the recess 67. Any excess paint may be carri ed wa hr@g{ﬂm7
passages 70 provided in the dish-shaped part 63 and a di schagé‘e t 171.
It will be apparent that when a change-over is nmade to nd{-heF—-pa.i_nL_tgLﬂe

al so the processing unit provided with t_I?ﬁ_frarre 64 and jt he shaft 48
journal led therein, the supporti ng means 13 and the pl ate-shaped part—68
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constructlgrﬁé tgﬁgcog?ﬁpg‘ﬁt Ii:élhés?‘togtﬁ?ﬂn 5 the coat of paint applied in the

above- descri bed maAfels furtheraeraiidivstrateddin Ggure herebgmpengtunst sehsor
device shoph jNdisposed in the cup-shaped recess 44 for measuring the temperature

of the carrier 60 in the station 3, where the paint is applied. As will be
apparent from Figure '3, the sensor 61 is screened by the metallized
carrier 60 located thereabove during operation, so that the sensor is not
influenced by for example light sources or the like disposed near the
device, since the metal film on the carrier blocks the‘surrounding
radiation. This contributes towards a reliable temperaturé measurement.

Dependent on the temperature sensed it will be possible for
example to influence the amount of paint supplied in station 3 and/or the
number of revolutions with which the carrier 60 is rotated in the next
station 4 for spreading the paini: over the carrier surface, so as to
obtain an optimal coating and the most uniform possible distribution of
the paint over the desired surface of the carrier. |

As illustrated in Figures 6 and 7 a frame 64 built up of two
dish-shaped parts 62 and 63, formed one on top of the other, is disposed
in the station 4. In the lower dish-shaped part 63 a circumferential
groove 65 is provided, which houses eccentric discs 66 corresponding with
the eccentric discs 46 illustrated 'in Figures 3 and 4, so as to clamp down
the frame 64 on the frame 1. Also these eccentric discs 66 form locking
means, therefore, by means of which the frame 64 can be clamped down on
the frame in a readily and quickly detachable manner.

The dishes 62 and 63 of the frame 64 bound a cup-shaped recess
67, 1in which the supporting means 13 associated with the station 4 is
disposed, together with a plate-shaped means 68 secured thereto for
supporting the carrier 60. |

In a similar manner as set forth above the shaft 48 connected to
the supporting means 13 is cdup]ed, by means of projecting cams 49, to the
outgoing shaft of a transmission mechanism 69 secured to the frame 1, by

means of which the supporiing means 13 can be rotated from a driving motor
10. ' '

When a carrier 60, on which a bead of paint has been provided in
the above-described manner, has been placed on the supporting means 13 and



Figure 8. Said dey ﬂ@éﬁ%ﬂéﬁtl hbi net 72, in which a housing 74

accomodating a regfllector 73 is yided. At its bottom edge the reflec-
tor 73 is provideg mt[hhaMARoﬂB’Z:t n; flange 75, which is clanped down

agai nst the bottor gide of the hoysing 74 by neans of a clanping ring 76.
An opening 78 is grovided tn the reflector 73 near the upper side of the
reflector for allqwing a tubular WVilighllsource 77 to pass therethrough,
said UV |ight source being supported by the housi ng 74, via which opening
the space she pdatrrshapsd means églaﬁtuned theretal sbe iqaropen 6@omﬂJh|b&arobatednth
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to which a exha devi cg not shown connect edl for exhausting -air From
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shaped Teg Snraolfor%hecartercle%g g?n ny excess S’é‘m 9p%rt| n 'irre%anasway t r'mEghe
passages 70 provided in the dish-shaped part 63 and a discharge conduit
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It will be apparent that when a change-over is made to another
paint type also the processing unit provided with the frame 64 and the
shaft 48 journalled therein, the supporting means 13 and the b] ate-shaped
part 68 can be readily and quickly removed and be replaced by another,
similar frame 64, for example so as to enable a quick change-over to
another series of registration carriers. In principle the quickly
exhangeable frame 64 with the associated means may also be of a different
construction, of course. a

In station 5 the coat of paint applied in the above-described
mann.er is dried and/or cured. Use is hereby made of the ‘device shown in
Figure 8. Said device comprises a cabinet 72, in which a housing 74
accommodating a reflector 73 is provided. At.its bottom edge the reflec-
tor 73 is provided with a projecting flange 75, which is clamped down
against the bottom side of the housing 74 by means of a clamping ring 76.

An opening 78 is provided in the reflector 73 near the upper
side of the reflector for allowing a tubular UV light source 77 to pass
therethrough, said UV 1ight source being supported by the housing 74, via
which opening the space surrounded by the reflector 73 is also in open
communication with the interior of the housing 74. A conduit 79 is
provided on the housing 74, to which an exhaust device (not shown) is
connected for exhausting air from the interior of the housing 74 and thus
also from the interior of the reflector 73.

