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1 Specification =~ Title of the Invention WASH NG APPARATUS FOR DI BRPPIKED

WORKPI ECES Field of the Invention The present invention relates t{@J{'y
a'm@shing apparatus for washing and drying disc-1ike workpieces such as -

magnetic or optical disc substrates. Prior Art Such washi ng

appar at uses &gg een nade avaiFabIe by Japanese Patent

Appl i cation E%%%xgggn ¥%€011 and Japanese Patent Application Laid Open
3-93040. These washing apparatuses consist of a washing section that uses
a brush to wash workpi eces and a drying section that uses a spin-dry

mechanismto rotate washed workpi eces at high speed in order
Title of the Invention

WASHING APPARATUS FOR DISC-LIKE WORKPIECES

Field of the Invention

The present invention relates to a washing apparatus for
washing and drying disc-like workpieces such as magnetic or

optical disc substrates.

Prior Art

Such washing apparatuses have already been made available
by Japanese Patent Application Laid Open 5-72011 and
Japanese Patent Application Laid Open 3-93040. These washing
apparatuses consist of a washing section that uses a brush
to wash workpieces and a drying section that uses a spin-dry
mechanism to rotate washed workpieces at high speed in order
to dry them, whereih unprocessed workpieces are sequentially
fed into the washing section where they are washed, then
sequentially fransferred to the drying section where they
are dried, then finally unloaded.

The washing apparatus according to the first invention,
however, has only one spin-dry mechanism in the drying
section, which means that tﬁe workpiece feeding speed is

limited by the performance of the spin-dry mechanism,



to dry them wherein unprocessed workpi eces are sequentially fed into the
washi ng section where they are washed, then sequentially transferred to
the drying section where they are dried, then finally unl oaded. The
washi ng apparatus according to the firsg i nvention, however, has only one
spin-dry nmechanismin the drying sectibfn, which neans that the workpiece

f eedi ng speedrasitlying tigy &yl ewetRUIPRince of the spin-dry mechani sm

2 resulting in a | ow throughput. The washi ng apparatus according to the
second i nvent i ormrhéhamshing appacaighprcchreding tte thel setond ofnvientions
spin-dry mechanisns. In this apparatus, however, the spin-dry nechanisns

are mounted Qi INGAX kb egRbut i d@d td Nt vahSludient & hidexotsbl e is
intermttently rotated around the horizontal axis at a specified angle

each tinme urga%llhn_iér gﬁ?éﬁ iérﬁg[efﬁ]’?ﬁis%{‘%g%i?aﬁ’@étiﬁ&beGéfC“%érence-

Thus, liquid erl e covers o mechani sms [ocated in the

upper part Cﬁséfﬁi r§”%é‘ g%TE%gIgEelﬁounted on an index table at fixed

intervals, and the index table is intermittently rotated
around the horizontal axis at a specified angle each time
until it is moved 360° along the vertical circumference.
Thus, liquid adhering to the covers of spin-dry mechanisms
located in the upper part of the washing apparatus is
likely to fall onto the other spin-dry mechanisms. In
addition, since spin drying generally requires more time
than washing, the nuﬁber of spin-dry mechanisms may be
reduced compared to the number of workpiece holding means.
In such a case, a small number of spin-dry mechanisms are
mounted on an index table with a large diameter, which is
then rotated 360° along the vertical circumference. This
structure does not use space efficientlyr Furthermore,
since each spin-dry mechanism must be intermittently moved
over a long distance, the moving speed must accordingly be
increased. As a result, run-out is likely to occur if the
mechanism is moved during spin drying, making the required

control complicated.

DISCLOSURE OF THE INVENTION



likely to fall onto the other spin-dry mechani'snms. In addition, since spin
drying generally requires nore tine than washing, the nunber of spin-dry
mechani sms nay be reduced conpared to the nunber of workpiece hol di ng
means. In such a case, a small nunmber B8f spin-dry nechanisms are nounted
on an index table with a large _djanmeter, which is then rotated 360[err]

al ong the verti &4l i§i Ach@sdcepbaiectiad this,dRyeRrtdaR TS %Fsggﬁe

efficiently. Furthernore, since each spin-dry nechani sm mnmust be.
i nterm ttent cpnventdonalepradleng distsadcdy tie mee mf speedindgx table
accordingly be increased. As a result, run-out is likely to occur if the

nmechani sm | Sb@ﬁ%@v%&h%g &S Rich iAo v i oFRKIHAE: tdeer Bl & £FL c Cont rebvement
conpl i cat ed. DI 'SCLOSURE OF THE | NVENTI ON

3 It is %V%Q‘S IC sﬁi%jr?:(:tdi%ftattxﬂ,jes leg:\ﬁEHHt' Q.{%:Ltr% saleeddex copyentonal
probl ens caused by the use of e index table
' rotate the numerous spin-dry mechanisms in the dry section
360 ° .

It.is another objéct of this invention to provide a
workpiece washing apparatus with an efficient design and
structure that permits it to simultaneously wash numerous
workpieces.

It is yet another object of this invention to provide a
workpiece washing appératus that can efficiently transfer
workpieces, and that can simultaneously supply unwashed
workpieces to a washing section, transfer washed workpieces
from the washing section to a drying section, and unload
dried workpieces from the drying section.

To achieve these objects, this invention provides a
washing apparatus in which the workpieces to be processed
are continuously fed from a loading section to a washing
section, and then to a drying section for sequential
washing and drying, eventually being unloaded to an
unloading section, characterized in that the drying section
has numerous spin—dry mechanisms for drying workpieces at
individual drying positions by rotating them at high speed,

the mechanisms sequentially moving forward and backward



by providing a configuration that permits efficient novement over a short
di stance without using the index table to rotate the nunerous spin-dry
mechani snms in the dry section 360 It is another object of this

i nvention to provide a workpiece washipg apparatus with an efficient
design and structure that permts it t6 sinultaneousl sh_nuner ous

wor kpi eces. betwagen sthﬁbtreerﬁqfe’rV%b}%’tn%qusrﬁ%lqrhv%‘?%i%et%e 18%Fde a
wor kpi ece washi ng apparatus that can efficiently transfer workpieces, and
that can si mpdsateionrs|at sdpipdly thevashdtiewns kig ebebivered weehthg ssappéar
transfer washed workpi eces fromthe washing section to a drying section,
and unl oad d§d@chyvdkpi eces fromthe drying section. To achi eve these
objects, this invention provides a washing apparatus in which the

wor kpi eces 10 b, B QEASAPGo Al S SAN IS ICH S8k F{RI auh9BHL DT eEhkON tO

a washing section, hen to rying section for sequential washing

char act er | zod TP IR AHHTYIRG SR TEn Sha TR dredbth. BPy meRkXie

for drying workpieces at individual drying positions by rotating them at

hi gh speed, unwashed workpieces from the loading section to the washing

section; a second handlef for transferring washed

workpieces from the washing section to the drying section;
and a third handler for unloading dried workpieces from the
drying section to the unloading section.

In addition, the washing section has numerous holding
means to hold workpieces and at least one washing mechanism
to wash workpieces held by the holding means, said holding
means being capable of sequential and intermittent movement
between the delivery position at which workpieces are
delivered from the first handler to the second handler and
the workpiece washing position at which the washing
mechanism washes the workpieces.

