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Dl SK CLEANI.NG AND DRYI NG APPARATUS  BACKGROUND OF THE | NVENTI ON Fi el d of
the l.nventi on This invention relates to a disk cleaning and
dryi ng apparatus for cleaning and drying di sks such as information storage
di sks including magnetic hard di sks, optlical disks, magneto-optical disks,
etc., and nore particularly, it pertains to such an apparatus which is

capabl e of cleaning and dr mg a nmultitude of disks in a continuous manner.
Description of the Pri dSKECLEANING AND POLISHING APPARATUS

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a disk cleaning and drying apparatus for
cleaning and drying disks such as information storage disks including magnetic
hard disks, optical disks, magneto-optical disks, etc., and more particularly, it
pertains to such an apparatus which is capable of cleaning and drying a multitude
of disks in a continuous manner.

Description of the Prior Art _

Conventionally, a typical example of this type of cleaning and drying
apparatus is disclosed in Japanese Patent Laid-Open No. 3-93040.

Fig. 15 schematically shows the construction of the conventional disk
cleaning and drying apparatus. As shown in this figure, the apparatus comprises
a conveyor unit 100, a cleaning unit 200, and a drying unit 300.

According to this apparatus, a disk D after having been polished is
taken out of a disk magazine 110 by means of an arm 101 and conveyed to a
reception position M1 on an index table 201 of the cleaning unit 200. When the
disk D thus transferred is received by the index table 201 at the reception position
M1, the index table 201 is driven to rotate over an angle of 90 degrees in a
direction of arrow A to a cleaning position M2, where the disk D is subjected to a
cleaning operation by means of a cleaning device 202. Thereafter, the index table
201 is rotated over an angle of 90 degrees to thereby transfer the disk D to a
cleaning position M3 where the disk D is again cleaned by means of another
cleaning device 203.

After the repeated cleaning operations are finished, the disk D is
transferred to a take-out position M4 by virtue of a rotary motion of the index table
201, where it is transported to an index table 301 of the drying unit 300 by means
of the arm 102.

When the disk D is received by the index table 301 at a reception
position N1 thereon, the index table 301 is driven to rotate through an angle of 90
degrees in a direction of arrow B to thereby transfer the disk D to a drying position
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Conventionally, a typical exanple of this type of cleaning and drying
apparatus is disclosed in Japanese Patent Laid-Cpen No. 3-93040.

Fig. *15.8chematically shows the construction of the conventional difk

- cleaning and drying apparatus. As show2 in this figure, the apparatus
conprises a conveyor unit 100, a cleaning unit 200, and a drying unit 300.
According to this apparatus, a disk D after having been polished is taken
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reception position ML on an index table 201 of the cleaning unit 200. Wen
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noti on of bl;neneam&af areltm 1301, where it is transported to an index t abI e

301 of the drying l'Ilpnlet oS’é’rOuEX o the’ conveyor unit 100 is synchronized with the
rotational operations of the index tables 201, 301 of the cleaning unit 200 and the
drying unit 300.

That is, when a disk D having been polished is transferred to the
reception position M1 of the index table 201 under the action of the arm 101,
another disk D having been cleaned at the reception position M4 is conveyed from
the take-out position M4 of the index table 201 to the reception position N1 of the
index table 301 by means of the arm 102, and at the same time, a further disk D
having been spin dried is conveyed from the take-out position N4 of the index
table 301 to the disk magazine 120 by means of the arm 103.

In this manner, a multitude of disks D are continuously transferred by
means of the arm 101 through 103 and the index tables 201, 301 as if they are
conveyed by a belt conveyor, during which they are subjected to cleaning and
drying operations.

With the above-mentioned conventional disk cleaning and drying
apparatus, however, there arise the following problems.

First, the apparatus is constructed such that the transferring operations
of the arms 101 through 103 and the cleaning and drying operations at the index
tables 201, 301 are carried out for a single disk D at one time, so that the number
of disks to be treated per unit time is relatively limited.

In contrast to this, firstly, it is contemplated that the number of disk
treatments per unit time is enhanced by increasing the conveying speeds of the
arms 101 through 103 and the rotational speeds of the index tables 201, 301. in
this case, however, if these speeds are too high, it is difficult to ensure sufficient



of the arm 102. When the disk Dis received by the index table
301 at a reception position N1 thereon, the index table 301 is driven to
rotate tHrough an angle of 90 degrees in a direction of arrow B to thereby
transfer the disk Dto a drying positi o
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N2, where the disk Dis driven to rotate at a high speed, so that it is
dri ed by a cleamingrnddryingtimes for.eachdisk D. The di sk D, after having been

dried at the dryi n%@@oﬂaﬁg}, O&n%'g ’thiesreception positions M1, N1 and the take-out
positions M4, N4 at the index tables 201, 301 are different from each other, the
number of disks to be cleaned and dried on the index tables 201, 301 at one time
are accordingly reduced.

On the contrary, it is also contemplated that the diameters of the index
tables 201, 301 are enlarged so that the number of disks D carried on each index
table can be increased, but in this case, the entire apparatus becomes large in
size.

Thirdly, when at the cleaning unit 202, a disk D is cleaned by means of
a rotating cleaning device in the form of a pad which is placed in contact with a
surface of a disk D while supplying a detergent thereto, the detergent may not be
distributed, if the cleaning device is in close contact with the disk surface, into an
entire space between the cleaning device and the disk surface to a sufficient
extent, thus resulting in unsatisfactory cleaning. '

Fourthly, since a disk D is driven to rotate for spin drying with its inner
peripheral edge defined by a central aperture DR being chucked by a plurality of
(four in this example) holders 302 inserted therein, as shown in Fig. 16, it is
difficult to fly away or spatter a part of liquid attached to the inner peripheral edge
of the disk D contacted by the holders 302. This is because a rotational speed at
the inner periphery of the disk D near the central aperture RD is at a minimum so
it is difficult to obtain a large centrifugal force enough to spatter the liquid lying
between the inner peripheral edge of the disk D and the holders 302. For this
reason, the disk D after having been dried sometimes has smears or scars of the
remaining liquid.

Fifthly, although the index table 301 is provided with a plurality of
protective walls 305 one for each disk for preventing splashing or spattering of
cleaning liquid or water, dropieté of such liquid or water having been spattered
from rotating disks D and adhered to the protective walls 305 may fall down to be
again attached to the disks D, thus contaminating or smearing the disk
surfaces. '



transferred to a next drying position N3 where it is again subjected to

anot her spin drying operation. Subsequent |y, the di sk D having
been*rep€atedly spin dried, is transferred to a take-out position N4, where
it is conveyed to a di sk magazi ne 120 by nmeans of an arm 130. The

operation of the conveyor unit 100 is s¥nchronized with the rotational
operations of the index tables 201, 301 of the cleaning unit 200 and the
dryi ng uni SUMMARY OF THE INMENTION when a di sk D having been polished is
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there is provided a disk cleaning and drying apparatus comprising:
a cleaning unit having a first index table with a plurality of first holders
for holding disks to be cleaned, cleaning means provided on the first index table
for cleaning the disks, and first drive and control means for driving the first index
table to rotate at a first predetermined angle of rotation to thereby move disks held
by the plurality of holders to the cleaning means;
a drying unit having a second index table with a plurality of second
holders for holding disks to be dried, drying means provided on the second index
table for drying the disks, and second drive and control means for driving the
second index table to rotate at a second predetermined angle of rotation; and
conveyor means adapted to reciprocate from a first point to a second
point, and from the second point to a third point, and from the third point to a fourth
point, in a unitary manner for conveying disks to be cleaned from the first point to
the second point at which the disks thus conveyed are delivered to and held by
one of the first holders of the first index table just positioned at the second point,
the conveying means being operable to take disks which have been cleaned by
the cleaning unit out of one of the first holders positioned at the second point and
convey them to the third point at which the disks thus conveyed are delivered to
and held by one of the second holders of the second index table just positioned
at the third point, the conveying means being further operable to take disks which
have been dried by the drying unit out of one of the second holders of the second
index table positioned at the third point and convey them to the fourth point.
With the above arrangement, delivery and take-out of disks are carried

out by means of one of the first or second holders of the first or second index table
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dryi ng operations. Wth the above-nentioned conventional disk

cl eaning and drying apparatus, however, there arise the follow ng problemns.
First, the apparatus is constructed such that the transferring operations
of the arnms 101 through 103 and the clegnlng and drying operations at the

I ndex tables 201, 301 are carried out for a single disk D at one tinme, so
that the nunber of disks to be treated per unit tine is relatively Iinited.
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to ensure
so that a great number of disks can be cleaned or dried within a short period of

time without increasing the diameter of the first or second index table.

In a preferred form of the invention, the conveyor means can convey a
plurality of disks at one time, and each of the first and second holders of the first
and second index tables can hold the plurality of disks conveyed by the conveyor
means at one time.

According to this arrangement, a plurality of disks can be conveyed at
one time by the conveyor means, and then they can be cleaned and dried while
being held by holders of the first and second index tables, so that the number of
disks to be treated per unit time can be greatly increased while keeping a
sufficient cleaning time and a sufficient drying time.

In another preferred form of the invention, the cleaning means
comprises;

afirst cleaning element being rotatable while contacting surfaces of a
plurality of disks to be cleaned;

a second cleaning element being rotatable while contacting an inner
peripheral edge of each of the plurality of disks to be cleaned, the second cleaning
element being movable toward and away from each disk in an axial direction
thereof; and

a third cleaning element being rotatable while contacting an outer
peripheral edge of each of the plurality of disks to be cleaned, the third cleaning
element being movable toward and away from each disk in an axial direction
thereof.

According to this arrangement, there will be no localized wear on the
second and third cleaning elements during the time when the inner and outer
peripheral edges of each disk are cleaned by the first through third cleaning
elements, so that these cleaning elements can have an improved cleaning
performance or efficiency as well as an increased span of life.

In a further preferred form of the invention, the first cleaning element
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3 cl eaning and drying times for each disk D. Secondl y, since
the reception positions ML, Nl and the take-out positions M4, N4 at the

i ndex'tabl’es 201, 301 are different fromeach other, the nunber of disks to
be cl eaned and dried on the index tableg 201, 301 at one tine are

accordi ngly reduced. On the Contrary, it is also contenpl ated
that the dianmeters of the index tabl es 201, 301 are enlarged so that the
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surface to BORNrtheiniate emBRE. t hus resul ti ng in unsatisfactory cleaning.
According to the above arrangement, the cleaning medium such as a

detergent is absorbed by the absorbent cleaning member of the first cleaning
element and spreads over the entire body thereof so that it can uniformly be
delivered between the absorbent cleaning member and the surface of each disk,
thus realizing sufficient cleaning of the entire disk surface.