As is furthermore diagrammatically shown-in Figure 8, a disc-
shaped registration carrier can be placed on a supporting means 13 of the

\ station 5 located under the cabinet 72, using a gripping means 16.

‘ In order to move the disc-shaped registration carriers into the
desired position with respect to the reflector 73 for drying and/or
curing, the supporting means 13 in station 5 is vertically movable, in the
manner diagrammatically indicated in Figure 9. As is illustrated in said



station 5 | ocated under the cabinet 72, using a gripping
t.o nove the disc-shaped registration carriers into the d
Wi th respect to the reflector 73 for drying and/or curin
means 13 in station 5 is vertically movable, in the mann
indicated in Figure 9. As is illustrated in said -12-

supporting'neans 13 is secured to the uppg+y end of a verfical rod 80, whic
i's nmovably guided in a guide bush 81 secured to the fra -
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One end of a coupling rod 82 is pivotally coupled to the bottom end of the
rod 80. The other end of the coupling rod 82 is coupled to a disc 83, in a
point Tocated at some distance from the axis of rotation of the disc. The
disc 83 can be rotated via a belt 84, by means of an electromotor 85
secured to the frame 1. It will be apparent that when the disc 83 is
rotated from the position shown in Figure 9 through half a turn by means
of the stepping motor, the supporting means 13 will be moved from its
lowermost position illustrated in Figure 9 to its uppermost position, in
which the carrier 60 supported by the 'supporting means 13 will take up a
position with respect to the reflector 73 within the ring 76, which is
su1tab1e for drying and/or curing. _

By using a reflector forming a body of revolution, on whose
central axis a light source is vertically disposed, a uniform irradiation
of the surface of the carrier 60 to be dried and/or cured can be effected,
without it being necessary to rotate the carrier thereby.

This in contrast to constructions usual so far, wherein a
registration carrier is rotated under a lamp illuminating a linear strip.

Furthermore an illumination of the side edge can be effected
simulataneously with an illumination of the upper surface, so that it is
not necessary, in contrast to the devices usual so far, to provide one or
more extra light sources and/or mirrors for drying and/or curing any paint
present on the side edge.

It is possible thereby to use a short tube lamp, which contri-
butes towards a compact construction.
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In order to prevent undesirable heating of the supporting means
disposed in station 5 or of a carrier 60 supported on said supporting
means when for some reason or other the machine is at a standstill for a
prolonged period of time, a construction may be provided wherein the
reflector 73 and the light source 72 are vertically movable with respect
to each other. When during a period of standstill of the machine the
reflector 73 is moved some distance downward with respect to the light
source 77, the light source 77 will come to lie, at least substantially
s0, outside the point of focus of the reflector 73, and thus irradiation
of -a carrier 60 possibly bresent in the station 5 can be avoided, at least
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rotated fromthe position shown in Figure 9 through hal f} aj tgryn MAR 8gns o
the stepping notor, the supporting means 13 will "be novef fromits

| ower nost position illustrated in Figure 9 to its uppernpst—positiom T
which the carrier 60 supported by the supiBerting nmeans 1B will take up a
position with respect to the reflector 73 within the ring 76, which s
sui t abl e f gubsitantngl yndiber asuri ngsulBy ofiswhicha urefelsécabde fovenhieading boflythe
revol uti on, F{; rwges Cﬁﬁtarv%l\ Is a light source is vertically disposed,
unlforn1|rr§5 X'i 6N © the surface of the carrier 60 to be dried and/ or
cured can be effectAddo 4 wiblitbei possiblg teqrovide a YVr vaditasiomhdrensmitsing

thereby. THigshit £t IF8R! ek Oggfakgowtﬁualbeiaeérf the"‘hl‘%fi'nﬁnwaand the

reglstratlo carrlel’ I's rotat I’ l'um n ear strip
carrier 60, so as to prevent excesswe heating the reg1strat1on

carrier.

Excessive heating of the registration carrier can for example
also be prevented by designing the reflector in such a manner that the
.reflector reflects UV radiation, but transmits other types of radiation.

Furthermore the device according to the invention will
preferably be provided with means which switch the lamp output to a lower
level, for example to 50% of the normal capacity during those periods of
operation in which the lamp is not directly used for drying and/or curing
of the paint applied on the registration carrier. i

Instead of the above-described UV lamp it is conceivable to use
a processing unit provided with a source of heat for drying and/or curing
the paint with the device according to the invention.

If desired a print may be applied on the coat of pa‘mt thus
dried and/or cured in station 7, by means of a processing unit disposed at
said station, which print can be dried again in the above-described manner
in stat1on 8, by means of a suitable processing unit.

The processing unit shown in Figures 10 and 11 may be disposed
in for example station 10 for checking the registration carrier.” This
processing unit comprises two light sources 86 and 87, which illuminate
the carrier 60 from the bottom side in accordance with a radially
extending line, as will be apparent from the diagrammatic perspective
arrangement shown in Figure 11.