In the washing apparatus according to this invention,
which has the above configuration, since the numerous
spin~-dry mechanisms alternatively move forward and backward
between the workpiece delivery position and the respective
drying position, each spin-dry mechanism has a short moving
distance, can efficiently move over this short distance in a

~short time, and requires only a small space for installation



t he mechani sns sequentially noving forward and backward

4 between the respective drying position and the delivery position at

whi ch the workpiece is delivered to the transfer nechani sm Accordi ng
to a specific aspect of this invention, sthe transfer nmechani smconsists of
a first handler for supplying unwashed workpi eces fromthe | oading section
to the washi n@nGaavaienty emprRrehi dhe gronvemsiendl methedeat
wor kpi eces fromthe washing section to the drying section; and a third
handl er for wdtesdinyg e esbimrday ensshdnisnd ourdted non seloe | ndés table
unl oadi ng secti on. I n addi tion, the washing section has numerous

hol ding meang 0 NolL-POTERIRCES: 296h atl dRasd e v@shiggy mechani sm to
wash wor kpi eces held by the hol ding nmeans, said hol ding neans being

Cap?‘b! e of S%{%‘ie%%&e%{‘cde .i rﬁl?ftrﬂé%&&e ,ma\/m mr?ﬁfﬂ&%‘i%@%ng%l §.¥e{‘1¥t

position at I Ch WOr Kpreces are elrvere rom eTIrs andl er 0 the

second handl erreq%nidreci[ heevevrv?rik ii?l'(x:ee X@I{?@épgogossgfﬁpc{]rftmg@ﬁggiérﬂg Y’gsgling(lgl.
Thus, the moving speed need not be increased, and run-out is
is uniikely to occur if the mechanism is moved during spin
drying. In addition, since the spin dry mechanism is hot
rotated 360 ° , liquid adhering to its cover does not fall
onto the other spin-dry mechanisms.-

According to one specific aspect of this invention, the
drying section has three spin-dry mechanisms wherein first
and second spin~dry mechanisms are mounted on a supporting
plate that can oscillate over a specified angle around a
common axis and move forward and backward between the
delivery position and the respective drying position when
the supporting plate oscillates, and wherein a third
spin-dry mechanism is disposed between the first and second

" spin-dry mechanisms so that it can move forward and backward
between the @elivery position and its drying position.

Preferably, the washing apparatus accofding to this
invention can simultaneously process numerous workpieces.

According'to another specific aspect of this invention,
the first, second, énd third handlers are mounted at fixed

intervals on a slider that moves forward and backward along



mechani sm washes t he wor kpi eces. In the washi ng apparatus according to
this invention, which has the above configuration, since the nunerous
spin-dry mechani snms alternatively nove forward and backward between the
wor kpi ece delivery position and the respective drying position, each

spi n-dry mechani sm has a short noving stance, can efficiently nove over
this short di at aneeairnrailskbhetretinnma sindleegtirpgs offl the sidldersgEdevsor
installation 5 and novenent, conpared

to the C0nvenhhﬁaéheﬁehBQinEcesrQbabbngu Ql&ﬁ'Er@hytﬁECh®@d$H§fgé&ﬂﬁﬁlon
the index table wth a | arge di aneter 3 al ong the verti cal

ci r cunf er ence, JFULLNELIRLG, 390010V 0g mmﬁcasn% nd Q94i 168 AY.

i f the nunber of Spi n- e S8 S snﬁ t'he noving spee

need not be increased, and r un- out i kely to occur if
mechani smis ﬁEQ@d%HGr PR dBEn Sec&r’ﬁ"n&o Heaéﬁrytl?’gnse& OB 1t I‘?‘é‘dtsﬂernlqﬂy

mechani smis not rotated 360 , liquid adhering to its cover does not
fall ont o t Werkphecespite- dey undorgdeds dgom the drying section to the

unloading section synchronously by the first, second, and
third handlers, respectively.
This configuration enables workpieces to be transferred

very efficiently, and also facilitates automatic control.

Brief Description of the Drawings

Figure 1 is a frontal view showing one embodiment of a
washing apparatus according to this invention.

Figure 2 is an enlarged view of the integral part of a
washing section in F;gure 1.

Figure 3 is a frontal view of the integral part of Figure

Figure 4 is an enlarged view of the integral part of the
washing section in Figure 1.

Figure 5 is a partially exploded side view of Figﬁre 4,

Figure 6 is an enlarged frontal view of a drying section
in Figure 1.

Figure 7 is a transverse plan view of Figure 6.

Figures 8A to F describe the operations of the drying

section.



According to one specific aspect of this invention, the drying section has
three spin-dry nmechani sns wherein first and second spin-dry mechanisns are
nounted on a supporting plate that can oscillate over a specified angle
around a conmmon axi s and nove forward d backward between the delivery
position and the respective drying position when the supporting plate
oscillates, and mh@aeéngaishhhndenshirgedr grorthaniiswi sfdas haseld ehretimeen t he
first and second spin-dry mechanisnms so that it can nove forward and
backwar d bet EHS£€F HeLh¥gE¥mPosi tion and its drying position.

Preferably, e washr ng apparapus according to this invention can
sinultaneously process nunerous wor kpi eces. Accordi ng to anot her
specific aspect of this invention, the first, second, and third handl ers
are nounted at fixed intervals on a slider that noves forward and backward
al ong Embodiment 6 a linear rail wherein a single
stroke of the slider allows unwashed workpieces to be supplied fromthe

| oadi ng section Ohe® phefapsbiingmbediment wdshadswinkpnédes tie kkescribed
transferred

in detail with reference to the drawings.

In the workpiece washing apparatus shown in Figure 1, 1
is a body; 2 is a washing section formed inside the body 1
for washing disc-1like workpieces W; 3 is a drying section
formed adjacent to the washing section 2 for drying washed
workpieces W; 4 is a loading section formed on one side of
the body 1 for supplying unwashed workpieces W to the
washing section 2; 5 is an unloading section formed on the
other side of the body 1 for unloading dried workpieces W
from the drying section 3; and 6 is a transfer mechanism for
transferring workpieces W between sections.

The washing section 2 has a disc-like index table 11
that is intermittently rotated by a motor with gears (not
shown) at a fixed angle at a time around a horizontal axis
10. The front surface of the index table is vertically and
horizontally partitioned into four regions 13 by a bulkhead
12, and a holding means 14 for holding workpieces W to be
washed is installed in each region 13, as shown in Figure 2.
These holding means 14 each have two sets of workpiece chuck

means with substantially the same configuration 15, 15,



fromthe washing section to the drying section, and dried workpieces to be
unl baded fromthe drying section to the unloading section synchronously by
the first, second, and third handlers, respectively. Thi s
configuration enabl es workpi eces to be %ransferred very efficiently, and
also facilitates automatic control . Brief Description of the Draw ngs
Figure 1 is ayhicmtate vherisbnvablyodespobedi tenthotkatwoeawbinky igges.at us
according to this invention. Figure 2 is an enlarged view of the

integral partpad @nudRSHeARsSESt has aggéhgyémgv- circu!fh&uéﬁp%oirf’cifhgront al

view of the integral part of Figure Figure 4 is an enl arged view of

the integral rt,of, th shi.ng s i | ' e,;l. Ei gurs s a
partially exﬁ%@%@%r%F%efZiggf%? g?ggﬁé iﬂdéﬂ Eégg%ré}G Pgdaﬁ gﬁ?%igﬁ%
frontal view of a drying section in Fi ure 7 i.s a_transverse

plan view of ¥gekeadms 18ar ffibeyith Fggggdé§€F?H€§i%€d§p§ﬂ$ﬁ§ﬁﬁ}%ﬁ t he

drying supported by the supporting substrate 17 via shafts 19a,
19b, and with their tips extending to the outside of the
index‘table 11.

The first long chuck arm 18a supported by the first shaft
19a has two grooved rollers 20, 20 rotatably attached to its
tip and proximal end, while the second short chuck arm 18b
supported by the secbnd shaft 19b has one grooved roller 20
rotatably attached to its tip. The rollers 20 of the chuck
arms 18a, 18b hold the outer circumference of the workpiece
W at three different points. In this case, the center of the
held workpiece is located outside the outer circumference
of the index table 11.