In a further preferred form of the invention, each of the second holders
of the drying unit rotates a corresponding one of said disks while holding an outer
peripheral edge thereof.

According to the above arrangement, since each of the second holders
of the drying unit do not hold the inner peripheral edge of each disk but the outer
peripheral edge thereof, the liquid attached to the inner peripheral edge of each
disk can be caused to spatter, thus realizing substantially complete drying of each
disk.

In a further preferred form of the invention, the drying unit further
comprises fluid ejecting means for ejecting fluid to the rotating disks to be dried.

According to the above arrangement, each disk can be dried to a further
improved extent under a synergetic effect of a liquid spattering function due to disk
rotation and a fluid ejection function of the fluid ejecting means. As a
consequence, it is possible to provide disks of improved quality which are high in
completeness as products.

In a further preferred form of the invention, the drying unit further
comprises protection wall means provided on the second index table so as to
surround the second holders for absorbing liquid spattered from the rotating disks
to be dried.

According to the above arrangement, the liquid being spattered from the
rotating disks to be dried is absorbed by the protection wall means, thus
preventing such a situation that the spattered liquid attached to the protection wall



Fourthly, since a disk Dis driven to rotate for spin drying with its inner’
peri pheral edge defined by a central aperture DR being chucked by a
plurality of (four in this exanple) holders 302 inserted therein, as shown
in Fig. 16, it is difficult to fly away, or spatter a part of I|qU|d
attached to the inner peripheral edge of the disk D contacted by the

hol ders 302. This is because a rotational speed at the inner periphery of
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Fig. 1 is a front elevational view of a disk cleaning and drying apparatus
according to the present invention,

Fig. 2 is a rear view of a first conveyor in the form of a first handler;

Fig. 3 is a rear view of a second (or third) conveyor in the form of a
second (or third) handler;

Fig. 4 is an enlarged front elevational view of a cleaning unit;

Fig. 5 is a side elevational view showing the construction of the
cleaning unit;

Fig. 6 is a front elevational view of holders of the cleaning unit;

Fig. 7 is a schematic view showing the construction of a cleaning
device;

Fig. 8 is a cross section of a sponge pad;

Fig. 9 is a schematic cross section showing the arrangement of
nozzles;

Fig. 10 is an enlarged front elevational view of a first index table of a
drying unit;

Fig. 11 is a partially cut-away side elevational view of the first index
table of the drying unit;

Fig. 12 is a front elevational view of an ejector;

Fig. 13(a) is a plan view of a modified form of a second (or third)
cleaning element according to the invention;

Fig. 13(b) is a cross section showing a rotating state of the modified
cleaning element;

Figs. 14(a) through 14(c) are schematic views showing different
operating states of the disk cleaning and drying apparatus according to the



SUMVARY OF THE | NVENTI ON The present invention is intended to
obvi ate the above-described various problens encountered with the
conventi onal cl eaning and drying apparatus, and has for its object to
provi de a novel and inproved disk cleaning and drying apparatus which is
capabl e of cleaning and drying a greatsnunber of disks per unit tinme to a
substantially conplete or satisfactory extent w thout increasing t he

the. presenfraT R cttion, wherbif%ia Aaie) 3nBRENRaCHSRS brd Rafl aﬁﬁ‘faﬁg%’“g e
appar at us benglers;ifrig: 14(b) shows that the disks are being conveyed by the handles;
14(c) shows that the disks are delivered from one handlers to another; and Fig.
14(d) shows that the handlers are being returned to their initial positions;
Fig. 15 is a schematic view showing the construction of a conventional
cleaning and drying apparatus; and
Fig. 16 is a front elevational view of an index table of a drying unit of the

conventional cleaning and drying apparatus of Fig. 15.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, a preferred embodiment of the present invention will be described
in detail while referring to the accompanying drawings.

Fig. 1 illustrates a disk cleaning and drying apparatus constructed in
accordance with principles of the present invention.

As shown in Fig. 1, the apparatus comprises a conveyor unit 1, a
cleaning unit 2 and a drying unit 3 all disposed in a housing with a control panel
4,

The conveyor unit 1 comprises a first conveyor element in the form of
a first handler 11, a second conveyor element in the form of a second handler 12
and a third conveyor element in the form of a third handler 13 which are adapted
to move in a unitary manner in a horizontal direction, i.e., in the right-and-left
direction in Fig. 1.

Specifically, the first through third handlers 11, 12 and 13 are mounted
on a rail 14 at one end thereof (i.e., a left-hand end in Fig. 1), at a center thereof,
and at the other end thereof (i.e., a right-hand end in Fig. 1), respectively. The rail
14 is in turn mounted at a center thereof on a slider 15 which is caused to
reciprocate by means of a drive element 10 such as a hydraulic or pneumatic
cylinder.

With this arrangement, the first handler 11 is movable between a first
point P1 and a second point P2, and the second handler 12 is movable between
the second point P2 and a third point P3, and the third handler 13 is movable
between the third point P3 and a fourth point P4.



a cleaning unit having a first index table with a plurality of first

hol ders for hol ding disks to be cleaned, cleaning neans provided on the
first index table for cleaning the disks, and first drive and control neans
for driving the first index table to robate at a first predeterm ned angle
of rotation to thereby nove disks held by the plurality of holders to the
cl eani ng neans; a drying unit having a second index table with a
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the first hg &q,{ yol Qe first index table just positioned at the second
poi nt, the c%nveyri)néf %e'an_s bei ng operable to take di sks which have been
cleaned by the cl eahigag2 ulistrates e Bred bandlae Tl viawerbfersh stheoEsar sided at
the second R)Oe'rgéf and convey themto the third point at which the

As seen from Fig. 2, the first handler 11 has a base 11a attached to the
rail 14 with a pair of chucks 11b, 11c being disposed under the base 11a.

The pair of chucks 11b, 11c are adapted to be inserted into a central
aperture DR in a disk D and are moved in radially outward directions of the disk
D so as to engage or abut against the inner peripheral edge of the disk D to firmly
hold it from the inside thereof.

As shown in Fig. 1, the cleaning unit 2 and the drying unit 3 are
disposed at the second and third points P2, P3, respectively. The second handler
12 conveys two disks d from the second point P2, at which the cleaning unit 2 is
disposed, to the third point P3, and also the third handler 13 conveys further two
disks D from the third point P3, at which the drying unit 3 is disposed, to the fourth
point P4.

Fig. 3 illustrates the second and third handlers 12, 13 seen from the
rear thereof.

As shown in Fig. 3, the handlers 12, 13 each have a base 12a or 13a
under which a pair of chucks 12b, 12c¢ or 13b, 13c are disposed. The pair of
chucks 12b, 12c or 13b, 13c are adapted to be moved in radially inner directions
of a disk D so as to clamp the outer peripheral edge of the disk D, thereby firmly
holding it from the outside thereof.

In this manner, the handlers 11 through 13 are each able to convey two
disks D at the same time while firmly holding them by the pairs of chucks 11b, 11¢;
12b, 12c; 13b, 13c.

In Fig. 1, the cleaning unit 2 serves to clean disks D conveyed there by
means of the first handler 11, and it comprises a first index tabie 20 and three



di sks thus conveyed are delivered to and held by one of the second hol ders

of the second index table just positioned at the third point,

t he conveyi ng

means” bei ng further operable to take di sks which have been dried by the

drying unit 5 out of one of the
second hol ders of the second index tabf® positioned at the third point and
convey themto the fourth point, wherei n the conveyor neans can
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hol ders of the fir a second,i ndex tahles can hold the pluyrality of
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the construction of the cleaning unit 2 from one side thereof.

As shown in Fig. 4, the first index table 20 comprises a circular rotary

member which is driven to rotate at an angle of 80 degrees in a stepwise manner

by means of a geared motor 20a, which is clearly shown in Fig. 5.

The index table 20 is provided at its periphery with a plurality of {e.g.,
four in the illustrated embodiment) holders 24 at equal circumferential intervals,

i.e., 90 degrees apart from each other.

Fig. 6 illustrates one of the holders 24 as viewed from the front side

thereof.

As shown in Fig. 6, each of the holders 24 comprises a pair of chucks
24a, 24b. Each of the chucks 24a, 24b has a pair of arms 24c, 24d which are

provided with rollers 24e.

These chucks 24a, 24b are each controlled by a cylinder 24f mounted

on the rear side of the index table 20, as clearly seen from Fig. 5.

Specifically, each pair of arms 24c, 24d are closed or moved toward

each other to hold the peripheral edge of a disk D, as indicated by solid lines in
Fig. 6, and opened or moved away from each other to release the disk D, as

shown by two-dot and dash lines in Fig. 6.

The first index table 20 equipped with the cylinders 24f, as shown in
Fig. 5, is driven to rotate at an angle of 90 degrees in a direction indicated by an

arrow A in Fig. 4 in a stepwise manner under the control of the geared motor 20a,
so that the four holders 24 are similarly rotated over 90 degrees to their next
positions, with a top or uppermost one of the holders 24 being positioned at the

second point P2.

The cleaning devices 21 through 23 are disposed at the respective
positions of stepwise rotation of the index table 20, i.e., at 90 degrees apart from
each other with side ones 21, 23 in Fig. 4 being 90 degrees apart from the second
point P2 in the counterclockwise and clockwise directions, respectively.

The cleaning devices 21 through 23 are of the same construction, as

schematically illustrated in Fig. 7.



Wth the above arrangenent, delivery and take-out of disks are carried out
by nmeans of one of the first or second holders of the first or second index
tabl e | ocated at the second or third point, the one hol der being only one
that has no contribution to the cleani or drying operation. As a result,
all the disks being held by the remaining holders can be subjected to the
cl eaning or dying operation, so that a great nunber of disks can be cleaned

or dried within asdighéwien iFigs.of ahti'®: edchhefthel dleasingi duyiddse21li 22231  of
the first or second j ndex, t ity of disks
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so that the nunber of disks to be treated per unit tine can be greatly
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time. D, and a third cleaning element in the form of an elongated sponge pad 27 for
cleaning the outer peripheral edge of the disk D.