The 1ight that falls on the bottom side of the carrier 60 from
“the light source 86 is reflected to a camera 88, whilst the light that
falls on the bottom side of the carrier 60 from the light source 87 is
reflected to a camera 89. During the scanning process the carrier 60 is
gradually rotated, so that the entire surface of the carrier 60 can be
scanned. Dependent on the nature of the reflected light received by ‘the
cameras 88 and 89 it can be determined whether or not the carrier
satisfies the demands made. .

By making use in accordance with the invention of two light
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Furthernore an illum nation of the side edge can be effe(ﬂ ] N .

sidwl ataneously with an illum nation of the upper surface,MH%T
not necessary, in contrast to the devices usual so far, {tq provi de one
nore extra |ight sources and/or mrrors for drying and/ g¢r cdk & nyAantggpal n1
present on the side edge. It is possible thereby to use a_;s_h_or_t____t__ube | a
whi ch contri- butes towards a conpact cosgtruction. In ¢rder to prée
undesirabl e heating of the supporting nmeans di sposed i nkstation 5 or of af
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the cameras, as a resu]t of which it is possible to distinguish between
various faults, and in many cases a1so to establish the nature of the
fault directly.

According to the invention use is made of light-emitting diodes
for illuminating the carrier, instead of using halogen lamps and/or
fluorescent lamps, as has been usual so far. Surprisingly it has become
apparent, that by using light-emitting diodes and a system of two
cylindrical lenses a particularly uniform lighting of the carriers 60 can
be effected, so that a much more accurate determination of any faults
present in the surface of the carrier 60 can be made, whilst at the same
time the 1ife span of such light-emitting diodes appears to be consider-
ably longer than that of the halogen or fluorescent lamps that have been
usual so far.

‘Preferably the construction is such, that the light emanating
from one light source is polarized on the registration carrier, whilst the
camera is provided with a quarter labda plate and analyzer, as a result of

‘which no light will be detected by the camera in the absence of double
refraction in the carrier, so that the light detected by the camera is a
measure for the double fracture present in the carrier. Although both
light sources illuminate the registration carrier along the same line in
the illustrated embodiment, it will be apparent that they may illuminate
the registration carrier in points Tocated at some distance from each
other, whereby the said distance must of course be taken into account when
processing the data obtained from said illumination. _ '

Dependent ‘on the quality of a carrier 60 examined signals are
generated in the station 10, in such a manner that in station 11 rejected
carriers 60 are stacked on for example a pin disposed in said station 11,
whilst in station 12 approved carriers are stacked on for example a pin
disposed in said station 12.

Full pins are discharged from the respective stations 11 and 12,
using means which are known pér se and which will not be described in more
detail herein. |



source 77, the light source 77 wll conme to lie, at |lea
outside the point of focus of the reflector 73, and thug -4
carrier 60 possibly present in the station 5 can be avoifded, at

REPLACEMENT SHEET -13- substantially so, as a result of [whi &n4 umgkqg?;ab
e

overheating of the carrier 60 can be avoided. Also it be possi
provide a UV radiation transmtting filter_ 76", for exaphple a

between the lanp 77 and the carrier 60, sbas to preven
of the registrati onTArydBhus processing uni

and/or curing device, a printing devi

ts, such as for example a drying

Ce or the like are preferabl
. : ‘ 1y modular
units, which can be readily fitted on the frame 1 or removed therefrom, so

that the device can be readily and quickly adapted to the demands made of

the manufacturing process, such as for example when changing over to a

registration carrier to be provided with a coat of paint of a differe
colour and/or with a different print. Also maintenance and repair work is
made simpler and faster to carry out, since a processing unit which needs
to undergo maintenance or repair work can be exchanged for a corres-
ponding processing unit. Thus it will for example be possible to provide
several printing devices and/or 1illumination devices and/or heating
devices. This makes it possible to use two-colour printing or preparing
the one printing device for use whilst the other is in operation. As will
furthermore be apparent from Figure 1 further arms with gribp‘ing means 16
secured thereto may be provided at the location of the arms 15' shown in
dotted lines, as well as additional stations provided near said arms.

By making use of the device according to the invention a great

flexibility in the processing of disc-shaped registration carriers can be
effected, therefore.

nt

Because the arms 15 moving the carriers are located between the
successive stations in the rest position, disc-shaped registration -
carriers supported by the supporting means can be moved upwards and
downwards without any problems in the respective stations, if necessary,
as can the appropriate parts of the devices processing and/or examining
the disc-shaped registration carriers. |

Since at least some of the processing units are furthermore
readily exchangeable, it is possible to adapt the device in a quick and
simple manner in case of a change of the intended processing of the
registration carriers, whilst also maintenance and/or repair work to the
processing units need not result in a standstill of the entire device.
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reflects UV radia
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CLAIMS