The roller 20 is formed of hard urethane or some other
synthetic resin.

The pair of chuck arms 18a, 18b can be opened and closed
with one cylinder and one cam mechanism to deliver
workpieces. That is, as seen in Figure 3, an operation arm
24 that is moved by a cylinder 23 forward and backward over
a specified angle behind the index table is fixed to the

first shaft 19a, and a first cam member 25a and a second cam

member 25b are fixed to the first and the second shafts 19a



section. 7 Figure 9 is an enl arged

frontal view of a handler in a transfer mechani sm Enbodi ment One
preferred enbodi nent of this invention is described in detail with
reference to the draw ngs. In the mgrkpiece washi ng apparatus shown in
Figure 1, 1 is a body; 2 is a washing Section formed inside the body 1

for mashlng désd- 19ke veskptbieelyy witkim thei sgppestivg Sﬂbsﬁm@tﬂhh%xuﬂ
to the washing section 2 for drying washed workpieces W 4 is a | oading

section formedamnréDeesi e 0§ ihBEabDEY infeohesEppLyi Bemumembeed 280K kRingces
Wto the washing section 2; 5 is an unloading section formed on the other

side of the bgdc\fa:?t—igéei'@iﬂgdé@&t9{3'1!195'7V\? Jéﬂ'ﬁﬁféh\s/\#hér 8Lt BE19Y BG

section 3; and 6 Is a trans anlsn1 or transferring workpi eces W

betveen sectigigaces ;JNEMPELLTG SECHAS SBcHRE Ball AEabhkC ERICY bl 11

cylinder 23 is contracted to rotate the first shaft 19a
clockwise from the position shown in the figure, the first
~cam member 25a is rotated to cause the cam roller 26 to
press the cam-receiving section 27 of the second cam member
25b in order to rotate the second cam member 25b and the
second shaft 19b counterclockwise, thereby opening the pair
of chuck arms 18a, 18b to enable the workpiece W held by the
roller 20 to be unloaded and supplied.

A coil spring 28 extends between the cam members 25a and
25b. When a first handler 31 (see Figure 1) of the transfer
mechanism feeds workpieces W among the rollers 20 and the
cylinder 23 returns, the force of the coil spring 28 causes
the cam members 25a, 25b and the shafts 19a, 19b to return
to the workpiece holding position shown in the figure,
thereby closing the pair of chuck arms 18a, 18b and holding
the outer circumference of the workpiece W among the three
rollers 20.

In the figure, 29a and 29b are stoppers for defining the
positions of the cam mgmbers 25a, 25b while workpieces are
being held, and their positions can be adjusted depending

the diameter of the workpiece being held.



that is intermttently rotated by a notor with gears (not shown) at a
fixéd angle at a tinme around a horizontal axis 10. The front surface of
the index table is vertically and horizontally partitioned into four
regions 13 by a bul khead 12, and a hol di ng neans 14 for hol di ng workpi eces
Wto be washed is installed in each ré&>on 13, as shown in Figure 2

These hol di ng meAasshdwrath Fagerewd, sat soskpheeRpiieda vervcpositdesn WA it
substantially the same configuration 15, 15,

8 which are hgrigantnkl yréhspeseflethafisnket BelMWwekpi oekpieths Ghuek gamns
15 has a generally circular supporting substrate 17 fixed to the index

table 11, and,giaghy xg%a?%hfﬁlf a' E8rBoyalfbnll bBSERELN DEOKTRNIRAIY

rotatably supporte e supporting substrate 17 via shafts 19a, b,
and with their_tips extending tg.the putside, of the index table 11.

The Tirst | ondeehbBe ArRPenasE, dnoPaehen, “PREPIPPEE s Rarecordn Rat it
grooved rollers 20, 20_rotatably attached to its _tip and proximal end,
whi l e the secBPBisheRt 2€nudRdapntfpd washing position 2D are

sequentially set counterclockwise around the index table 11
from the top of the table. When the index table 11
intermittently rotates counterclockwise 90 at a time, the
workpiece holding means 14 in each region 13 sequentially
moves between positions 2A to 2D.

The washing mechanism 35 installed at each of the washing

positions 2B to 2D has substantially the same

configuration, so the washing mechanism 35 installed at the
second washing poéition ZC located at the bottom is
described because it is typical.

The washing mechanism 35 has two sets of brushing means
36 with substantially the same configuration to wash two
workpieces W held by the holding means 14, as shown in
Figures 4 and 5. The brushing means 36 have a pair of disk-
like face brushes 37a, 37b that grip both front and rear
sides of the workpiece W at a position offset from the
center toward the outside, one cylindrical outer
circumference brush 38 for washing the outer circumference
of the workpiece W, and one cylindfical inner circumference

brush 39 for washing the inner circumference of the



supported by the second shaft 19b has one grooved roller 20 rotatably
attached to its tip. The rollers 20 of the chuck arns 18a, 18b hold the
outer circunference of the workpiece Wat three different points. In this
case, the center of the held workpiece is | ocat ed outside the outer
circunference of the index table 11. 11 The roller 20 is formed of hard
uret hane or somkpides Wsyhhdsei bruskes. are fdtmedadf af mgherkad;nsutBaps
18b can be opened and closed w th one cylinder and one cam nechanismto

deliver workpiggeshe{I@LlréSinagosReAg | Bodé‘jr gumaé, d88s 0R8t alikAAgal Fhe24
that is noved by a cylinder 23 forward an ackward over a specified angle

behi nd the i S fixed to the first shaft 19a, and a first cam
menber 25a a%efg{é%%%% tam nenber 25b are fixed to the first and the

second shafts 19 . 9 and 19b
respectively,\MeﬁﬁrP?hE QfphRrei Ppushest 3 4ge 370 %Fecﬁﬂg?BFPéV 36 taghed

installed in the first cam nenber 25a, and a camreceiving section 27 with
whi ch t he cario rokders 39a, 39b supported by the body 1 so that the

interval between the holders and the body can be adjusted.
When Qorkpieces W are transferred to the washing position,
the holders 39a, 39b move to cause the face brushes to
contact with both sides of the workpiece, and the brushes
rotate in the same direction to wash the workpieces while a
washing liquid such as detergent, water, or pure water is
supplied by washing liquid supply means (not shown). During
indexing, the brushes mdve to leave the Workpieces.

The inner and outer circumference brushes 39 and 38 have
their axes disposed in parallel to the axes of the
workpieces, and are supported by the body 1 so that they can
move axially. When workpieces are transferred to the
washing position, the brushes move forward to contact with
the inner and outer circumferences of the workpiece, then
move forward and backward in the axial direction to wash the
workpieces. During indexing, the brushes move backward to
leave the workpieces.

The pair of face brushes 37a, 37b and the inner and outer
circumferencg brushes 39 and 38 are driven and rotated by a

common motor (not shown) disposed behind the washing section



contacts is available in the second cam nenber 25b. When the cylinder 23
is contracted to rotate the first shaft 19a clockwi se fromthe position
shown in the figure, the first camnenber 25a is rotated to cause the cam
roller 26 to press the camreceiving sggtion 27 of the second cam nenber
25b i-n order to rotate the second cam nmenber 25b and the second shaft 19b
count ercl ockwise, thereby opening the pair of chuck arns 18a, 18b to
enabl e the workpiece Wheld by the roller 20 to be unl oaded and suppli ed.