Fig. 8 illustrates in cross section each of the first sponge pads 25. As
seen from this figure, each sponge pad 25 has a circular body or plate member
25a and a circular absorbent cleaning member in the form of a sponge member
25b. The circular body 25a has a bore 25c¢ at the center thereof, through which
a cleaning medium in the form of a detergent W supplied or ejected from a hose
25d is guided to the central portion of a surface of the circular sponge member
25a. |

On the other hand, the sponge member 25b is adapted to be placed in
contact with a surface of the disk D, and it is adhered to an adjacent surface of the
circular body 25a.

Such sponge pads 25 are provided on the opposite sides of a related
disk D, i.e., on the front and back sides of a drawing sheet of Fig. 7, in such a
manner that the disk D is clamped by the pair of sponge pads 25.

More specifically, when the holder 24 grasping two disks D is rotated
to the position of the cleaning device 21 or 22 or 23, the sponge pad 25 disposed
on the back side of the drawing sheet of Fig. 7 is moved to the disk D side so as
to be placed in contact with the rear surface of the disk D. In this state, that
sponge pad 25 is caused to rotate by means of a motor provided on the backside
of the index table 20. On the other hand, when the holder 24 is moved to the
position of the cleaning device 21 or 22 or 23, a sponge pad 25 disposed on the
front side of the drawing sheet of Fig. 7 is moved to the disk D side together with
a support member 28 so as to be placed into contact with the front surface of the
disk D, whereby it is caused to rotate together with the rotation of the backside
sponge pad 25.

In this manner, one pair of first sponge pads 25 are driven to rotate
while being in contact with the'-opposite surfaces of one disk D held by the chuck



I'n another preferred formof the invention,
a first cleaning el ement being rotatable while contacting surfaces of a
plurality of disks to be cl eaned;

rotatable while contacting an inner pgyipheral edge of each of the
plurality of disks to be cleaned, the second cl eaning el enent being
noveabl e toward and away from each disk in an axial direction thereof;
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On the other hand, the second and third sponge pads 26, 27 are moved
in unison with s related first backside sponge pad 25 when the holder 24 reaches
the position of the cleaning device 21 or 22 or 23. With these movements, the
second sponge pad 26 is inserted into the aperture DR in a related disk D and
placed in contact with the inner peripheral edge of the disk D, while the third
sponge pad 27 is placed in contact with the outer peripheral edge of the disk D.
As a result, the second and third sponge pads 26, 27 are driven to rotate while
being moved in their axial directions in association with the related first backside
sponge pad 25.

After completion of the cleaning operation, the backside sponge pad 25
and the elongated sponge pads 26, 27 are retracted in the backward direction of
the drawing sheet of Fig. 7, while the front side sponge pad 25 is moved in the
forward direction of the drawing sheet of Fig. 7 in unison with the support member
28.

The cleaning devices 21, 22, 23 are each provided with a plurality of
nozzles 24a, 24b for ejecting a detergent W toward the entire surface portions of
a disk D, as schematically shown in Fig. 9.

In Fig. 9, the first nozzles 24a are disposed on the opposite sides of a
corresponding disk D for ejecting the detergent W toward the opposite surfaces
and the inner peripheral edge of the disk D, whereas the second nozzle 24b is
disposed in the vicinity of the outer periphery of a corresponding disk D for
ejecting the detergent W toward the outer peripheral edge of the disk D.

Among these nozzles, the second nozzle 24b and one of the first
nozzles 24a disposed to the left of a disk D in Fig. 9 are movable in the right-and-
left direction of Fig. 9 in unison with a sponge pad 25 disposed at the left side of
Fig. 9. Also, the other first nozzle 24a disposed at the right side of a disk D is
mounted on a related cover member 29.

The cover member 29 is normally positioned at a location at the right
side of Fig. 9, i.e., at the front side of the drawing sheet of Fig. 4 or 7, so that when
a holder 24 is rotated to the position of the cleaning device 21 or 22 or 23, the

a second cl eani ng el enent bei ng

t he cl eani ng neans conpri ses:

and



cl eani ng el enent being novable toward and away from each disk in an axial
direction thereof. According to this arrangenent, there will be no
| ocal'i zed wear on the second and third cleaning elenents during the tine
when the inner and outer peripheral edggs of each disk are cleaned by the
first through third cleaning el enents, so that these cl eaning el enents can

have an i nproved cl eaning performance or efficiency as well

as an i ncreased

span of |i télated cover mehibeR 20 Hidved 6 Herib&iting BBVCESide B thers)icoBr tHd1©

first cleaning el ement

entire cleaning device. In this state, the right-hand nozzle 24a is positioned as
shown in Fig. 9.

Simultaneously with completion of the cleaning operation, the cover
member 29 is moved away from the related cleaning device 21 or 22 or 23,
allowing the related holder 24 to rotate.

Turning back to Fig. 1, the drying unit 3 serves to dry disks D conveyed
there by the second handler 12 of the conveyor unit 1, and it comprises a second
index table 30 and an ejector 31.

Fig. 10 illustrates the second index table 30 in an enlarged scale as
seen from the front side thereof, and Fig. 11 illustrates the detailed construction
thereof as seen from one side thereof.

The second index table 30 comprises a circular rotary member, as
shown in Fig. 10, which is driven to rotate in a discrete or stepwise manner at an
angle of rotation of 120 degrees for each rotation by means of a geared motor
20a.

A plurality of (e.g., three in the illustrated embodiment) holders 34 are
mounted on the index table 30 around the outer periphery thereof in a
circumferentially spaced-apart relation with respect to each other, e.g., at an
angle of 120 degrees apart from each other.

Each of the holders 34 comprises a pair of chucks 24a, 24b each of
which in turn comprises a circular rotary member 24c¢, and three roller members
24d adapted to be movable in radial directions of a disk D so as to contact with
and hoid the outer peripheral edge of the disk D there between.

As clearly shown in Fig. 11, a plurality of motors 24e are mounted on
the back side of the second index table 30 and each have a rotation shaft to which
the rotary member 24c of a related chuck 24a or 24b is fixedly attached, so that
the chuck 24a or 24b is driven to rotate at high speeds by means of a related
motor 24e, thus causing liquid such as the detergent W and cleaning water
attached to the disk D to spatter away. _

In this case, however, the liquid spattered from the disk D during
high-speed rotation of the chuck 24a or 24b may get the surroundings dirty.



6 conprises: a plate nenber having a bore forned in its central portion
for supply of a cleaning nmedium and a absorbent cl eaning nenber secured to
the plate nenber for contacting and cleaning a surface of each disk to be
cl eaned, the absorbent cleaning nenber being supplied with the cl eaning
medi um t hrough the bore in the plate nkhber. According to the
above arrangenent, the cleaning nediumsuch as a detergent is absorbed by
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peri pheral rr?grﬂgert t%%\ggf for example, of sponge secured to the inner surface thereof for
absorbing the liquid spattered from a related disk D to be dried.

Though not shown, liquid-receiving members such as trays are
disposed at a rinsing position R1 and a drying position R2, respectively, in Fig. 10
for receiving the liquid spattered outwardly of the second index table 30.

In this manner, the second index table 30 equipped with the holders 34
and the protection walls 35 is driven to rotate under the control of the geared
motor 20a at a predetermined angle of rotation (e.g., 120 degrees in the illustrated
embodiment) upon each stepwise rotation in a direction indicated by an arrow B
to transfer two disks D to the rinsing position R1 and the drying position R2,
respectively, with the uppermost holder 34 being positioned at the third point
P3.

The ejection device 31 is disposed at the rinsing position R1, as clearly
shown in Fig. 12. The ejection device 31 comprises a pair of gjection nozzles 31a,
31b for ejecting clean water such as pure water onto a pair of disks D held by a
holder 34 to thereby rinse them.

On the other hand, at the fourth point P4 side as shown in Fig.1, there
is disposed a conveyor 60 which carries a pair of magazines 61, 62 located at the
fourth point P4 for receiving a pair of disks D which have been conveyed there by
the handler 13 of the conveyor unit 1.

Now, the operation of the disk cleaning and drying apparatus according
to this embodiment will be described below in detail while referring to Figs. 14 (a)
through (d). '

Figs. 14(a) through 14(d) show sequential operation steps of this
embodiment, wherein Fig. (a) shows a state in which disks D are being held by the
first though third handlers 11 through 13 of the conveyor unit 1; Fig. 14(b) shows
a state in which the disks D are being conveyed by the handlers 11 through 13,
Fig. 4(c) shows a state in which the disks D are being delivered from the handlers



According to the above arrangenent, since each of the second hol ders of the
drying unit do not hold the inner peripheral edge of each disk but the

out er: peripheral edge thereof, the liquid attached to the inner peripheral
edge of each disk can be caused to spatX%er, thus realizing substantially
conpl ete drying of each di sk. In a further preferred formof the
I nvention, the drylng unit further conprlses quid ej ecting neans for
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Simultaneous with this, another pair of disks D (hereinafter referred to simply as
a disk pair D2) located at the uppermost position of the first index table 20 of the
cleaning unit 2, and a further pair of disks D (hereinafter referred to simply as a
disk pair D3) located at the uppermost position of the second index table 30 of the
drying unit 3 are released from the second and third holders 24, 34 and held by
the handlers 12, 13, respectively.

When the rail 12 in this state are then driven to move to the right in Fig.
14(b) by means of the drive element 10 (see Fig. 1), the disk pairs D1 through D3
held by the handlers 11 through 13 are conveyed to the second through fourth
points P2 through P4, respectively. Thus, the uppermost holders 24, 34 of the first
and second index tables 20, 30 become vacant or unoccupied.

Subsequently, when the disk pairs D1 through D3 have been conveyed
to the second through fourth points P2 through P4, respectively, as shown in Fig.
14(c), they are all released from the handlers 11 through 13, and the disk pairs
D1, D2 are held by the uppermost holders 24,34 of the index tables 20, 30,
respectively, and the disk pair D3 are received by the magazine 61, 62,
respectively.

Thereafter, as shown in Fig. 14(d), the rail 4 is driven to move to the left
in this figure, so that the vacant or unoccupied handiers 11 through 13 return to
the first through third points P1 through P3, respectively.