1. A device provided with a number of processing'stations, which
are arranged along a curved path, spaced apart by at least substantially
equal angular distances, with a transport means which is pivotable about a
vertical axis of rotation, .said transport means being fitted with gripping
means for taking hold of and moving products to be processed between the

- various processing stations, and with driving means for said pivotable
transport means, by which said transport means is pivotable in a first
direction, so as to be able to hove said gripping means to a poéition
above a product located in a processing station, upon which the transport
means is pivotable in opposite direction, so as to be able to transfer the
product from one processing station to a following processing station,
characterized in that said processing stations are fitted with supporting
means for supporting disc-shaped registration carriers, and at least some
of said processing stations are fitted with readily exchangeable
processing units, whilst the transport means comprises an annular means,
which is pivotable about said axis of rotation; to which said gripping
means are connected and which is capable of reciprocating pivotal movement
by means of a driving mechanism, whilst said annular means is rotatably
supported by a second annular means, which is rotatable with respect to a
third annular means, and whereby said second or said third annular means
is provided with a wave-shaped guide path, which mates with a follow-on
means connected to said third -or said second.annular means, whilst said
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falls on the bottomside of the carrier 60 fromthe |ight gource 86 is

reflected to a camera 88, whilst the light that falls on t A& bottom stae uf
the carri erth§fd fanaolarhmedrisghs 1Seewize Sapabte '@ canera 89. During
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entire surf Acge;“ er 60 ﬁan be scanned. Dependent on the nature of
the reflected |ight2.r 8cd4Wi€8 BSCOrding doechsindq,ap determ ned
whet her or n\l%arw}ﬁ £€eh rbPided for driving said Hia‘%gtéﬁzg@n‘ %h 2
annular means, which cam mechanism
ijs provided with two cam discs connected to a driving shaft
discs cooperating with follow-on means,

» Said cam

which are secured to arms which
are pivotable about pivot pins extending parallel to said driving shaft

and which are disposed on either side of said cam discs, whilst the ends
of the arms remote from the pivot pins are connected by a spring mecha-
nism pulling the arms towards each other.

3. A device according to claim 2, characterized in that a pair
of arms driven by a cam disc are connected to a pivotable annular means by
way of a coupling rod and a connecting rod.

4. -A device according to any one of the preceding claims,
characterized in that said gripping means are secured to telescoping arms.

5. A device according to any one of the preceding claims,
characterized in that a processing unit is provided in a station for
applying and/or spreading paint on a registration carrier, which proces-
sing unit is provided with a readily detachable frame supporting the
supporting means of the respective station, said supporting means being
disposed in a recess formed in the frame, the dimensions of said recess
being such that the upper surface of a disc-shaped registration carrier
placed on the.supporting means in question is located below the upper
boundary of said recess.

6. A dev*ice'accordi.ng to claim 5, characterized in that a
pivotable arm is supported by the frame in a station for applying paint on
the disc-shaped registration carrier, said arm be‘ihg pivotable between a
first non-operative position, in which the arm is located beside the
recess in the frame, seen in plan view, and a second position for applying
paint on said disc-shaped registration carrier, in which position a pai.nt
discharge opening is located near the inner boundary of a coat of paint to
be applied on the disc-shaped registration carrier.

7. A device according to claim 5 or 6, characterized in that a
temperature sensor is provided in said station for apply‘mg the paint, so
as to determine the temperature of the registration carrier and generate a
signal, dependent on the température measured, for the influencing of
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froma |ight sour e

)y the sound carrier, a certain
correlation can t he signals which are derived fromthe
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_ reslBt -of which it is possible to
~di stinguish betwee s7 and in many cases also to establish the
nature of t REOFESFIPY Raravetieys i tbe ciang drai/bRenoBNGNEEARHSE | S made of

light-emtting diod®s A device according to claim 7

(0]

' » Characterized in that said
temperature sensor is arranged in such a manner, that when paint is being

-applied on the registration carrier said temperature sensor is screened by
the registration carrier.

' 9. A device according to any one of the claims § - 8, charac-
terized in that said readily detachable frame is connected, via a conduit,
to a a readily exchangeable conduit provided in the device.

10. A device according to any one of the preceding claims 5 - 9,
characterized in that, following the device for applying paint, a
processing unit is provided in a further station, said processing unit
being provided with a frame and with a supporting means supported by said
frame, whereby said supporting means can be driven at a high number of
revolutions so as to spread the paint over the surface of the regis-
tration carrier. ' i

11. A device according to claim 10, characterized in that means
are provided for controlling the number of revolutions of the supporting
means in the station for spreadihg the paint over the surface of the
registration carrier in dependence on the temperature measured in the
station where the paint is applied on the registration carrier.