A coil spring 28pgxiapdaabaliween thRewbakpABREREI § 2821800 thddho tWiSIHR d# I St
handl er 31 (see Figure 1) of the transfer mechanismfeeds workpi eces W

anong the rol S %% and. the Iing %g retur he force.of the coi
spring 28 cauégé £ & ggﬁ%ﬁgﬁbéﬁg’Z Z? [t ?ﬁ% %ﬁgFt_rfﬁgfslﬁqu?Ct
return to the,morkgiece hol di ng position shown_in the figure, thereby
closing the pYtFRoFPEnWPKXRARSC184 218BSIhdCROFYPHET tRe thet utside.
circunference of the workpiece Wanong the three rollers 20. In the
figure, 29a and 2BB wRshdéngppechandsmdébi alag hhe aposveirodd dio tHmevearh
nmenbers 25a, 25b while workpieces are being held, and their positions can
be adjusted depehdhgglitheddifaset epl1athihg. Whkpteoerbaiingshedcdmed of
transparent synthetic resin so as to cover the required
parts of the holding means 14 and the brush means 36, and is
supported by the body 1 so as to freely contact with and
leave the index table 11. During washing, the cover
approaches the index table 11 to cover the washed parts,
whereas during indexing, it leaves the index table 11 so as
not to collide with the bulkhead 12 or the holding means
14,

The cover 41 has at the appropriate position a nozzle for
jetfing a washing liquid on workpieces W.

In the washing section 2 of the above configuration, when
the holding means 14 on the index table 11 receives at the
workpiece delivery position unwashed workpieces W from the
first handler 31 of the transfer mechanism 6, the index
table 11 intermittently rbtétes 90 at a time to
sequentially feed workpieces to the Ffirst washing position
2B, the second washing position 2C, and the third washing

position 2D, where the workpieces are washed in, for

example, detergent, water, and pure water, respectively. The



10 . As shown in Figure 1, a workpiece delivery position 2A at which the
transfer mechani sm 6 delivers workpi eces Wto each holding neans 14, a
first washing position 2B at which a washi ng mechani sm 35 washes

wor kpi eces, a second washing position f , and a third washing position 2D
are sequentially set counterclockw se around the index table 11 fromthe
top of the takpWeds tigeh nfexutabte dde wotlepiédd edél yveoyapesition
counterclockwi se 90 at a tine, the workpiece holding neans 14 in each

region 13 seqyentj |£1¥'s@d§§%?§%)“’teﬁlge€\g§6ﬁ@rﬁagﬁé9_g@-of thlhgﬁﬁﬂgggeg

mechani sm 35 installed at” eac I ng positions 2B to

b tally t fi fi .th hi hani, 35
Tnstal | ed at TR COEdhdWLEHIRGEPOST LT BR- ST GRETBACAT EHECbOPt BAPRS

descri bed because it is typical. The washi ng mechani sm 35 has two sets
of brushi ng MéanPLEer ihe waphednweakPiece Rave kesRigdiasfed.t BORE&sh two
wor kpi eces Wheld by the hol ding neans 14, as shown in

unwashed workpieces are supplied to the holding means 14 by

the first handler 31. The above process is then repeated.

The drying section 3 where workpieces W transferred from
the washing section 2 are dried has three spin-dry
mechanisms 45A, 45B, and 45C for rotating the workpieces at
high speed during drying. The spin-dry mechanism includes
two sets of chuck means 46, 46 for chucking the inner
circumference of the center hole of the workpiece and a
cover 47 that surrounds the workpiece W to prevent water
from splashing from the workpiece W, as shown in Figures 6
and 7.

The chuck means 46 has three fingers 49 retained by a
holder 48 to enable radial adjustment and a spindle 50 for
rotating the holder 48. The fingers 49 are gathered
together, inserfed into the center hole of the workpiece,
and moved outward to chuck the inner circumference of the
workpiece W using a roller 49a at the tip of each finger.
The roller 49a is attached to the finger 49 so that it
cannot be rétated.

The spin-dry mechanisms 45A, 45B, and 45C each have a

single motor 51 that drives and rotates the spindles 50, 50



Figures 4 and 5. The brushing neans 36 have a pair of disk- [|ike face
brushes 37a, 37b that grip both front and rear sides of the workpi ece W at
a position offset fromthe center toward the outside, one cylindrical

outer circunference brush 38 for washing the outer circunference of the
wor kpi ece W and_one cylindrical inner circunference brush 39 for washing
the inner ci PEuFhEr &k ssits (R chuck meangA4éyi &% W These brushes are
formed of a material, such as a synthetic-resin foam ng body, that does
not damage the Ther Kbirde ad secofte gmin-dfy mechamissted5¥,a,45 B e
rotatably attached to holders 39a, 39b supported by the body 1 so that the
i nterval ~ bet weeposla hal dyipoand e hobh<an e adi useed atatian aikpieces

Ware transferred to the washing position, the holders 39a, 39b nove to

cause the faccﬁeb;i'ié,'l?% Es%ct%_% act wd Qﬁptﬁﬁgﬁ% Ofg icts %l}"g}gﬂ

t he brushes Trotat e sane direction to the workpl eces

i i [ water, or pure water is
washing |1 qu'a?o%lécrfaaq: %erl Q:rh er};[i’rcumfeer’ence etween %he respective

drying position and the workpiece délivery position 3A set
in thé upper middle part of the drying section 3. The third
spin-dry mechanism 45c¢ is disposed between the first and the
second spin-dry mechanisms 45A and 45B, and can vertically
move forward and backward in a line between its drying
position and the workpiece delivery position 3A.

The points described above are explained in more detail.
First and second shafts 53 and 54 that are simultaneously
rotated by a drive source (not shown) in both directions at
a specified angle are coaxially installed in the middle of
the drying section 3, and first and second supporting plates
55, 56 are fixed to the shafts. The first spin-dry mechanism
457 i; mounted on the first subporting plate 55 fixed to the
first shaft 53 of with a small diameter and extending to the
left in the figure, and the second spin-dry mechanism 45B is
mounted on the second supporting plate 56 fixed to the
second shaft 54 with a large diameter and extending to the
right in the figure. When the first shaft 53 rotates
clockwise about 90 , the first spin-dry ﬁechanism 45A moves

to the workpiece delivery position 3A along a circular arc,



supplied by washing liquid supply neans (not shown). During indexing, the
brushes nove to | eave t he workpi eces. The inner and outer circunference
brushes 39 and 38 have their axes disposed in parallel to the axes of the
wor kpi eces, and are supported by the bady 1 so that they can nove axially.

VWhen wor kpi eces_are transferred_to the shjin ositipn he, br ushe ve
forward to c@dashen thhe ($RCPRA SR tE?tﬁg?guﬁ?%?gﬁ58£°8¥wfﬁ§ aBod®

wor kpi ece, then nove forward and backward in the axial direction to wash
the workpi edds., Mré repconi@xspim-dhe heckarismodeBpmekaar §ot the| eave t he
wor kpi eces. The pair of face brushes 37a, 37b and the inner and outer

ci rcunf er encegyiysitase e Ave 3P poEitioNeBaantongt at edrbylar apauon notor
(not shown) disposed behind the washing section

12 2. Durf ng PR3N 09040 106 KDLEE S5 VEROLK OfteblE B} AlE0RoR thbhe face

brushes 37a, 37b becaus e’ face brushes contact wth fhe workpiece at a

osition closer, to the outside. . . .
P spin-dry mechanisms 45A and 45B are vertically aligned in

the drying position, but they are horizontally aligned in
Ehe workpiece delivery position 3A, allowing workpieces W
to be delivered smoothly.

On the other hand, the third spin-dry mechanism 45C is
mounted on the third supporting plate 57 that is attached to
the upper end of an elevating arm 58, which can be elevated
and lowered by a cylinder, and is moved in a line between
its drying position and the workpiece delivery position 3A
when the elevating arm 58 is raiged and lowered.