Simuitaneous with this, the first index table 20 is rotated at an angle of
90 degrees and the second index tabie 30 is rotated over an angle of 120
degrees, whereby the disk pair D1 are moved to the position of the first cleaning
device 21 of the cleaning unit 2 and the disk pair D2 are moved to the rinsing
position R1 of the drying unit 3.



preventing such a situation that the spattered |liquid attached to the
protection wall 7 mneans falls
down and is again attached to the disks being dried. The above
and ot her objects, features and advantages of the present invention wll
nore readily apparent to those skilled iméthe art fromthe ensuing detail ed
description of the invention when taken in conjunction with the

acconpanying draw fggther, iR tastimidit e fig&findss1 EPUINGR of the disk pair

D3, the magazines 61, 62 are conveyed to prescribed positions by virtue of the
conveyor 60.

When the disk pair D1 reaches the cleaning device 21 (or 22 or 23), the
first sponge pads 25 and the second and third elongated sponge pads 26, 27 as
shown in Fig. 7 are moved to the disk pair D1 side, and the cover member 29 is
moved to the first index table 20 side to cover the entire cleaning device 21 (or 22
or 23) as well as the disk pair D1. In this manner, the nozzles 24a, 24b are
disposed in such a manner as shown in Fig. 9, whereby the detergent W is
directed from the nozzles 24a to the opposite surfaces and the inner peripheral
edge of each disk D, and from the nozzle 24b to the outer peripheral edge of each
disk D.

The sponge pads 25 clamping the disk pair D1 from the opposite sides
thereof held by the holder 24 are driven to rotate, and the sponge pad 27 being
in contact with the inner peripheral edge of each disk D is also driven to rotate and
move in its axial direction. The sponge pad 27 is also rotated and moved in its
axial direction while being in contact with the outer peripheral edge of each disk
D.

In this manner, each disk D is caused to rotate together with the rotation
of the sponge pad 25 and the sponge pads 26,27 so as to be cleaned by the
rotating sponge pads 25 through 27 and the detergent W.

At this time, the detergent W supplied to the first sponge pad 25
reaches the sponge member 25b thereof contacting the disk D by way of the
aperture 25c¢ in the circular plate 25a shown in Fig. 8, so that it is absorbed into
the sponge member 25b. Since the sponge member 25b is of a porous material,
the detergent W thus absorbed spreads over the entire body of the sponge
member 25b from its central portion. As a consequence, the detergent W is
uniformly distributed between the sponge member 25b and the surface of the disk
D, thus realizing substantially complete cleaning of the disk D.

Furthermore, since the second and third sponge pads 26, 27 are each
caused to rotate while being to driven to move in their axial directions, there will
not be such a possibility that some portions of the sponge pads 26, 27 are



Fig. 1is a front elevational view of a disk cleaning and dryi ng apparatus
according to the present invention; Fig. 2 is arear viewof a
first conveyor in the formof a first handler; Fig. 3is a rear
view of a second (or third) conveyor igpzthe formof a second (or third)
handl er; Fig. 4 is an enlarged front elevational view of a

cl eaning unit; Fig. 51is a side elevational view show ng the
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section ofya.songe pad; Fig. 9 is a schematic cross section
show ng the arrangement of nozzl es; Fig. 10is an enlarged front
el evati onal vi ew dVloreover, dhe datmrgentaw spatteradaivyingghe iegning operation isFi g.
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from being got muddy or smeared.

Upon completion of the cleaning of the disk pair D1 by means of the
first cleaning device 21, the first sponge pad 25, the second and third elongated
sponge pads 26, 27, the cover member 29 and the nozzles 24a, 24b are all moved
away from the disk pair D1. Thereafter, when the first index table 20 is driven to
rotate at an angle of 90 degrees at such timing as shown in Fig. 14(d), the disk
pair D1 reach the second cleaning device 22, where they are subjected to a
second cleaning operation by the second cleaning device 22 in the same manner
as described above. Subsequently when the first index table 20 is further rotated
at an angle of S0 degrees, the disk pair D1 reach the third cleaning device 23,
where they are similarly cleaned by the third cleaning device 23 just as described
above.

Upon a further 90-degrees rotation of the index table 20, the disk pair
D1 having been cleaned arrives at the uppermost position of the first index table
20, where they are held by the second handler 12 and conveyed to a holder 34 at
the uppermost position of the second index table 30.

When the disk pair D1 are held by the holder 34, the second index table
30 is driven to rotate at an angle of 120 degrees by the geared motor 203, thereby
transferring the disk pair D1 to the rinsing position R1, as in the case of the disk
pair D2 of Fig. 14(d), whereupon the ejection device 31 begins to eject pure water
onto the disk pair D1 through the ejection nozzles 31a, 31b for rinsing them.
During the rinsing operation, pure water attached to the surfaces of the disk pair
D1 are forced to spatter due to the high-speed rotation of the holder 34 holding the
disk pair D1. That is, at the rinsing position R1, the disk pair D1 are subjected to
the rinsing operation, during which, however, the pure water spattered from the
disk pair D1 due to their high-speed rotation is absorbed by the sponge member

36 on the inner surface of the related protection wall 35.



Fig. 12 is a front elevational view of an ejector; Fig. 13(a) is
a plan view of a nodified formof a second (or third) cleaning el enent :
according to the invention; Fig. 13(b) is a cross section
showing a rotating state of the nodifi a8 cl eaning el enent; Fi gs.
14(a) through 14(c) are schematic views show ng different operating states
of the disk cleaning and dryi ng apparatus according to the
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plurality of handlers; Fig, 14( shows .t hat the_di sks are bei ng conveyed

by the hangp¥ge %ﬂir&s been f%lshed, t??e second index table 30 is driven to rotate over an
angle of 120 degrees at such timing as shown in Fig. 14(d).

Although during the rotation of the second index table 30, the protection
wall 35 surrounding the disk pair D1 is turned upside down, the pure water
spattered from the disk pair D1 toward the protection wall 35 is absorbed by the
sponge member 36, thus avoiding the possibility of the rinsing pure water being
again attached to the disk pair D1 to smear them.

When the disk pair D1 are moved to the drying position R2 due to the
rotation of the second index table 30, the pure water remaining on the surfaces of
the disk pair D1 is forced to spatter under the influence of a centrifugal force
generated upon the high-speed rotation of the holder 34. In this manner, the disk
pair D1 is completely dried.

Specifically, since the holder 34 holds the outer peripheral edge of each
disk D instead of the inner peripheral edge thereof, even the pure water attached
to the inner peripheral edge of each disk D is forcibly spattered upon high-speed
rotation of each disk D, thus compietely drying the disk pair D1.

After the drying operation, when the second index table 30 is rotated
at an angle of 120 degrees, the disk pair D1 having been dried reach the
uppermost position of the second index table 30, where they are held by the third
handler 13 and conveyed to the magazines 61, 62, as in the case of the disk pair
D3 of Figs. 14(a) through 14{(c).

The above-mentioned transferring, cleaning and drying operations
carried out with respect to the disk pair D1 are all repeatedly performed on all the
remaining disk pairs in a continuous manner.

As a result, according to the disk cleaning and drying apparatus of this
embodiment, the number of disks to be treated per unit time becomes at least
doubled as compared with the aforesaid conventional disk cleaning and drying
apparatus.

Since each disk D is subjected to triple cleaning operations by means
of the three cleaning devices 21 through 23, it is possible to ensure a sufficient
cleaning time for each disk. In addition, the second index table 30 is driven to



14(c) shows that the disks are delivered fromone handlers to another; and
Fig. 14(d) shows that the handlers are being returned to their initial

posi t'i ons; Fig. 15 is a schematic view showi ng the construction
of a conventional cleaning and dryi ng spparatus; and Fig. 16 is
a front elevational view of an index table of a drying unit of the
conventional cleaning and drying apparatus of Fig. 15. DETAI LED
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Furthermore, due to the construction that delivery and take-out of a disk
pair at the first or second index table 20, 30 are carried out by use of a single
holder 24 or 34, the holder 24 or 34 is only one which has no contribution to the
cleaning and drying operations. That is, cleaning and drying operations can be
done for all the disks that are held by the remaining holders, as a consequence
of which a great number of disks can be cleaned and dried in a short period of
time without increasing the diameter of each of the index tables 20, 30.

Here, it is to be noted that the present invention is not limited to the
above-described embodiment, but instead many changes and/or modifications
thereof can be made within the scope and spirits of the present invention as
defined in the appended claims.

For example, although in the above embodiment, the number of disks
D to be conveyed and held by the handlers 11 through 13 and the holders 24, 34
at a time is described as two, this should not be construed as limiting the
invention, but the number of disks to be handled by these handlers and holders
may be three or more depending upon the sizes or dimensions of the respective
disks D and the index tables 20, 30.

Moreover, although in the above embodiment, the elongated sponge
pads 26, 27 are employed for the second and third cleaning elements, they can
be constructed such that they have brush fairs which are lying in the normal state,
as shown in Fig. 13(a), but they are caused to rise up upon rotation thereof so as
to perform the function of cleaning elements, as clearly shown in Fig. 13(b). With
such a construction, it is possible to effectively prevent clogging or degradation of
the cleaning elements.

Additionally, though the cleaning devices 21 through 23 are constructed
such that they act to clean disks D while supplying the detergent W onto the disks



and a third conveyor elenent in the formof a third handler 13 which are

adapted to nove in a unitary manner in a horizontal direction, i.e., in the
right-and-left direction in Fig. 1. Specifically, the first

t hrough third handlers 11, 12 and 13 are nounted on a rail 14 at one end
thereof (i.e., a Ieft-hand end in Fig. , at a center thereof, and at the
other end thereof (i.e., aright-hand end in Fig. 1), respectively. The
rail 14 isD, rthteyrdsammm@@ib@tcms:mu@d stibR1tRal tHay asé otk iddid¥fsueh as
caused to r rocat e means of drjve elenent 10 such as a hydraulic or
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peripheral edge of a disk D, but this construction can of course be modified such
that the rollers 24d are expanded outwardly or moved in radially outer directions
of a disk D to engage the inner peripheral edge thereof around the aperture DR
therein to hold the disk D from the inside thereof.

Still more, although in the above embodiment, drying of a disk D at the
drying position R2 is carried out by high-speed rotation of the disk, one or more
fluid ejectors can be provided for ejecting a fluid such as air, heated air, a variety
of gases, a liquified nitrogen, etc., to the disk D rotating at high speed, thus
improving the drying efficiency.

Further, in the above embodiment, the protection wall 35 is equipped
at its inner surface with the absorbent member in the form of the sponge member
36, but the sponge member can be replaced with other absorbents such as a
polishing pad or the like.