_ 12. A device according to any one of the preceding claims,
characterized in that the device comprises a station for drying and/or
curing a coating applied on the disc-shaped registration carrier, whereby
a processing unit is provided in said station, said processing unit being
provided with a reflector constituting a body of revolution, with a
vertically disposed tubular light source at least substantially arranged
in the point of focus of the reflector, all this in such a manner that the
light emitted by the reflector is uniformly spread over the registration
carrier surface. _ :

13. A device according to claim 12, characterized in that a UV
light source is disposed in the reflector.

14. A device according to claim 13, characterized in that a
filter , which only transmits UV light, is disposed between said Uv light
Sourqe and said supporting means for the registration carrier.

15. A device according to any one of the claims 12 - 14, charac-
terized in that said reflector and said light source are vertically
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characterized in that in at least one of said stations means are provided

for vertically adjusting a supportmg means for supporting the disc-
shaped registration carrier. :

17. A device accorc_h‘ng to any one of the preceding claims,
characterized in that the device is provided with a station, in which the

processing unit comprises two light sources, which each illuminate a
surface of a disc-shaped registration carrier in the station in question
according to a radially extending line, whereby the illumination of the
registration carrier by the two light sources takes placé at different
angles, and that furthermore two cameras are disposed, which each receive
the Tight emanating from the light source and reflected by the registra-
tion carrier so as to determine the quality of the sound carrier, whilst
means are provided for delivering a approval or rejection signal in
dependence on the light image detected by the cameras.

18. A device according to claim 17, characterized in that a
light source is a light-emitting diode.

19. A device according to any one of the preceding claims,
characterized in that said device is provided with a station for dis-
charging rejected disc-shaped feg‘istration carriers and with a station for
discharging approved regi stration carriers.



——

measure for the double fracture present in the carrier. Al though both |ight
sources illumnate the registration carrier along the sane line in the
illustrated enbodinent, it will be apparent that they.may illum nate the
registration carrier in points |ocated at sonme di stance from each other,
whereby the said distance nust of course be taken into account when
processing the data obtained fromsaid il BQnirnation. Dependent on the
quality of a carrier 60 exanm ned signals are generated in the station 10,
in such a nange ﬁﬁf@r o] e ected carrlers 60 are stacked on for
exanpl e a pin arsy ' St AR NSO LOTRATION] TARRIERS d
carriers are stacked on for exanple a p|n dlsposed in said station 12. Ful
pins are discharged fromthe respective stations 11 and 12, using neans

whi ch are known per se and which will not be described in re_det aj
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ABSTRACT"

The invention relates to a device. for processing disc~shaped
registration carriers, provided with a number of processing stations
having supporting means for supporting the disc-shaped” registration
carriers in the processing stations, and with transport means, by which
said disc-shaped registration carriers can be moved from one processing
station to the other processing station. The transport means are fitted.
with interconnected, jointly driven gripping means for simultaneously
taking hold of and moving the registration carriers between the proces-
sing stations. The processing stations are at least partially fitted with
readily exchangeable processing units.

FIGURE 2.




-15- The various processing units, such as for exanple a drying and/or
curing device, a printing device or the |like are preferably nodular units,
whi ch can be readily fitted on the frame 1 or renoved th 5§§TG‘~g§o;that -
t he device can be readily and quickly-adapted to the de Lﬁéé@tﬁf SinerT
manuf act uri ng process, such as for exanple mﬁen changi ng| opér t6 a ~ "=
regi stration carrier to be provided with a _coat of paint}jo e,idi%mt
colour and/or with a different print. Al so maintenance and repaif W i
made sinpler and faster to carry out, since a processin ' '
to undergo mai ntenance or repggd r work gan be exchanged fjor a corres-
pondi ng processing unit. Thug\it wll Jlor exanpl e be possible TO provirde
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several printing devices and/or illumination devices and/or heating
devices. This makes it possible to use two-colour printing ar_preparing the

one printing device for use whilst the other is in operaticﬂgpﬁﬁ T EET
furthernore be apparent fromFigure 1 further arns with grijpg E -
secured thereto may be provided at the |ocation of the arng 35 shown in
dotted lines, as well as additional stat4ons provi ded near said)ﬁrMAR‘E@7
maki ng use of the device according to the invention a greaff fillexibility.in
t he processing of disc-shaped registration carriers can bejeffected,

t herefore. Because the arnms 15 noving lers are Ioc&%ed~beimnnn it he
successive stations =t S registration
carriers supportedshy X Ut 3] ,
downwar ds wi t hout any B 2 ; X a} necessary, as
‘can the appropri{pt & gaLt? ee — e { N




t he di sc-shaped registration carriers. Since at |east sone of the
processing units are furthernore readily exchangeable, it is possible to
adapt the device in a quick and sinple manner in case of a change of the
i nt ended processing of the registration carriers, whilst mAi ntenance