In the drying section 3 of the above configuration,.the
spin-dry mechanisms 45A, 45B and 45C alternatively move ta
the workpiece delivery position 3A at a specified cycle to
receive washed workpieces W £rom the second handler 32 of
the transfer mechanism 6, and return to the respective
drying positions to_execute spin drying.

In the state shown in Figure 84, when the drying of
workpieces W held by the first spin-dry mechanism 45A is
completed, the first spin~dry mechanism 45A moves to the
wofkpiece delivery position 3A to deliver dried workpieces

to the third handler 33 of the transfer mechanism 6 and



The washi ng nmechani sm 35 al so has a cover 41 to prevent washing |iquid
from splashing. The cover 41 is forned of transparent synthetic resin so
as to cover the required parts of the holding neans 14 and the brush neans
36, and is supported by the body 1 sol# to freely contact with and |eave
the index table 11. During washing, the cover approaches the index table
11 to cover th@c%gﬁdepagsé, wogkeiegssdErpmg thedSeiced handd@fe$%/h@S ndex
table 11 so as not to collide with the bul khead 12 or the hol di ng neans
14. The cehewndinhBs$gaket BB, agheapreduensotiot ithe a@nydng edsdrtigretta ng
a washing liquid on workpi eces W In the washing section 2 of the above

confi gurati ongx¥hEPe gﬁgnhgkghﬂg,nggnghg@noqnt@gghggp@cyable 11 receives at

the workpiece delivery position unwashed workpi éces Wfromthe first

handl er 31 of the transfer hani sm 6, _t he i.ndex bl.e 11 interrmt |y
otates 90 at o NPRE:(BECEEGEEN, PRLDY BRANRA R PO RIS hae FRatSEl ny
position 2B, the second washing position 2C, and the third washing, _ .
position 2D, neiBLiAE RBPKBLdCHs &FcShgWRed™ Flouges Pai & ddrergemd
water, and pure water, respectively. The

spin-dry mechanism 45C performs a similar operation, as

shown in Figures 8F to A. In this manner, the three
spin~-dry mechanisms 45A, 45B and 45C sequentially repeat the
above process.

The operation cycle of each spin dry mechanism is
synchronous with the intermittent rotation cycle of the
index table 11 in the washing section 2.

The order of the operation of the spin-dry mechanisms.
45A, 45B and 45C is not limited to the above order.

A nozzle is installed in the drying section 3 to supply
rinsing liquid to the front and rear surfaces of the
workpiece W held by the spin-dry mechanismé 45A, 45B, and
45C so that the workpiece can be dried and rinsed at the
same time.

As described above, in the configuration in which
numerous spin-dry mechanisms are alternatively moved between
the workpiece delivery position and the respective drying
position, each spin-dry mechanism has a short moving
distance and can efficiently move over this short distance

in a short time, compared to the conventional method, in



13 _workpieces then return to the workpi ece delivery position 2A At this
position, the second handler 32 of the transfer mechani sm 6 unloads the
wor kpi eces fromthe hol ding neans 14. After the washed workpi eces have
been unl oaded, nore unwashed morkpiecef7are supplied to the hol di ng neans
14 by the first handler 31. The above process is then repeated. The

dryi ng secti GfhitWeie SWikPd g afedMdr t6lhd caf&datrOyel NEnWRERI REgegCt i On 2
are dried has three spin-dry nechanisns 45A, 45B, and 45C for rotating the

vor Il eces aty oy 21 8PS AU 668 Yo TR SPLPE AL ERDBORPILLREL LS

two sets of chu neans he T nnér~ cCircunterence of the
center hole of the workpiece and a_, cover,k 47 that surrounds the morkBiece w
to prevent watErtRGTRESHI BT ngPRF AT REL R r kKpFREESSY OBLY sRofRath BP§GFes
6 and 7. The chuck neans 46 has three fingers 49 retained by a holder
48 to enabl e fawiigs tal latentand onevepenil eI B0additieon: asinget hBenhol der
48. The fingers 49 are gathered

mechanism need not be moved over a long distance at high

speed, run-out is prevented even iﬁ workpieces are rotated
at high speed dufing transfer. Furthermore, since the
spin-dry mechanism is not rotated 360° along the vertical
circumference, liquid adhering to its cover is prevented
from falling onto other spin-dry mechanisms.

The transfer mechanism 6 fof transferring workpieces W
has one linear rgil 60 extending between the washing section
2 and the.drying section 3 in the upper part of the body 1;
one slider 61 that moves forward and backward along the
linear rail 60 over a specified distance; a'bar member 62
attached to the slider 61 that permits it to be axially
displaced; and first, second, and third handlers 31, 32, and
33, which are attached to both ends and the middle of the
bar member 62 as described above.

The first handler 31 attached to the left end of the bar
member 62 supplies unwashed workpieces to the washing
section 2 from the loading section 4, and two sets of chuck
means 66, 66 for chucking the inner circumference of the
workpiece using numerous fingers are horizontally mounted on

a supporting member 65 fixed to the bar member 62. The chuck



together, inserted into the center hole of the workpiece, and noved
outward to chuck the inner circunference of the workpiece Wusing a roller
49a at the tip of each finger. The roller 49a is attached to the finger 49

so that it cannot be rotated. The spin-dry nmechani sns 45A, 45B, and
45C each have a single notor 51 that diBves and rotates the spindles 50,
>0 o 4D 18 & edHmSdIEsd reRNBwd6,
46. The 58S Sfr sﬁe%o%r(’fl%]ﬁi%r}%arsyhénéc alﬁl%ﬁslns 45A, 45B are disposed at

opposite positions close to the |ateral ends_ of he_ dr i ct , and
can oscil | at &Fa¥swfrtr Sl %‘&ck%rhoa%’rrb?lgs%‘“a’fltorbfi't h%né({:itrrg%n?s]glrééén{égs et ween
the respective drying position and the workpiece delivery position 3A.§et
in the upper miviH ealang Ofet hineayi paikel? i oh TranHee nihe WRPFRIGESS t°
mechani sm 45c i s di sposed between the first and the second spin-dry .
mechani snms 454 &Nneb45Ri e @@ dd6RIveey t pead t yon Nt eo f crvarwa sinin®askebtani 4. a

line between its drying position and the workpi ece delivery position 3A
where the workpieces are supplied to the two chuck means 15,
15 of the holding means 14, standing by therein.

The second handler 32 attached to the middle of the bar
member 62 transfers washed workpieces from the washing
section 2 to the drying section 3, and two sets of chﬁck
means 70, 70 for chucking the outer circumference of the
workpieces W using numerous Qrooved rollers 72 are
horizontally mounted on a supporting member 69 fixed to the
bar member 62, as shown in Figure 9. The chuck means 70, 70
receive washed workpieces W from the two chuck means 15, 15
of the holding means 14, which have been standing by at the
workpiece delivery position 2A of the washing section 2, and
the slider 61 moves along the linear rail 60 to transfer
workpieces to the workéiece delivery position 3A of the
drying section 3, where the workpieces are supplied to the
two chuck means 46, 46 of one of the spin-dry mechanisms
45A, 45B or 45C standing by therein.