9 At the first point P1, a lift unit 50 is nounted on a side

surface of the hou all'y noving nagazines 51, 52 each

recei ving a disk tﬁ“ﬂ“ﬁl’[ﬂ"wlmﬂlﬂst poi nt P1l. The first

handl er 11 serves tb d amd eonvey a,pair of disks D received in the
magazi nes 51, 52, respectively, fromtﬁe first point P1L to the second point

P2. Fi g. 2 illustrates the first handler 11 viewed fromthe rear
base 11 n NHATUSELAMERM:. PFel, WP %alt of “ohucks 13 b, 11c being.
di sposed under the base 11 a. The pair of chucks 1 1 b, 11 c are
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for holding disks to be cleaned, cleaning means provided on said first index table

for cleaning said disks, and first drive means for driving said first index table to

rotate at a first predetermined angle of rotation to thereby move disks held by said

plurality of first holders to said cleaning means;

a drying unit having a second index table with a plurality of second

holders for holding disks to be dried, drying means provided on said second index

table for drying said disks, and second drive means for driving said second index

table to rotate at a second predetermined angie of rotation; and

conveyor means adapted to reciprocate from a first point to a second

point, and from the second point to a third point, and from the third point to a fourth

point, in a unitary manner for conveying disks to be cleaned from said first point

to said second point at which the disks thus conveyed are delivered to and held

by one of said first holders of said first index table just positioned at said second

point, said conveying means being operable to take disks which have been

cleaned by said cleaning unit out of one of said first holders positioned at said

second point and convey them to said third point at which the disks thus conveyed

are delivered to and held by one of said second holders of said second index tabie

just positioned at said third point, said conveying means being further operable to

take disks which have been dried by said drying unit out of one of said second

holders of said second index table positioned at said third point and convey them

to said fourth point.
2. The disk cleaning and drying apparatus according to claim 1,
wherein

said conveyor means can convey a plurality of disks at one time, and wherein
each of said first and second holders of said first and second index tables can
hold the plurality of disks conveyed by said conveyor means at one time.
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hold it fromthe inside thereof. As shown in Fig. 1, the
cleaning unit 2 andthe dryimgunit 3 are disposed at the second and third

points P2, P3, . ' e second handl er 12 conveys two di sks d from
t he second poi n“iﬁﬂﬂﬁ‘“ﬂ{@”ﬁe cleanigg unit 2 is disposed, to the third
point P3, and a a LT dl er 13 conveys further two disks D from
the third point P3, at which the drying unit 3 is disposed, to the fourth

poi nt P4. i j aﬁ% @ﬁ%)g&:@ i 12,
13 seen fro3r'nthe re-re;re':dthﬂé?%g?“ﬁd éb%s shown iﬁﬁ‘gtg.é[%i@ ? E\ghﬁge?]ral ers
12, 13 eaclsdicheleaninggeans £ompris®s: under which a pair of chucks 12b, 12c or
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out si de thereof. ln.this na [ h n rs. 11 through 13 are
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by the pai rseripherbledgelof dachléf saidlplorality of disks tolBé .cleaned, said setondi g.
1, the cleani ng_ uni t s%ryes to ¢l ean disks D conveyed therﬁ by )
cleaning element being movable toward and away from each disk in"an axial
direction thereof; and
a third cleaning element being rotatable while contacting an outer
peripheral edge of each of said plurality of disks to be cleaned, said third cleaning
element being movable toward and away from each disk in an axial direction

thereof.

4, The disk cleaning and drying apparatus according to claim 3, wherein
said first cleaning element comprises:

a plate member having a bore formed at its central portion for supply
of a cleaning medium; and

an absorbent cleaning member secured to said plate member for
contacting and cleaning a surface of each disk to be cleaned, said absorbent
cleaning member being supplied with said cleaning medium through said bore in
said plate member.

5. The disk cleaning and drying apparatus according to claim 4, wherein
said absorbent cleaning member is formed of sponge.

6. The disk cleaning and drying apparatus according to claim 4, wherein
each of said second holders of said drying unit rotates a corresponding one of
said disks while holding an outer peripheral edge thereof.

7. The disk cleaning and drying apparatus according to claim 6, wherein
said drying unit further comprises fluid ejecting means for ejecting fluid to said
rotating disks to be dried.
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means of the first -handl-er—11; and it conprises a first index table 20 and

three . 10 cleaning devices 21
t hrough 23. J Hu JI H ;ﬂ\jﬂ the cl eaning unit 2 on an enl arged
scale, and Fig. 5 ti or2df the cleaning unit 2 from one
si de thereof. As shown in Fig. 4, the first index table 20

conprises a circular rotary member which is driven to rotate at an angle of

90 degreesgin a st digdH S

clearly shovvn in F?H E i ahid iﬁ Bsarﬁ >Eat'[u§b %ngablrag@?q’de rerh| ts

peri phery saldrdmlngltmteimhe;r compriseg protection wall means provided on said second
index table so as to surround each of said second holders for absorblng liquid

spattered from said rotating disks to be dried.

“‘ﬁiiiii‘li‘iilﬂi’ii"uﬁn




four in th
i nterval s,
|IIustrate
As shown
24b. Each

e illustrated enbodi ment) holders 24 at equal circunferentia
I.e., 90 degrees apart from each other. Fig. 6

s one of the holders 24 as w&;ved fromthe front side thereo

n Fig. 6, each of the hol ders®™24 conprises a pair of chucks

of the chucks 24a, 24b has a 4d which are
provided with roll ers RISK CLEANING ANﬂ1 %'%H[N‘Sﬁ%ﬁia}é are each

controll ed
20, as cle

by a cylinder 2 of the index tab
Ass‘gwmﬁ @THngeCI o8Uk

arly seen from Fi y, each pair of

24c, 24d are cl osed or rmved toward each other to hoI d the peripheral

of a disk
away from

cylinders
degrees in

f.
24a,

| e
arns
edge

each ot ne Gk Heeind 8y iyl GRpacts 9 cppapi® 1 RAERRTARA VAL,

| ines in Figgréat number of dtsl&\pef uni timenttea subbﬂaatlally eqmptqjeabr\aatlhf&;tm'y

shown in,

“Shentaig ereabini fie SsrAICsie IneERr ) FREls Ghit s Aitsfinie

90

manner undetablehwitls @It bf firseheRierSfordiding Hkks tobd dleanédta bmmhtwfder s
24 are si mIarI cﬁ(1tated over . 90 degr es . t tth next 03|t|8 ]'s( é
Cop or uppedRBBINOAIRMGTtS BEvIttan ST ei9Rs 3 faks, 9%

first drive device for driving the first index table to rotate at a first predetermined
angle of rotation to thereby move disks heild by the plurality of holders to the
cleaning elements. A drying unit has a second index table with a plurality of
second holders for holding disks to be dried, a plurality of drying members
provided on the second index table for drying the disks, and a second drive device
for driving the second index table to rotate at a second predetermined angle of
rotation. A conveyor unit is adapted to reciprocate for conveying disks to be
cleaned from a first point to a second point at which the disks thus conveyed are
delivered to and held by one of the first holders just positioned at the second point.
The conveyor takes disks which have been cleaned by the cleaning unit out of one
of the first holders positioned at the second point and convey them to the third
point at which the disks thus conveyed are delivered to and held by one of the
second holders just positioned at the third point, the conveying means being
further operabile to take disks which have been dried by the drying unit out of one
of the second holders of the second index table positioned at the third point and
convey them to the fourth point.

Figure 1

Th:s Sheet H:
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sfg@m&cimtprszsooa The cl eani ng devices 21 through 23 are di sposed o)
at the respective positions of stepwi se rotation of the index table 20,

i.e., ‘at 90 degrees apart fromeach other with side ones 21, 23 in Fig. 4
bei ng 90 degrees apart fromthe second point P2 in the counterclockw se and
cl ockwi se directions, respectively. The cl eani ng devices 21

t hrough 23 e s struction, as schematically illustrated in
Fig. 7. Tgﬁ%j @ Cﬁ shown in Figs. 7 and 9, each of the cleaning
devi ces 21, 22, 23
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coliEEcsS RF9 B0 Pair of cleaning elenents in the formof sponge pad«223 0)
for cleaning the opposite surfaces of a disk D, a second cleaning el enent

in the formof an el ongated sponge pad 26 for cleaning the inner peripheral
edge of the disk D, and a third cleaning element in the formof an

el ongat ed sponge pad 27 for cleaning the outer peripheral edge of the disk
D. Fig. 8 illustrates in cross section each of the first sponge
pads 25. As seen fromthis figure, each sponge pad 25 has a circul ar body

or plate memnber 25a and a circul ar absorbent cleaning nenber in the form of

a sponge ne . 5§lc¢%a:iar body 25a has a bore 25c at the center

t hereof, thr i ch ng nediumin the form of ent W
supplled or ejected froma hose 25d is guided to the cen 0‘g@g’tlon of a
surface of the circul ar sponge nenber 25a. Cn/nhgrbﬁﬁeﬁ hand, the

sponge nenber 25b is adapted to be placed in contact with g-gurface of the
disk D, and it is adhered to an adjacent surface of e-circul ar body 25a.

Such sponge pads 25 are provided o € opposite gdes of a related disk D,
i.e., on the front and back sides a drap ng sheet of Fig. 7, in such a
manner that the disk D i y the p&t+—eof—spenge pads 25

__b-1a

11c

NI RFS5—
12 (13

L _12a (133

12b (13b) D DR 126 (130
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Morgmapc i e glg oy o avhen the hol der 24 grasping two disks Dis rotated {3/10)
the position of the cleaning device 21 or 22 or 23, the sponge pad 25

di sposed on the back side of the drawing sheet of Fig. 7 is noved to the
disk D side so as to be placed in contact with the rear surface of the disk
D. Inthis state, that sponge pad 25 is caused to rotate by neans of a
not or provi ded on the backside of the index table 20. On the other hand,
when the holder 24 is noved to the position of the cleaning device 21 or 22
or 23, a sponge pad 25 disposed on the front side of the drawi ng sheet of
Fig. 7 is noved to the disiif) i de,together with a support nmenber 28 so as
to be placed [fflegdcPnt act .She&tfront surface of the disk D, whereby it
is caused to rotate together with the rotation of the backsi de sponge pad
25. : In this nmanner, one pair of first sponge pads 25 are driven
to rotate while being in contact with the opposite surfaces of one disk D
hel d by the chuck

/'\/.