~and/or repair work to the processing unlts need not resulﬂEPhAgE
of the entire device. -16- d ai ms: A device pro
of processing stations (2-12), which are arranged al ong Cupve ath
spaced apart by at |east substantially equal angular distapc 34 RH9 97
transport neans which is pivotable about a vertical
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porting
a

axis of rotation, said transport neans being fitted with grippi ng neans
(16) for taking hold of and noving products to be processed between the
various processing stations, and with driving neans for E# ;ﬁ

transport neans, by which said transport neans is pivota - ET
direction, so as to be able to nove said gripping neans T %
a product located in a processing station, upon which th

is pivotable in opposite direction, so as to be able to ftr

product from one processing station to foll owi ng procgssin

characterized in that said processing station are fitte Lth sup

means (13) for supporting disc-shaped registration carriers, an

sone of said processing stations are fitted with readily exchangeabl e
processing units, whilst the transport mnmeans conprises a first annul ar
means (14), which is pivotakVe about said axis of ation, to which said
gri ppi ng neans (16) are conrect ed~=and whi ch s gapabl e of reciprocating

pi votal novenent (C) by myahsOf a drivkﬁg mechamsm whilst said first
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annul ar nmeans (14) is rotably supported by a second annul ar neans (17),

~which is rotatable with respect to a third annul ar

neans (18), and mhereby
said second or said third annular neans is provided with a wave-s

gui de path (42), which nates with a fol |l ow-on means (43) ccmﬁg&h&ﬂ“ﬁﬁﬂé@H&ET

third or said second annul ar neans, whilst said third annuljar~means (I8T'T$
| i kewi se capabl e of reciprocating plvotal novenment (E) by redn fMgR 7
driving nmechanism so as to cause the fir and second annyl gr (gﬁ
17) to make al so a reciprocating novenent D) in the verti dall-di+ection

A device according to claim1l1, characterized in that a camjnechanismis

provided for driving said annul ar neans (14), which cam ne
provided with two cam di scs (24, 25) connected to a driving shaft (19),
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-17- cam di scs cooperating with follow on neans (26, 29), which are secured
to arnms (27, 30) which are pivotable about pivot pins (28, 31) extending

paraIIeI to said driving shaft and which are di sposed on eif]
said camedi scs, whilst the ends of the arns renote fromthe

REDL ACEENT, SHEET

connected by a spring nmechanism (32) pulling the arns towargsfeach other.

3. A device according of claim2, characterized in that {he Bak rMAR {98715
(27, 30) driven by the camdiscs (24 25)ﬁare connected to thg first

pi vot abl e annul ar neans (14) by way of a ¥oupling rod (33) pnd a connecti

rod (34). 4. A devi ce according to any one of the preced
characterized in that said gripping neans (16) are secured to

t el escopi ng

arms (15). 5. A device according to any one of the preceding clains,

characterized in that a processing unit is provided in a stati

on (3) for

appl ying and/or spreading paint on a registration carrier (60), which
processing unit is provided with a
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readi ly detachabl e frame (45) supporting the supporting nmeans (13) of the
respective station, said supporting means being di sposed i 44
fornmed in the frane t he di nensi ons of said recess being - BE?LAEBMENWeSHEET
upper surface of a disc-shaped registration carrier place
supporting nmeans in question in |ocated bel ow the upper b u1d r%ﬂ)‘& ?ﬁﬂ?d
recess. 6. A device according to claim5, characterize %i
pi votable arm (53) is supported by the f%gne (1) in said tdLlun 3)>-for
appl yi ng paint on the disc- shaped registration carrier ([60), said arm
bei ng pivotabl e between a first non- operative position, in wnlch thearn
is located beside the recess in the frane, seen in plan view, and a second
position for applying paint on said disc-shaped registration carrier, in
whi ch position a paint discharge opening (59) isA4@2ated near the inner
boundary of a coat of paint to be applied on tle disc-shaped registration

carrier. - HEEH
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-18 - 7. " A device according to claim5 or 6, characterized in that a
t.enperature sensor (61) is provided in said station (3) f|H yRg—-the
paint, so as to determne the tenperature of the registr ﬁﬁﬁﬁ%&ﬁ!}ﬁl\ﬁr Sﬁ@g
generate a signal, dependent on the tenperature neasured,| flor the —
i nfluenci-ng of processing paraneters in the same and/ or an tmpé ﬁ%gﬁggf. 8
A devi ce according to claim?7, characterized in that sai enperatur
sensor (61) is arranged in such.a nmanner, @hat when pain bret ikd
on the registration carrier (60) said tenperature sensorfis screened by t
registration carrier. 9. A device according to any one of tThe ctar ot
8, characterized in that said readily detachable frame (45) is connected,

via a conduit, to a readily
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exchangeabl e conduit provided in the devi ce. 10. A devi ce BEBM@EMENWOSHEET
any one of the preceding clains 5 - 9, characterized in that, |[folTOWNg Th

device for applying paint, a processing unit is provided injalfgr
(A VR, 9
g

station (4), said processing unit being provided with a fraje

a supporting neans (13) supported by said frane, whereby saj d-suppert
means can be driven at a high nunber of revolutions so as tp spread the
pai nt over the surface of the registration{carrier. 11. ATdevice