The chuck means 70 has_a pair of arms 71la, 71b and the
intervals between the arms can be adjusted. Two grooved
rollers 72, 72 are attached to the arm 7la, while one

grooved roller 72 is attached to the arm 71b. These three



The_poi nts descri bed above are explained in nore detail. First and second
shafts 53 and 54 that are sinultaneously rotated by a drive source (not
shown) in both directions at a specified angle are coaxially installed in
the mddle of the drying section 3, an gfirst and second supporting plates
55, 56 are fixed to the shafts. The first spin-dry mechanism 45A is

mount ed on t heoflilest shmodk tihey quitatre G5 dundiedenset lof  Yhe storkpfeces I of
with a small dianmeter and extending to the left in the figure, and the

second spi n- diyoheehar HeS atfidHead 1@ e AR il Pty Tlmt e 56
fixed to the second shaft 54 with a |arge dianeter and extending to the

right in the figyte. Wien .the first. shaft r,Qt at hggk

the first spin- d:i?/‘en&?ﬁé%lsoﬁ% f&A“ﬁnlol\Fglsac eo%lel%m%r?;ioefce e}l%e\s/(%lgpg%gsrﬁgl%orn
3A along a circular arc, . . L 15 and, when_the
second shaft 32 CoPskss RQUMBTRIGIG e HfdiRrerdo framhdhae RARESRH- Gy

nmechani sm 45B noves to the workpiece delivery position 3A along a circul ar
arc. In t hhe wasdingwsesdtiomni2 dluskhimaihadgolder g0 tafe the

holding means 14 chucks the workpiece, thereby preventing
the rollers from competing for the position when workpieces
W are delivered.

The third handler 33 attached to the right end of the bar
member 62 moves dried workpieces from the drying section 3
-to the unloading section 5, and two sets of chuck means 75,
75 for chucking the outer circumference of theworkpiece W
using numerous of grooved rollers are horizontally mounted
on a supporting member 74 fixed to the bar member 62, as
shown in Figure 6. The chuck means 75, 75 receive dried
workpieces W from the chuck means 46, 46 of one of the
spin-dry mechanisms 45A, 45B, or 45C standing by at the
workpiece delivery position 3A of the drying section 3, and
the slider 61 moves along the linear rail 60 to transfer the
workpieces to the fourth handler 80 in the unloading section
5, where the workpieces are supplied to two chuck means 81,
81 of the fourth handler 80.

The chuck means 81 have substantially the same
configuration as the chuck means 70 of the second handler 32

which uses numerous fingers to chuck the inner circumference



spi n-dry mechani sms 45A and 45B are vertically aligned in the drying
position, but they are horizontally aligned in the workpiece delivery
position 3A, allow ng workpieces W to be delivered snoothly. On the
ot her hand, the third spin-dry nechanisgb450 is mounted on the third
supporting plate 57 that is attached to™ the upper end of an elevating arm
58, whi ch canfbéhel eoakedecend | owered by a cylinder, and is noved in a
line between its drying position and the workpi ece delivery position 3A

when the el evat UBBnakBrad viihd aifieGANh 18 8fl. the fduitle KHydT@r SEEtion
3 of the above configuration, the spin-dry nmechani sns 45A, 45B and 45C

al ternativel . %h r kpi del,i very, pqositi ﬁﬁﬁg. . ci I ed
cycle to reé%%ég&ggﬁé %E\r%%;%cd:as% 1& r%enrf t%te S}Z%%in%éga elrta)s%P%f rgt he
transfer nmechani sm6, and return to the respective drying positions to
execut e spi ntdAyEng2 Placeq fdfe theynlGaiig Fas5igt® BA when the drying
of workpieces Wheld by the first spin-dry nechanism45A is conpleted,
the first spin-&hy supkdy of 48warhas warkmiecemrikypor cthelel 9ading posi ti on
3A to deliver dried workpieces to the third handler 33 of the transfer
mechani sm 6 ggdtion 4 to the washing section 2, the transfer of washed
workpieces from the washing section 2 to the drying section
3, and the movement of dried workpieces from the drying
section 3 to the loading section 4 are simultaneously
carried out within a single process of the slider 61 by the
first, second, and third handlers 31, 32, and 33,
respectively.

Thus, the distance between the loading section 4 and the
workpiece delivery position 2A of the washing section 2, the
distance between the workpiece delivery position 2A of the
washing section 2 and the workpiece delivery position 3A of
the drying section 3, and the distance between the workpiece
delivery position 3A of the drying section 3 and the loading
section 4 are equal to the interval at which the three
handlers 31, 32, and 33 are disposed, and to the distance
over which the slider 61 moves;

Although the washing mechanism 35 is disposed at three
positions of the washings section 2 so that it can deal with

three different washing liquids, it may be disposed at one

or two positions depending on the washing conditions. In



16 receives washed workpi eces fromthe second handler 32, as shown in
Figure 8B, then returns to the drying position to execute spin drying, as
shown in Figure 8C Next, after the second spin-dry nmechani sm has
perforned a simlar operation as showiin Figures 8D to E, the third
spin-dry mechani sm 45C perforns a S|n1IaGdE£erat|on sho ures

8F to A In eRddtimerthe punfeof %B‘r’]‘énhg%c

sequentially repeat the above process. The operatlon cycle of each
spi n dry necHadiesmtiables\iric hironmmits Mintitadhaa riarmi tardtthet Be8h cycl e of
the index table 11 in the washing section 2. The order of the
operation of gfigasRl RrFdBhdBEHIE S8y O AartbR itk dS5(hts tihtebi pegednso

t he above order. A nozzle is-installed in the drying section 3 to

supply rinsi q Qt UL T, faces, Of Lhernhuepkpi ece W
hel d by the é”g%# & lglglgt%ar#bglrés tAm 458“%\%1%%5C soathat t he wor kpi ece

can be dried and rlnsed at the
regions.

Likewise, in the above embodiment, three spin-dry
mechanisms are installed in the Arying section 3, but the
number of spin-dry mechanisms may be two depending on
conditions.

Furthermore, although the above embodiment has two sets
of workpiece chuck means each in the first, second, and
third handlers 31, 32, and 33, in the holding means 14, and
in the spin-dry mechanisms 45A, 45B, and 45C, and brushing
means 36 provided in the washing ﬁechanism 35 to enable two
workpieces to be simultaneously processed, the number of the
workpiece chuck means and brushing means may be reduced or
increased to enable one or threé or more workpieces to be
processed at a time.

" In addition, in the above embodiment, the second handler
32 chucks the outer circumference of washed workpieces W and
transfers them to the drying section 3, where the spin-dry
mechanisms 45A, 45B, and 45C chuck their_inner circumference
and spin dry them. In the alternétive, tﬁe second handler 32
may chuck the inner circumferences of the workpieces W and

transfer them to the drying section 3, where the spin-dry



same tine. As descri bed above, in the configuration in which nunerous
spi n-dry nechani sns are alternatively noved between the workpiece delivery
position and the respective drying position, each spin-dry nechani sm has a
short noving distance and can efficiently nove over this short distance

in a short time, conpared to the convenRonal nethod, in

ooy SRR RN e Qhdite ifKex ciAblpr@ndhce

rot at ed SGO[EFF t'he vertlcéﬁ circunterence. Furthernore, this

configuration requires o a small, spa for, installation
I n addi tion, a@ﬂn(‘?@linhéryr’ré%&?&h aﬁﬁi eiRa i %C?rg@%%g)dfance at

hi gh speed, run-out is prevented even if workpieces are rotated at high
speed duri ngmayachiwek ther timremwrd rainfaranees Qi ke WWW%%Wsa%%t
rotated 360[err] along the vertical circunference, liquid adhering to its

cover is preveaieterd rodn ald ivMge ey hasctSpm-3ir wheod athes nspin-drfhe

transfer nmechanism 6 for transferring workpi eces W
mechanisms 45A, 45B, and 45C can chuck their outer
circumferences and spin dry them. This prevents droplets
from the fingers or the rollers from splashing outwardly
along the workpieces, leaving spiral stains on their
surfaces, which is likely to occur when the spin-dry
mechanisms chuck the inner circumferences of the workpieces.

In this case, in the workpiece chuck means of the
spin-dry mechanisms 45A; 45B, and 45C, the numerous rollers
for chucking the outer circumferences of the workpieces are
connected to the respective driving sources so that they can
be driven and rotated at high speed.