14 {5~ §

22
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1@mRda g ey gy gnot her pair of first sponge pads 25 are caused to [{g{t/glt(&/

whi I e being in contact mnth the opposite surfaces of another disk D

the chuck 24b. On the other hand, the second and third sponge
pads 26, 27 are noved in unison with s related first backside sponge pad 25
when the hol der 24 reaches the position of the cleaning device 21 or 22 or
23. Wth these novenents, the second sponge pad 26 is inserted into the
aperture DRin a related disk D and placed in contact with the inner

peri pheral edge of the disk D, while the third sponge pad 27 is placed in
contact with the outer p hgggral edge of the disk D. As a result, the
second and *q?p@ygponge Z? 7 are driven to rotate while being noved
in their axial difections in association with the related first backside
sponge pad 25. After conpletion of the cleaning operation, the
backsi de sponge pad 25 and the el ongated sponge pads 26, 27 are retracted
in the backward direction of the 244wM ng sheet Fign 7. while the front

id d 25 i di th
si de sponge pa i's noved in they m /\/24
24a (24b)
20a — 220
/\/24
5 i

-

-
Pyepege Y T X X

Nt b S — - - 2

24b
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f or wagehygisr-cqtd 9 g0 gtahe drawi ng sheet of Fig. 7 in unison with the suppogl i g)
menber 28. The cl eaning devices 21, 22, 23 are each provided wt

a plurality of nozzles 24a, 24b for ejecting a detergent Wtoward the

entire surface portions of a disk D, as schematically shown in Fig. 9.

In Fig. 9, the first nozzl 4a are disposed on the opposite sides of a
correspondi ng disk D for e?’é(: ¥ng/the detergent Wtoward the opposite

surfaces and th ner, peri pheral edge of the disk D, whereas the second
nozzle 24b is d%%’ln the vicinity of the outer periphery of a

correspondi ng di sk .electing the detergent Wtoward the outer

peri pheral edge of {he disk D. Anong thhSSQOZﬂ es, %’he’ S%Hd
nozzl e 24b and one pf the first nozzles 24a di spose o the | ef4J70f a@Msk
Din Fig. 9.are novpble in the right-and- left directiop of Fig29 in
unison with a sponge pad 25 disposed at the |eft gsgde of 9 Aso, the

Fi g.
other first nozzle P4a disposed at the ryght e of a dﬁggb I's mounted on
a related cover nenper 29. T éc 29 i ssonor @by

positioned at a locption at the right side o= 9, i.e., af\>tg:front
PRen a hol der X4 is
r 523 .‘% 22—t h

side of the draw ng} sheet of Fig
rotated to the posifion of the -»'

r

o8 S|

N

25 ARy F

25a
| 1/\/ ~ 25¢c #H~
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ﬁ#?d goer 29 is noved to the cleaning device side to thergby;g
coveﬁg% entlre c eanlng device. In this state, the right-hand nozzle 2§5y )

is positioned as shown in Fig. 9. Si mul t aneously with conpl etion
of the cleaning operation, the cover nenber 29 is noved away fromthe

rel ated cl eani ng device 21 or*Z%g_ , allomnng the related holder 24 to
rot at e. ééggﬁ§g£ning bac *FiAQ. the drying unit 3 serves to dry
di sks D convey r€ by the second handler 12 of the conveyor unlt 1, and

| t coO rrp rrses a secon d I N d ex Y L SR N N YL LRI L XN LU C Y ALl ELLLSILTSIIITSII TS

v

T T T T T TR TGRSR LTSRN,

28a 28a

1 26

29

26

28a 28a

27
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Fi g. ﬂmggghu§ppq;g%(;?e second index table 30 in an enlarged scale as seen
fromthe front side thereof, and Fig. 11 illustrates the detailed

construction thereof as seen from one side thereof. The second™”10)
i ndex table 30 conprises a circular rotary nenber, as shown in Fig. 10,

which is driven to rotate in a discrete or stepw se manner at an angl e of
rotation of 120 degrees for each rotation by neans of a geared notor 20a.

A plurality of (e.qg., three in the illustrated enbodi nent) holders 34 are
nount ed on the iﬂﬁzxgtaby@)BO around the outer periphery thereof in a
circunferentially spaced-apart relation with respect to each other, e.g.

at an angle of{;E@;ﬁe es apart from each other. Each of the

hol ders 34 conpri ses gpzair of chucks 24a, 24b each of which in turn

conprises a circular rotary nmenber 24c, and three roller nenbers 24d

adapted to be novable in radial directions of a disk D so as to contact

with and hold the outer peripheral edge Qf .the disk D there between.

As clearly shown in Fig. 11, a pIuraIitﬁBéB notors 24e are nounted on the

back side of the second index table 30 and each have a rotation shaft to

which the rotary menber 24c of a rel at gg—ehyck PRa(I@) 24b is fixedly

attached, so that //ph/

LT



t hggmREeks P90 610 ®8b is driven to rotate at hi gh speeds by neans of a(8/10)
rel ated notor 24e, thus causing liquid such as the detergent Wand cl eaning
wat er attached to the disk D to spatter away. In this case,

however, the liquid spattered fromthe disk D during high-speed rotation of

t he chuck 243 or 24b pmy e syfroundings dirty.
14 M tgFHggentF?his, a plurality of protection walls 35

are provided on the second index table 30 so a3440 surround the chucks 24a,
24b, respectively, fromtheir central or inner-/side, as clearly shown in

%' gCRc3f the protection wall

Fig. 10. Specifically, to this

35 has an absor bent 36— | | «<——34a (34b)
D
340 | <——34a (34b)

18]

26 (27) ’ 26 (27)

This Sheet

U



e gy 0 xanpl e, of sponge secured to the inner surface thereof
fo?ggggirggﬁggfigbﬁfquid spattered froma related disk Dto be dried. (9/10)

Though not shown, |iquid-receiving nmenbers such as trays are disposed at a
rinsing position RL and a drying position R2, respectively, in Fig. 10 for

receiving the liquid spattered outwardly of the second index table 30.

In this nannefﬂﬂ%ﬁeﬂsﬂcond i ndex table 30 equi pped with the hol ders 34 and

the protection walls 35 is driven to rotate under the control of the geared
notor 20a at a predeterninda1angle ofxaotationl%a.g., 120 Rgrees in the

I 1 lustrated enbodi nent) on each12t PWM se rotation in a direction
I ndi cated by an arrow B f;ILdLsks_IL4o the rinsing position R1
and the drying position spectTvES $ ernost hol der 34

bei ng pﬁii ioned at the P eX Jhe ejection device 31
is disp Id- (e} rinsi it | owplMRl Eig. 12. The
ej ection device 31 conprists\a pafh T ozzhes 31 a, 31 b for

ej ecting clean water sudfiadHPure\y i rcpf disks D held by a
hol der 34 to thereby rinse them (Bther hand, at the
fourth point P4 side as shown in Fi L.S=dfsposed a conveyor 60

which carries a pair of nagazines G
P1 P4
——
11
FIG./4-(b) ﬂ.g ' L
DA

FlG.i4c)

FiG.H(d)

This
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fourt BBBBHS PP 60 ¢geceiving a pair of disks D which have been conveyed

there by the handler 13 of the conveyor unit 1. Now, the (10/10)
operatiron 6f the disk cleaning and drying apparatus according to this

enbodi nent will be described belowin detail while referring to Figs. 14

(a) through (d). Figs. 14(a) through 14(d) show sequenti al

operation steps of this enmbodi nent, wherein Fig. (a) shows a state in which

di sks D are being held by the first though third handlers 11 through 13 of

t he conveyor unit 1; Fig. 14(b) shows a state in which the disks D are

bei ng conveyed Wdl ez,s Jclytggough 13; Fig. 4(c) shows a state in
whi ch the disks re ng e{i er fromthe handlers
15
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11 through 13 and received by holders 24, 34 and the magazi nes 61, 62; and
Fig.” 14 (d) shows a state in which the handl efS$™1§; Phﬁﬁ#q@N$3g @apelnﬁt
19.

returned to their initial or original positio&s - o

14(a), when the first through third handlers I ET“’”’B'E”B"’ 8P igg

at the first, the second and the third pointsP ,1, “ %g% """
pair of dISkS D (herelnafter referred to sinply Das 3‘ ;f 4 élVed
in the magazilRgs NT Remmedt i vely, are helld=by” VERE! flr g”ﬂan efef

Si mul t aneous ) P othet pair of disks|D (heyelnafter renﬁ{red to
sinply as a di p D2) | odatled at {he uppel bt ipédi RESHIBT .L% B5ix.st

i ndex table 20 of1fhéUtrﬁﬁhlrg unit 2, and a further pair of disks D
Fefferred to si as a disk pair D3) |located at the uppernost
ble 30 of the drying unit 3 are rel eased

dars 24, 34 aDd held—by t he handl ers 1 2, 1 3,
respectively. When the raiy

nove to the right in Fig. 14(b) by
1), the disk pairs D1 through D3 held
conveyed to the second through fourth

O (see Fig.
g 13 are

§ I
6

k et
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points P2 through P4, respectively. Thus, the uppernost hol ders 24, 34 of
the first and second i ndex tables 20, 30 becone vacant or unoccu

Subsequent 'y, when the disk pairs D1 through D3 h
second through fourth points P2 through P4, respe
14(c), they are all released fromthe handlers 11
pairs D1, D2 are held by the uppernpst hol ders 24
20, 30, respectively, and the disk pair, D3 are re
62, respectively. ' Thereafte?"bs shown

is driven to nove to the left in this figure, so

unoccupi ed handlers 11 through 13 return to the f

AW PN

pi ed.

VO IJULUTT VULV U

ﬂmﬁmﬁms@ﬁm. N g,

rougn I3, an

o ik

cel ved

P1 through P3, respectively. Si mul taneous with this, t
index table 20 is rotated at an angligoa ﬁg deggees and the second i ndex
q

table 30 is rotated over an angl e of

wher eby the di

points
he first

sk pair D1

are noved to the position of the first cleaning device 21 of the cleaning
unit 2 and the disk pair D2 are noved to the rinsing position RL of the

drying unit 3.