according to claim 10, characterized in that nmeans are provided for
controlling the nunber of revolutions of the supporting nmeans in the
station for spreading the paint over the surface of the registration _
carrier in dependence on the tenperature neasured in the station where the

paint is applied on the(rnegistration carrier. 12, gevice -according to
any one of the preceding ainms, characterized in tHhat the device conprises
a station (5) for drying an r curin '” ed
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on the disc-shaped registration carrier, whereby a procegsthnog—unt-t—1s

provi ded -19- in said station, said processing unit beﬂEﬂAﬁ&MENJE(ﬁHEETh

a reflector (73) constituting a body of revolution, withjafverticallTy
di sposed tubul ar light source (77) at |east substantially prga i

21 tRapq‘mﬂeqﬁ gh

St+-att '

e
poi nt of focus of the reflector, all this in such a mann
emtted by the reflector in unifor spread over the regi! r
surface. 13. A device according t'0 claim 12, charactefized in that a UV
light source is disposed in the reflector. 14. A device according to
claim 13, characterized in that a filter (76'), which only transmts W
light, is disposed between said UV |ight source and said
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gi-stration carrier. 15. A device aCCOI’dI%‘BtO
REPIAGE F‘ITW qterized i n-that-sa

dar y adj ust 3 & WACR RS ECT Tt ¢
g] m fIec canibe, noved to’ aipasi.ti-on
% ch~ 'Ieast th/e Iarger par:: oL
enmitted by the lig rdfl ected on a di:scashapeg::re
carrier present in fthe station in q'uestlon 16 i: A.devi ce; a&cardlcn. ;any

~one of theChimsed Ny rized in ﬁhat in at |east one of said _
stations means are provi ded for vertically adjusti ng a -supporting, ggﬁ Bs for I
C

supporting nmeans fo
any one of the cl ai
and-said |ight sour
other, in such a
relative to the |i

supporting the d| sc shaped regi stration carrie R T PV S M arng.
to any ong of tj ﬁz%kr{&dmﬂh opfBe¥ F tRbdcAiA 'd’t‘atfdﬁ@t L1, dANéH ard S
provi ded \?\%th astatlo In I ch e procgsmg n|t con%) es two |ight

sources (86, 87jrrangd cltongaahcurvéd pmhatspa@d_sapdrabg atf lwstdsxﬂmtanhaiheobqual
e ent oy O inigutar distarices, with a ansport Theans which 1 pvotable about & vertal ”
~ axis of rotation, said transport means bemg fitted with gripping means (16) for
‘taking hold of and moving products to be processed between the various
processing statio.ns,"and with dﬁVing means for said pivotable transport means,
by which said transport means is pivotable in a first directioﬁ; so as to be able
to move said gripping means to. a position above a product located in a
_ processing statioﬁ, upon which tht: transport means is pivotable in opposite
direction, so as to be able to transfer the product from one processing station
to a following processing station, characterized in that said pr_dcessing s_fation
are fitted with supporting 'x'néans (13) f.or. supporting disc-shaped registration
cafriers, and at least some of said ptocessihg stations are fitted with_'readily
. exchangeable prdcessing units, whilst thé transport means cc.)mpriSes'a. first
annular means (14), which is inotable. about said éxis of rotation, to whlch
said gripping means (16) are connected and which is capable of rec_iprocating-
pivotal movement (C) by means of a driviﬁg mechénism whilst said first.
annular means (14) is rotably supported by a second annular means (17), which
is rotatable with respect to a thxrd annular means (18), and whereby said
second or said third annular means is provided with a wave-shaped guide path
42), Which mates with a follow-on_ means (43) connected to said third or said
second annular means, whilst said third annular means (18) is likewis.e capable
of reciprbcating. pivotal movement (E) by means of a driving mechanism, so
as to cause the first and second annular means (14, 17) to make also a

reciprocating movement (D) in the vertical direction.

2. A device according to claim 1, chéracterized in that a cam mechanism is
provided for driving said annular ‘means (14), which cam mechanism is
provided with two cam discs (24; 25) connected to a driving shaft (19), said

[
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i ne, whereby thEnrhl t he registration carrier
sour ces, t akes pl h@E"’WEﬂ?@ﬂT ngl es, and that furtherm)agl‘liau‘umtmﬁ |II|
(88, 89) are di spoked, which each freceive the |ight.enanati

| i ght source 2p- Zaﬁ_'lomﬂeﬂﬂﬁm d by th registration carrier so as to
determne the qufil {ty of the soupdf carrter, whilst nmeans are provided for
delivering a appyoval or rejectionl signal in dependence on the light image
detected-by the ganeras. 18 . A devi ce according to claim17,

characterized icam idiscs atobpgaungsmﬂlcﬁ)ﬂow-m Imezins {Zé,nm); wﬂgcldamdsecuﬂem to A
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di sc- shaped to said driving shaft and which are disposed on either side of said cam dlSCS

‘whilst the ends of the arms remote from the pivot pins are connected by a

spring mechanism (32) pulling the arms towards each other. .