As described above, .since this invention moves the
numerous spin-dry mechanisms of the drying section forward
and backward between the workpiece delivery position and the
respective drying position, each spin-dry mechanism has a
short moving distance, can efficiently move over this short
distance in a short time, and requires only a small space
for installation and movement, compared to the conventional
method, in which the spin~dry mechanisms are mounted on the
index table and rotated 360 ° along the vertical

circumference. Thus, since the mechanism need not be moved



has_.one linear rail 60 extending between the washing section 2 and the
drying section 3 in the upper part of the body 1; one slider 61 that nobves
forward and backward along the I|inear rail 60 over a specified distance; a
bar .nmenber 62 attached to the slider 61 that permts it to be axially

di spl aced; and first, second, and third2Bandlers 31, 32, and 33, which are

attached to hofdy endso@ndyideantdde 0fgh Nped®r Fbedt 62s agndereliybed
above. The first handler 31 attached to the |left end of the bar nenber

62 supplies unwashed rkpi e . i sectil 2 oadi ng
section 4, anttTWo ]s%\t,gq%fw%ﬁﬁuéké&n%}ﬁ%%%%q o%gcl%ﬂﬁ%}i %%é‘?ﬁ]e&?%%ér
circunference of the workpiece using nunerous fingers are horizontally
nount ed on PeLporEIRIERERDLr B FHSER IR thid FehPEF g2 toThBEC RR¥RT
18 neans 66, 66 chuck unwashed wor kpi eces Waccomobdated on two trays 67,
67 in the | oauf nthsespimrddy mechamiss|isigpréiented ebranofigllhngl pnsar rail
60 to transfer the workpieces to '

other spin-dry mechanisms.



t he wor kpi ece delivery position 2A of the washing section 2, where the
workpi eces are supplied to the two chuck neans 15, 15 of the hol di ng neans
14, standi ng by therein. The second handl er 32 attached to the mddle
of the bar nenber 62 transfers washed rkpi eces fromthe washing section
2 to the drying section 3, and two sets” of chuck neans 70, 70 for chucking
t he outer ci Mha¥ disesd@igred Hé: wor kpi eces W usi ng numerous grooved rol lers
72 are horizontally nmounted on a supporting nenber 69 fixed to the bar
menber 62, as shown in Figure 9. The chuck neans 70, 70 receive washed
wor kpi eces Wfromthe two chuck nmeans 15, 15 of the hol ding neans 14,

whi ch have been jst anding. hyi 1@l Jd18p MK RIAGE fifld S Ya eS| E609: 204 0F bhe
washi ng section 2, an the slider 61 noves along the linear rail 60 to

transfer workpieces to the workpiece.deliver [t he i
section 3, \A/r?er”"@s?‘rfél%\&q% Jeod'és%g; & assﬁlpléﬁ éicef‘ %/coﬂtQﬁéeé "%\roﬁéh%%ié he%ng£%%]?§46
of one of the spin-dry nmechani sns 45A, 45B or 45C standing b tEerei .
The chuck ne&eSti®m Eaqﬁﬁ#ngﬁw%ﬁhﬁﬁ“ﬂﬁfkﬂﬁﬁF%ﬂﬁjqrﬁpaqﬁg%r%%F 198t WREn
the arnms can be adjusted. Two grooved rollers 72, 72 are attached to the
arm 7la, whi lsaporieing comeshrenl [verrkigi e satitacwid twashinarsegtbonThese
t hree :

unloading section for unlocading dried workpieces from said

drying section; and a transfer mechanism for transferring
workpieces among said sections, in which workpieces to be
processed are continuocusly fed from said loading section so
that they can be sequentially washed and dried, then
unloaded to said unlcading section, wherein:

said drying section has numerous spin-dry mechanisms for
drying workpieces at individual drying positions by rotating
them at high speed, the mechanisms individually and
seguentially moving forward and backward between the
respective drying positions and delivery positions at which
the workpieces are delivered to said transfer mechanism.

2. A disc-like workpiece washing apparatus consisting of
a washing section for washing disc-like workpieces; a drying
section for drying washed workpieces; a first handler for
supplying uhwashed workpieces from said loading section to
said washing section; a second handler for transferring
washed workpieces from said washing section to said drying

section; and a third handler for unloading dried workpieées

* ¢ L M $ *




19 rollers chuck the outer circunference of the workpiece W Two rollers
may be attached to the supporting nmenber 71b. The position at which the
roller 72 of the second handler 32 chucks the workpiece is different from
the_position of the washing section 2 a5 which the roller 20 of the
hol di ng means_14 chucks the workpiece, thereby preventing the rollers from
conpeting forf¥ol $RidtAERinEeReAbRBi Eeean Whvadirg| gertdon, whereiphird
handl er 33 attached to the right end of the bar nenber 62 noves dried
wor kpi eces fromsdaid drgshingesécbiho has hiwee ool hdingcineans5foand two
sets of chuck neans 75, 75 for chucking the outer circunference of

t hewor kpi ece WY1 AEhd wSLKBE 88s 0And" OVELas 0! 618 Syas K1 A" héBRkak bk FBYNt ed
on a supporting nenber 74 fixed to the bar nenber 62, as shown in Figure

S, TaE Sron TN e RRLECEL R 60 OS85 JULAET LISGCUTH BT

the vorkpiect &5 '8edo POSpabl 3F abdnt Sy % e Al c2ont1y
moving between a delivery position at which the workpiece is
delivéred from saia-first handler to said second handler and
a workpiece washing position at which said washing mechanism
washes the workpieces, and wherein: .

said drying section has numerous spin-dry mechanisms for
drying workpieces at individual drying positions by rotating
them at high speed, said mechanisms individually and
sequentially moving forward and backward between the
respective drying position and the delivery position at
which the workpiece is delivered to said transfer mechanism.
3. A washing apparatﬁs according to Claim 1 or 2 wherein

said drying section includes three spin-dry mechanisms,
wherein first and second spin-dry mechanisms are mounted on
a.supporting plate that can oscillate over a specified angle
around a common axis and move forward and backward between
said delivery position and said drying position when the |
supporting plate oscillates, and wherein a third spin~-dry
mechanism is disposed between said first and second
spin-dry mechanisms so that it can move forward and backward

between the delivery position and its drying position.

I




the slider 61 noves along the linear rail 60 to transfer the workpieces to
the fourth handler 80 in the unloading section 5, where the workpieces are
supplied to two chuck nmeans 81, 81 of the fourth handl er 80. The chuck
nmeans 81 have substantially the same copfiguration as the .chuck neans 70
of the second handler 32 which uses nunerous fingers to chuck the inner
circunference 4, A washing apparatus according 26 Olatime Iwork|2 edmrein
Upon receiving the workpieces W the fourth handler 80 sequentially

accormodat es Lhegn é{apaps%&' eanpmmeaﬁebesl&rﬁafécéasphaﬁ@%u@. the
unl oadi ng section 5. e supply of unwashed workpi eces fromthe | oading

section 4 to the mashlng sectlon 2, the transfer of washed workpieces from
t he washi ng s@%? BAT9°F8 the drylng section 3, and the novenent of dried
wor kpi eces fromthe_ drying section 3 to the_|oading _sectign 4 are
sinul taneously earfi¥ GSB&PQMPPHPﬁa§u§|ﬁ§F€r9+B€e§§ 6t atfe 2s WPgEe 1B 531G he
first, second, and third handlers 31, 32, and 33,

first, second, and third handlers are mounted at fixed

intervals on a single slider that moves forward and backward
along a linear rail, and wherein a single stroke of said
slider allows the unwashed workpieces to be supplied from
the loading section to the washing section, the washed
workpieces to be transferred from the washing section to
the drying section, and the dried workpieces to be mpved
f;om the drying section to the unloading section
synchronously by the first, second, and third handlers,

respectively.