12b { 13b)

12¢t13¢)



16 Further, in the case where the nagazines 61, 62 are full of
the disk pair D3, the nmagazines 61, 62 are conveyed to prescribed positions
by virtue of the conveyor 60. When the disk pair D1 reaches the
cl eaning device 21 (or 22 or 23), the first sponge pads 25 and the second
and third el ongated sponge pads 26, 27 as shown in Figimf==a Fov-ed—t-o—~the
di sk pair D1 side, and the cover nenber 29 is noved to RERLAﬁim{HWﬁﬁHQET
table 20 side to cover the entire cleanigz device 21 (pr]22 or 23] as

as the disk pair D1. In thi's manner, the Wzles 24a, p4 ar?th§p@§ed in
such a manner as shown in Fig. 9, whereby the detergenj I's directed jfrjom
the nozzles 24a to the opposite surfaces and the i nnerj pert

FIG. 4

22



edge of each disk D, and fromthe nozzle 24b to the outer peripheral edge

of each disk D. The sponge pads 25 clanping the disk pair D1 from
the opposite sides thereof held by the holder 24 are driven to rotate, and
the sponge pad 27 being in contact with the inner per;
disk Dis also driven to rotate and nove in its axial
pad 27 is also rotated and noved in its axial directi
contact with the outer peripheral edge of4/¢ach disk D
manner, each disk Dis caused to rotate together mnth
sponge pad 25 and the sponge pads 26 S be ¢
sponge pads 25 through 27 and the de @ \/\5
detergent Wsupplied to the first sponge pad reache
25b thereof contacting the disk D by way of the aperture 25c in the
circular plate 25a showmn in Fig. 8, 38% hat it is absorbed into the sponge
menber 25b. Since the sponge nenber is of a poEous material, the
detergent Wt hus absorbed spreads ove(gthe entlr-ilodyDof t he sponge nenber
25b fromits central portion. As a con equenug

g? g€t ergent Wis
uni formy distributed between th¢ sponge I p and e surface of the
di sk

:;/,\//

24a{24b)

\_20




D, thus realizing substantially conplete cleaning of the disk D
since the second and third sponge pads 26
to rotate while being to driven to nove in their axia

Fur t her nor e,

wi |l not be such a possibility that sonme portions of

are

17

| ocal i zed wear. This not only serves to §/ggrove the c

t he cl eaning pads 26, 27, but also prolong the | ength

Moreover, the detergent WSpattered during the clean

ife thereof.

ng operation is

ubjected to hé vy
e nifn‘gdiz’ifww erfcy| of

FIG. 7

28 ~_1
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shi el ded by neans of the cover nenbers 29, thereby.preventing the
surroundi ngs from bei ng got nuddy or sneared. Upon conpl etion of
the cleaning of the disk pair D1 by nmeans of the firs ‘ J

the first sponge pad 25, the second and third el ongatjd
t he cover nenber 29 and the nozzles 24a,_24b are al
di sk pair Dl. Thereafter, when the first 6{1dex table[2Q i

pair D1 reach t he second cl’eani ng de re they—s >t ef
second cl eani ng operation by the sec ﬁ;; Wg; devj ce 22 in the sa

manner as descri bed above. Subsequently en e first R ,

further rotated at an angle of 90 degrees, the disk pair D1 reach the third

cl eani ng device 23, where they are simlarly cleaned by the third cleaning

rotation of the index table 20, the disk pair Dl having been gifeaned
arrives at the uppernost position offthe—fPrst index table 20,[where they
are held by the second hangl-er:".}2:ard conveyed. fjo a hol der 34 @t the
upper most position of the ecoﬁd 1ndex table 30._27 Wil t he di sk
pair DL are held by th the 3309nd | dex tab
24 e
28a
29
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30 is driven to rotate at an angle of 120 degrees by the geared notor 20a,
thereby transferring the disk pair D1 to the f-aASHn DSt , as in the
case of the disk pair D2 of Fig. 14(d), vvheremlﬁ.mﬁg m. evi ce 31
begins to eject pure water onto the disk pair}D rough the gjgction
nozzles 31 a, 31b for rinsing them During th¢g in§qqgn9mnﬂat op, pure

wat er attached to the surfaces of the disk paijr |D1 are forcedi{tp spatter
due to the high-speed rotation of the hol der 34 thetdrmmg—the di sk pair DL.
That is, at the rinsing poSition R1, trmafﬁsk pair D1 are_subjedted to the
rinsing operation, during which, homever?lphe re water spattered fromthe
di sk pair Dl due to their high-speed rotation is absorbed by the sponge
member 36 on the inner surface of tFeralt ei @ot ection wall 35.

18 N

P3

12(13)




When the rinsing operation of the disk pair Dl by neans OfEHﬁEA*
device 31 has been finished, the second index table 30 is {dfrveR
over an angle of 120 degrees at such tiq%gg as shown in Ff{gf 14(d).
Al t hough during the rotation of the seco i ndex table 30{ fhel Lmnegb'on
wal | 35 surrounding the disk pair D1 is turned upside do
spattered fromthe disk pair D1 tomfrﬁlei pript gcti on walfl
by the sponge nenber 36, thus avoiding «pobskbility o e
wat er being again attached to the disk pair D1 to sneaé t hem
When the disk pair D1 are noved to the drying posijior fis due to the

rotation of the second index table 30, the @r:;'t Bddni ni ng on the

=)

surfaces of the disk pair Dlqg, fofced to sphttdf Wurjder t i nce of a

centrifugal force generated upon t === ug |0ﬂl§aqgéhﬁglder 34.
24D

D even the pure water

In this manner, the disk pair D1 is conpletely
ads forcibly spattered

Specifically, since the holder 34 holds the o
di sk D instead of the inner perpphe edge

attached to the inner periphera
upon hi gh-speed 300~

34e

FIG.13(a) FIG.13(b)

26(27) 26(27)
==

jﬁ‘i-- a(27a
%m 26a(27a)




pre—

rotation of each disk D, thus conpletely drying the di sk pair D1

After the drying operation, when the second index table 30 is rotated al an
angl e of 120 degrees, the disk pair D1 having been ¢p : R

uppernost position of the second index table 30, wheg
third handler 13 and conveyed to the magazi nes 61,
the disk pair D3 of Figs. 14(a) through 14(c).
above-nentioned transferring, cleaning pﬂ)drylng
with respect to the disk pair D1 are aII repeat edl y
remai ning disk pairs in a continuous manner.
according to the disk cleaning and drying apparatus of this enmboe
nunber of dEIISG Tﬂgﬁ, per unit time becones at | east doubl ed as
conpared w «af onventional disk cleaning and drylng

appar at us. Si nce each k Dis éébjected triple é eanlng
operations by neans of the three eanlng vi ces 21 ¥hrough 2

possi ble to ensure a suff|C|eqq cleanlh, "- for each t§sk.
t he second index table 30 is d

D1

t he

I n addltlon,

FIG.14(b)

FIG.14(c)

FIG.14(d)




19 rotate in synchroni zation with the first index table 20, so that a
long drying time can be taken at the drying position R2, thereby ensuring
sufficient period of tine for drying. In particular, since disks after

havi ng been subjected to a polishing opergfign requires
satisfactory cleaning and drying, using the above-nenti
according to the present invention for the purpose of c
such di sks can provide extrenely gre ﬂmfit

due to the construction that deli verﬁ aketﬁ of a
first or second index table 20, 30 are carried out by u
hol der 24 or 34, the holder 24 or 34 is only one which

conpl ete or

a

AL O SN b
S EMENT SHEET
e
di skt palilil. 7t h
sej of _a single
nas no contributi

S—addryving
7 ~7

to the cleaning and drying operationgQThat is, cleanin
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done for &l | the disks that are held by the renmaining holders, as_ a

consequence of which a great nunber of disks can be cleaned and dried-in a
short period of time without increasing the dianeter of each of the index
tabl es 20, 30. Here, it is toibe noted that the preseat——tvention

is not limted to the above-descri bed enbodi nent, but i nsteaf
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and/ or nodifications thereof can be nmade within the scope angl §pirits of

the present invention as 8K GLEANINGANBIPRYING APRARATUS
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exanpl e, although in the above enbodi nent, the nunber of disks

conveyed and held by the handl ers 11 through 13 and the hol dér 524—=234
time i s desgACREROENDOF TAESINVENTONOt be construed as lifting the
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i nvention, but the nunber of disks to be handl ed by these hanmdtrers and
hol ders mayFigld ehthedn¥entiaf e dependi ng upon the sizes or di mensions of
respective disks Dgnd i ' ; : gbé@a{.
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clearl ¥ shoylyl, £ Seoddhiiis Wobler

Description of the Prior Art
..Conventionally, a typical example of this type of cleaning and drying
apparatus is disclosed in Japanese Patent Laid-Open No. 3-33040.

Fig. 15 schematically shows the construction of the conventional digk
cleaning and drying apparatus. As shown in this figure, the apparatus comprises
a conveyor unit 100, a cleaning unit 200, and a drying unit 300.

According to this apparatus, a disk D after having been polished is
taken out of a disk magazine 110 by means of an arm 101 and conveyed to a
reception position M1 on an index table 201 of the cleaning unit 200. When the
disk D thus transferred is received by the index table 201 at the reception position
M1, the index table 201 is driven to rotate over an angle of 90 degrees in a
direction of arrow A to a cleaning position M2, where the disk D is subjected to a
cleaning operation by means of a cleaning device 202, Thereafter, the index table
201 is rotated over an angle of 90 degrees to thereby transfer the disk D to a
cleaning position M3 where the disk D is again cleaned by means of another
cleaning device 203.

After the repeated cleaning operations are finished, the disk D is
transferred to a take-out position M4 by virtue of a rotary motion of the index table
201, where it is transported to an index table 301 of the drying unit 300 by means
of the arm 102.