3. A device according of claim 2, characterized in that.. the p_a:ir of arms (27, 30)
driven by the cam discs (24, 25) are connected to the first pivotable annular
means (14) by way of a coupling rod (33) and a cor'mécting rod (34).

4. A device according to any one of the preceding claims, characterizéd in that

said gripping means (16) are secured to telescoping arms (15). |

5. A device according to any one of the precedihg claims, -chafacterized in that
a processmg unit is provided in a station (3) for applymg and/or spreading
pamt on a registration carrier (60) which processing unit is provided with a
readily detachable frame (45) supporting the supporting means (13) of the
respective station, said supporting means being disposed in a recess (44)
form_ed in the frame, the dimensions of said recess being such that the upper
surface of a disc-shaped registration carrier placed on the supporting means in

question in located below the upper boundary of said recess.

6. A dev1ce according to claim 5, charactenzed in that a pivotable arm (53) is
supported by the frame (1) in saxd statxon (3) for applymg paint on the disc-
shaped registration carrier (60), said arm being pivotable between a first non-
operative position, in which- the arm is located beside the recess in the frame,
seen in plan view, and a second pbsiﬁ_on fdr applying paint on said disc;shaped
registration carrier, m which position a paint discharge openirig (59) is located
near the inner boundary of a coat of paint to be applied on the disc;shaped

registration carrier.
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7. - A device according' to claim 5 or 6, characterized m that a temperature sensor
(61) is provided in said stattior_x_ 3) fer. applying the paint, so as to determine
the 'temperature' of the registration carrier and gen'erate a signal, dependent on
the temperature measur_ed, for the-'inﬂuertcing' of processing parameters in the

same and/or another station.

8. A device according to claim 7, characterized in that said temperature sensor
(61) is arranged in such a manner, that when paint is being applied on the
registration carrier (60) said temperature sensor is screened by the registration

carrier.

9. = A device according to any-'o'ne of the claims 5 - 8, characterized in that said-
readily detachable frame (4_5) is connected, .via a conduit, to a readily

“exchangeable conduit provided in the device.

10. A device according to any'. one of the preceding claims 5-9, characterized in
that, following the device for applying paint. a processihg unit is prdvided in

- a further station (4), said processing unit being provided with a frame (64) and

with a supporting means (13) supported by said frame, whereby said
supporting means can be driven at a high number of revolutlons SO as to spread

. the paint over the surface of the registration carrier.

11. A device according to cla.lm 10, characterized in that means are provided for
controlling the number of revolutrons of the supportmg means in the station for
spreading the paint over the surface of the registration carrier in dependence
on the temperature measured in the station where the pamt is applied on the

registration carrier.

12. A device according to any one of the preceding claims, characterized in that
the device comprises a station (5) for drying and/or curing a coating applied

on the disc-shaped registration carrier, whereby a processing unit is provided
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'in said station, said processing unit being pfoﬁded with a reflector (73)

constituting a body of revolution, with a Vertically disposed tubular light source
(77) at least substantially arranged in the pornt of focus of the reflector, all th1s
in such a manner that the hght emitted by the reflector in umformly spread

over the registration carrier surface

~ A device according to claim 12, characterized in that a UV light source is

disposed in the reflector.

A device according to claim 13, characterized in that a filter (76°), which only

transmits UV light, is disposed between said UV light' source and said

supporting means for the registration carrier.

A device according to any one of the claims 12 - 14, characterized in that said

reflector (73) and said light source (77) are vertically adjustable with respect -

to each other, in such a manner that the reflector can be moved to a position

relative to the light source in which at least the larger part of the light emitted _ |

by the light source is not reflected on a drsc-shaped regrstratron carrier present

in the station in question.

A device according to any' one of the:preceding claims, characterized in that

in at least one of said stations means are provrded for vertically adjustmg a

supporting means for supportmg the dlsc-shaped registration carrier.

A device according to any one of the preceding claims characterized in that
the device is provrded with a station, in which the processmg unit comprises
two light sources (86, 87) which each illuminate a surface of a disc-shaped
registration carrier in the station in question accordmg toa radrally extending
line, whereby the illumination of the registration carrier by the two light

sources takes place at different ang]es, ‘and that furthermore two cameras (88,

89) are disposed, which each receive the light emanating from the light source
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and reflected by the registration cart_icr- so as to determine the quality of the
sound carrier, whilst means are provided for delivering a approval or rejection

signal in dependence on the light image detected by the cameras.

. A device according to claim 17, ICharacteriied in that a light source is a lighf— _

emitting diode.

A device according to any one 'Qf the preceding claims, characterized in that
said device is provided with a station (11) for discharging rejécted disc-shaped
registration carriers and with a station (12) for discharging approval registration

carriers.