/’/
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respectively. Thus, the distance between the |oading section 4 and the
wor kpi ece delivery position 2A of the washing section 2, the distance

bet ween t he workpi ece delivery position 2A of the washing section 2 and

t he.wor kpi ece delivery position 3A of the drying section 3, and the

di stance between the workpiece deliverydosition 3A of the drying section
3 and the | coaggsgragection 4 are equal to the interval at which the three
handl ers 31, 32, and 33 are disposed, and to the distance over which the
slider 61 noves. Al t hough t he washi ng nechani sm 35 is di sposed at three
positions of the wadRSHHNGAABARATUS FQRDLGG-IdHE FQRKREECES t hr ee

di fferent mashinﬁ Ii%uids, it be %%;posed gt 02% or two positiaons
dependi ng on t he waRe PH& SEABPrgndechgnisms 454, B, and 45C for drying
21 addition, the nunber of hol ding nenbers 14 nounted on the index table
11 is not |inveEHEPigCcesuN, agnd ndia idugdt drydnbapesdtions babiretading them
partitioned into three regions wth a single holding nmeans nounted in each
of these at high speed are disposed in a drying section 3 of a

washing apparatus, and sequentially move forward and
backward between the respective drying position and the
workpiece delivery position 3A at which workpieces are

delivered to a transfer mechanism 6.

Fig. 1



regi ons.

Li kew se,

in the above enbodi nent,

are installed in the drying section 3, but the

mechani snms nay be two dependi ng on

t he above enbodi nent has two sets

first,

second, and

condi ti ons.

three spin-dry nmechani sns
nunber of spin-dry
Furt her nore,

al t hough

of wor kpi ece chuck neans each in the

third handlers 31, 32, and 33,

I n the hol di ng nmeans 14,

and in the spin-dry nmechani sns 45A, 45B, and 45C, and brushing neans 36
provided in the washi ng mechani sm 35 tq nable two workpieces to be
si mul t aneously processed, the nunber of the workpiece.chuck neans and
brushi ng neans nmay be reduced or increased to enable one or three or
wor kpi eces to be processed at a tine. In addition, in the above

enbodi nent, the second handler 32 chucks the outer circunference of washed
wor kpi eces Wand transfers them i

nor e.

—glryi ng section 3, where the
spin-dry nechani sns 45A, 45B, odr cpdck _their inner circunferénce and
spin dry them In the alternativej 4#¢|sEcpdd handler 32 nm :Eﬁhmk\the
i nner circunferences of the warkp W a transfer then1tg;jhe\ering
section 3, mheren?%e\gpin-drfo \\
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22 mechani snms 45A, 45B, and 45C chuck their inner circunference and spin
dry them In the alternative, the second handler 32 nmay chuck the inner
circunferences of the workpieces Wand transfer themto the drying section
3, where the spin-dry nechanisns 45A, 45B, and 45C can chuck their outer
circunferences and spin dry them This prevents droplets fromthe fingers
or the rollers fromsplashing outwardly al ong the workpi eces, |eaving
spiral stains on their surfaces, whichyps likely to occur when the
spin-dry rmechani sns chuck the inner circunferences of the workpieces.

In this case, int rgpi ec€ychuck neans of the spin-dry nechani sms 45A,
45B, and 45C, the nune JoAers for chucking the outer circunferences
of- the workpi eces are connected to the res 4{ive driving sources so that
they can be driven and rotatedMt high spged. W-As described above,
since this invention npyes NUITer ous pgmydré/gnkhagisns of 2phe drying
section forward ween the wop kpi eCe deli‘aﬁg position and
t he ' ‘
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respective drying position, each spin-dry nechanismhas a short noving

di stance, can efficiently nove over this short distance in a short tine,
and requires only a small space for installation and novenent, conpared to
t he_conventional nethod, in which the spin-dry nechanisns are nounted on
the index table and rotated 360 along the vertical circunference. Thus,
si nce the nechani sm need not be noved 23
over a long distance at high speed, run3fyt is unlikely to occur if the
wor kpi eces are rotated at high speed while being transferred. Furthernore,
i quid adhering to the cover of the spin-dry nmechanismis prevented from
falling onto other spin-dry nechani sns.

24 What is clained is:

= = - | T =392 (39b)
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1. A disc-like workpi ece washi ng apparatus consisting of a washing section
for washing disc-like workpi eces; a drying section for drying washed

wor kpi eces; a | oading section for supplying unwashed wor kpi eces to said
washi ng section; an unloading section for unloading dried workpieces from
said drying section; and a transfer nmechanismfor transferring workpieces
anong sai d sections, in which workpieces to be processed are continuously
fed fromsaid | oading section so that yhey can be sequentially washed and
dried, then unloaded to said unloading Section, wherein: sai d drying
section has nunerous spin-dry nmechanisns for drying workpieces at

i ndi vidual drying positions by rotating themat high speed, the nechani sns
i ndividually and sequentially noving forward and backward between the
respective drying positions and delivery positions at which the workpieces

are delivered to said transfer mechani sm 2. A disc-like workpiece
washi ng appar at us consisE?ng a shing section for washing disc-Ilike
wor kpi eces; a drying settidn\Jo i ng washed wor kpi eces; a first handl er

for supplying unwashed wor kpi eces fromsaid | oading section to said
washi ng section; a second handler for transferring
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washed wor kpi eces from said washing section to said drying section; and a
t'hifd handl er for unloading dried workpieces '
25 fromsaid drying section to an unl oadi ng section, wherein: sai d
washi ng section has nunerous hol ding neans for hol di ng workpi eces and at

| east one washi ng nmechani smfor washing workpi eces held by the hol di ng
nmeans, said holding neans being capable of sequentially and intermttently
movi ng between a delivery position at whpgh the workpiece is delivered
fromsaid first handler to said second handler and a workpi ece washi ng

position at I dh I d shi ng nechani sm washes tBﬂ wor kpi eces, and
Jsaijd\gr yi Q9

wher ei n: ' sezbﬂon has nuff#r op83spin-dry nechani sms for
dryi ng wor kpi eces at dciza By pesti o%yr—et—a{—lﬁg t hem at hi gh
[

speed, said nmechanis Vi dual Iy and ptjue glly nmovi ng| f orward and
backward between thetr & g-—/plosi tion ‘®¥nd the deljvery position
at which the workpi ece d Ly 2 _sfejb.érechan_i sm 3. A
r RLZ WHerei n -.
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said drying section includes three spin-dry nmechanisns, wherein first and
second spin-dry mechani sns are nounted on a supporting plate that can
oscillate over a specified angle around a conmon axis and nove forward and
backward between said delivery position and said drying position when the
supporting plate oscillates, and wherein a third spin-dry nechanismis
di sposed between said fi-rst and second spin-dry nmechanisns so that it can
move forward and backward between the 8éFivery position and its drying

posi tion. gf 26 = 14~\A ¥\Ng appar at us
according to d i mll@‘ 2 ;Aei n said appar atE; ia@sl @ edf5By
process nunerous rkpi eces. 5. A washing apparat'ds g to A aim
2 wherein said firgt, seco and tﬂVﬂHMhandlersJare Non e Ixed
intervals on a single sWde hat es forward a c ' a
linear rail, ang,whéreinia sin A

unwashed wor kpi €€e3T]
/ﬂ
45A

//,—rég?5?§ sai d
| =

W

45A -7




¥

the_l oadi ng section to the washing section, the washed workpieces to be
trapsferred fromthe washing section to the drying section, and the dried
wor kpi eces to be noved fromthe drying section to the unloading section
synehronously by the first, second, and third handlers, respectively.
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