When the disk D is received by the index table 301 at a reception
position N1 thereon, the index table 301 is driven to rotate through an angle of 90
degrees in a direction of arrow B to thereby transfer the disk D to a drying position
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such a construction, it is possible to effectivel t Gt or

degradation of the cleaning elenents. | [ h the

cl eani ng devices 21 through 23 are consjructed sughrthat they acty tio cl ean

di sks D whil e suppl y| ng the det er gent onto the (i E oV 1998 AT IS

CLAI MED | S; 1. A di sk cleani éJNand dryi ng appar at yorrprl sin
SUMMARY OF THE INVENTI

The present invention is intended to obviate the above-described various
problems encountered with the conventional cleaning and drying apparatus,
and has for its object to provide a novel and improved disk cleaning and drying
apparatus which is capable of cleaning and drying a great number of disks per
unit time to a substantially complete or satisfactory extent without increasing
the overall size thereof. _

Bearing the above object in mind, according to the present invention,
there is provided a disk cleaning and drying apparatus comprising:

a cleaning unit having a first index table with a plurality of first holders
for holding disks to be cleaned, cleaning means provided on the first index
table for cleaning the disks, and first drive and control means for driving?he
first index table to rotate at a first predetermined angle of rotation to thereby
move disks held by the plurality of holders to the cleaning means;

a drying unit having a second index table with a plurality of second
holders for holding disks to be dried, drying means provided on the second
index table for drying the disks, and second drive and control means for
driving the second index table to rotate at a second predetermined angle of
rotation; and

conveyor means adapted to reciprocate from a first point to a second
point, and from the second point to a third point, and from the third point to a
fourth point, in a unitary manner for conveying disks to be cleaned from the
first point to the second point at which the disks thus conveyed are delivered
to and held by one of the first holders of the first index table just positioned at
the second point, the conveying means being operable to take disks which
have been cleaned by the cleaning unit out of one of the first holders
positioned at the second point and convey them to the third point at which the
disks thus conveyed are delivered to and held by one of the second holders of
the second index table just positioned at the third point, the conveying means

being further operable to take disks which have been dried by the drying unit



a cleaning unit having a first index table with a plurality of first

hol ders for hol ding disks to be cl eaned; cl eaning neans provi ded on said
first index table for cleaning said disks, and first drive neans for
driving said first index table to rotate at a first predeterm ned angl e of
rotation to thereby pove disks held by said plurality of first holders to
sai d cl eanPWlyofrenesof the secand Rolders,af thesecend indax taklei pradtionediat theth a

br ot ded” off S PEMERRA A A abBuBIIAt ard i ks, and second dri ve
means for drivi aher@indtheassrivéyoR dfearisobart cbRvéyh Pldraiity 8f drskendt one time,

predeterm ned angle of rotation; and conveyor neans adapted to
r eci pr ocat and reaghaof the firgtoand seconddwmiders pbthe firsthand isesonddndex dablegoi nt

to a third _poin and, fromthe third point to a fourth point,_in uni tary
rmnner T or SRR, HRPiraRS ot Tisks SoBufed by e danyeybr sleans: 1 oe Bl
second point at which the disks thus conveyed are delivered to and held by

one of said first holders of said first index table just positioned at said
second poi nt, s¥ith ¢heabovegamangemest,ndeliveey abidetake-autkef diskissaneh¢arhieave

posi 1 onododt BY Aees B8 Al Hie Hiss RIorRRap HRPISoob i s oS ngex
which the gigikSoldted HOMELEECoRS Br dRlrbYSSiAE e 6 Hofdd? BWing Bnif onePlitht
has no contribution to the cleaning or drying operation. As a result, all the
disks being held by the remaining holders can be subjected to the cleaning or
dying operation, so that a great number of disks can be cleaned or dried within
a short period of time without increasing the diameter of the first or second

index table.

A plurality of disks can be conveyed at one time by the conveyor
means, and then they can be cleaned and dried while being held by holders of
the first and second index tables, so that the number of disks to be treated per
unit time can be greatly increased while keeping a sufficient cleaning time and

a sufficient drying time.

In another preferred form of the invention, the cleaning means
comprises:

a first cleaning element being rotatable while contacting surfaces of a
plurality of disks to be cleaned;

a second cleaning element being rotatable while contacting an inner
peripheral edge of each of the plurality of disks to be cleaned, the second
cleaning element being moveable toward and away from each disk in an axial
direction thereof; and

a third cleaning element being rotatable while contacting an outer

peripheral edge of each of the plurality of disks to be cleaned, the third
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second hol‘ders of said second index table just positioned at said third

poi nt, said conveying neans being further operable to take disks which have
been dried by said drying unit out of 3ne of said second hol ders of said
second index table positioned at said tBird point and convey themto said
fourth point, wherei n said conveyor neans can convey a plurality of

di sks at oleaningeelernent heing snovable towvard andi as«easbfr@nma@gr diskfinsap @xjalr st
and second.éﬁgex abl can hold the plurality of disks conveyed by said
conveyor rlEgeHIoR, ﬁ@géine. 22

According to this arrangement, there will be no localized wear on the
second and third cleaning elements during the time when the inner and outer
peripheral edges of each disk are cleaned by the first through third cleaning
elements, so that these cleaning elements can have an improved cleaning

performance or efficiency as well as an increased span of life.

" In a further preferred form of the invention, the first cleaning element

S e,
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2. . The di sk ' I ng apparatus according to claiml1,
wherein said cl JMHH"M"QH&C‘@W Ses: a first cleaning el enent
bei ng rotatabl e whil% dontacsi ng surfacgs of a plurality of disks to be
cl eaned,; a second cl eaning el enent being rotatable while

contacting an inner peripheral edge of each of said plurality of disks to
be cl eaned, said second cl eaning el enent bei ng novabl e toward and away from
each di sk | \WHATa)S ELAIMEE:IS:0n t her eof ; and a third cleaning

el enent being rotatable while contacting an outer peripheral edge of each
of said plurality of disks to be cleaned, said third cleaning el enent being

movabl e towgrd anddRwediednifg aRCHryvihg Kpparatts ashipristhg:ection thereof. 3.

The di sk cl eaning and dryi ng apparatus according to claim3, wherein said

first cleaning elherteaningamit havigg a first index tablglwith ayplusalitytef finsy heldesse

formed at | tfgr ﬁg‘y’lrgga Idi 0sr %c; %2 élggng&palexmng means provided on said first index
table for cleaning said disks, and first drive means for driving said first index
table to rotate at a first predetermined angle of rotation to thereby move
disks held by said plurality of first holders to said cleaning means;

a drying unit having a second index table with a plurality of second
holders for holding disks to be dried, drying means provided on said second
index table for drying said disks, and second drive means for driving said
second index table to rotate at a second predetermined angle of rotation; and

conveyor means adapted to reciprocate from a first point to a second
point, and from the second point to a third point, and from the third point to
a fourth point, in a unitary manner for conveying disks to be cleaned from
said first point to said second point at which the disks thus conveyed are
delivered to and held by one of said first holders of said first index table just
positioned at said second point, said conveying means being operable to take
disks which have been cleaned by said cleaning unit out of one of said first
holders positioned at said second point and convey them to said third point
at which the disks thus conveyed are delivered to and held by one of said
second holders of said second index table just positioned at said third point,
said conveying means being further operable to take disks which have been
dried by said drying unit out of one of said second holders of said second
index table positioned at said third point and convey them to said fourth
point,

wherein said conveyor means can convey a plurality of disks at one
time, and each of said first and second holders of said first and second index

tables can hold the plurality of disks conveyed by said conveyor means at
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of a cl eani'ng nedi an absorbent cleaning nenber secured to
sai d pl ate nenber rm;’gw &”wmﬂd cl eaning a surface of each disk to be
cl eaned, said absorben i nber being supplied with said cl eaning
medi um t hrough said bore in said plate er. 4. The di sk cl eani ng
and dryi ng apparatus according to claim4, wherein said absorbent cleaning

menber is forned of sponge. The di sk cl eani ng and dryi ng

5.
appar at us cordin ' " f | holkd sai d
aFying. uni t2r of at eare dsk Beinthe ARGR0 SPbLts Babotam B Mal 1 ShErey
out er peri piadaleaing mMeansanmprised: The di sk cl eaning and drying

apparats accordl g iy SoB e nt R Befhe, kg VhAS bty SLEe 87 oo
plurality of disks to be cleaned;

a second cleaning element being rotatable while contacting an inner
peripheral edge of each of said plurality of disks to be cleaned, said second
cleaning element being movable toward and away from each disk in an axial
direction thereof; and

a third cleaning element being rotatable while contacting an outer
peripheral edge of each of said plurality of disks to be cleaned, said third cleaning
element being movable toward and away from each disk in an axial .directign
thereof. "

3. The disk cleaning and drying apparatus according to claim 3, wherein
said first cleaning element comprises:

a plate member having a bore formed at its central portion for supply
of a cleaning medium; and

an absorbent cleaning member secured to said plate member for
contacting and cleaning a surface of each disk to be cleaned, said absorbent
cleaning member being supplied with said cleaning medium through said bore in
said plate member.

4. The disk cleaning and drying apparatus according to claim 4, wherein
said absorbent cleaning member is formed of sponge.

5. The disk cleaning and drying apparatus according to claim 4, wherein
each of said second holders of said drying unit rotates a corresponding one of
said disks while holding an outer peripheral edge thereof.

6. The disk cleaning and drying apparatus according to claim 6, wherein .
said drying unit further comprises fluid ejecting means for ejecting fluid to said
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rotating disks to be dried. =~ T T 7. The di sk cleaning and drying
apparat us according |n said drying unit further conprises
protection wall maalmlmwﬂ"m "H‘E i d second i ndex table so as to surround
each of said second Hol 8ers fhor sorbid liquid spattered from said
rotating disks to be dried.

7. The disk cleaning and drying apparatus according to claim 1, wherein

~ said drying unit further comprises protection wall means provided on said second
index table so as to surround each of said second holders for absorbing liquid
spattered from said rotating disks to be dried. '
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8. The di sk cl eaning and drying:apparatus according to claimi1,
wherein said drying unit further conprises protection wall neans provided
on said second index table so as to surroug each of said second hol ders
for absorbing liquid spattered fromsaid rotating disks to be dried.

DISK CLEANING AND DRYING APPARATUS
ABSTRACT OF THE DISCLOSURE

A disk cleaning and drying apparatus is capable of cleaning and drying
a great number of disks per unit time to a substantially complete or satisfactory
extent without increasing the overall size thereof. A cleaning unit has a first index
table with a plurality of first holders for holding disks to be cleaned, a plurality of
cleaning elements provided on the first index table for cleaning the disks, and a
first drive device for driving the first index table to rotate at a first predetermined
angle of rotation to thereby move disks held by the plurality of holders to the
cleaning elements. A drying unit has a second index table with a plurality of
second holders for holding disks to be dried, a plurality of drying members
provided on the second index table for drying the disks, and a second drive device
for driving the second index table to rotate at a second predetermingd angle Bf
rotation. A conveyor unit is adapted to reciprocate for conveying disks to be
cleaned from a first point to a second point at which the disks thus conveyed are
delivered to and held by one of the first holders just positioned at the second point.
The conveyor takes disks which have been cleaned by the cleaning unit out of one
of the first holders positioned at the second point and convey them to the third
point at which the disks thus conveyed are delivered to and held by one of the
second holders just positioned at the third point, the conveying means being
further operabile to take disks which have been dried by the drying unit out of one
of the second holders of the second index table positioned at the third point and
convey them to the fourth point.

Figure 1




