1 DESCRI PTI ON WASHI NG DEVI CE AND WASHI NG METHOD FOR SUBSTRATE FOR MAGNETI C
RECORDI NG MEDI UM 5 TECHNI CAL FI ELD [0001] The present invention relates to
a washing device for a substrate for a magnetic recording nediumand a
washi ng net hod using the sanme. 10 Priority is clained on Japanese Patent
Appl i cation Publication No. 2006- 319794, filed Novenber 28, 2006, the
content of which is incorporated herein by reference. BACKGROUND ART [ 0002]
15 Conventional ly, an al um num subsipgtEepPqior 9! ass substrate is used as a
substrate for a magnetic recording nediumthat is used in a hard disk
drive. Such a substrate is manufactured through various surface treatnent
steps such as a polishing step on the surface, and after the surface
treatment has been perfornmed, a mashing device is used to renmpve dust and

the |ike that MEASHEWaDENICE AND W METHRDADR SURSIRATE FOF03] As a

washi ng device for a substrate for a nagnetic recording nmedium there is

t he exanpl e shown for exanMVMAGNEHA& RECOBAMMNGENMEDIUNMN t his exanple, a
magneti c disk substrate or the like serves as the work, and after

perform ng surface treatment such as a polishing step on the surface, in
order to renove foreign matter or the like that 25 adheres to the surface of

the work, the works are washed ustf@IﬁIéAﬂ%ﬂLﬁhi | e being 2
[0001]
The present invention relates to a washing device for a substrate for a magnetic
recording medium and a washing method using the same.
10 Priority is claimed on Japanese Patent Application Publication No. 2006-319794,

filed November 28, 2006, the content of which is incorporated herein by reference.

BACKGROUND ART

[0002]

15 Conventionally, an aluminum substrate of a glass substrate is used as a substrate
for a magnetic recording medium that is used in a hard disk drive. Such a substrate is
manufactured through various surface treatment steps such as a polishing step on the
surface, and after the surface treatment has been performed, a washing device is used to
remove dust and the like that has adhered to the surface of the substrate.

20 [0003]

As a washing device for a substrate for a magnetic recording medium, there is
the example shown for example in Patent Document 1. In this example, a magnetic
disk substrate or the like serves as the work, and after performing surface treatment such
as a polishing step on the surface, in order to remove foreign matter or the like that

25  adheres to the surface of the work, the works are washed using a liquid while being



conveyed with a conveyor in a plurality of washing tanks. [0004] Also, as
shown in Patent Docunment 2, there is a device that washes works such as a
substrate for a magnetic recordi ng mediumusing a washing liquid in a
washing tank. 5 In this device, the washing liquid is discharged fromthe
washi ng tank by causing the washing liguid to overflow. [Patent Docunment 1
] Japanese Unexam ned Patent Application, First Publication No. 2001-96245

[Patent Deghoma wilh J eRAResan WiaNaRkAhRigtinidppl 1 cat ion, Fi r st
Publ i cation 0 No. HO6-31253 DI SCLOSURE OF"I NVENTI ON PROBLEMS TO BE SOLVED

BY THE INVENTICN (LﬁgOS] 15 I n recent years, higher recording density of
magneti c recordiﬂ% dia has been sought, and in addition to a high degree
of flatness being requjred,in order to accomodate the reduction of head
f1ying hei ght ovdlso.tasshewe By Paterf Lesumeat.dhere fea deyiessthatveshesordsitk ed
washi ng technol ogy has been sought in order to renove dust or the |ike that
adher es t astarsabstratd fic@ mdgnetie resotbing mediunPsifO063hikpliguidnin a washingdatki ng
device for a substrate for a magnetic recordi ng medium as nentioned above,

wear mar KSnqkis devieé, th@ﬂr_aﬁlﬁﬁ%?llihﬂﬂ i BSEAR AR tHel Wishitg tanis By EMsingaRyeyor that
is provided in the washing tank, particularly the |ocations of the gears

that cou . ti chani smportion that is provided inside and
out si de o%ﬁé@i@éﬁ’gd‘%@@nk in order to rotate the screw conveyor and the
mai n shaft of the screw conv r. 3
antent Document ?ﬁ) apanese Unexamined Patent Application, First Publication
No. 2001-96245

[Patent Document 2] Japanese Unexamined Patent Application, First Publication

10 No. H06-31253

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005]

15 In recent years, higher recording density of magnetic recording media has been
sought, and in addition to a high degree of flatness being required in order to
accommodate the reduction of head flying height over the recording surface of the
substrate, an advanced washing technology has been sought in order to remove dust or
the like that adheres to the surface of the substrate.

20 [(0006]

However, in a washing device for a substrate for a magnetic recording medium
as mentioned above, wear marks occur at the rotation mechanism portion of a screw
conveyor that is provided in the washing tank, particularly the locations of the gears that
couple the rotation mechanism portion that is provided inside and outside of the washing

25  tank in order to rotate the screw conveyor and the main shaft of the screw conveyor.



Al so, in the case of passing the main shaft of the screw conveyor directly
to the outside of the washing tank, wear marks occur at the seal portion or
the bearing portion of the penetration portion that is provided at the tank
wal'l. For that reason, the problemarises of dust that is generated
re-adhering to the substrate. 5 [0007] §Iso, in order to efficiently cause
the dust that has adhered to the substrate for the magnetic recording

medi umto ' : j it ol soni c
oaci 11'at 1 dorBh fiek ol (iR e oA of e b DD e Bp e HudidRT
washi ng tank bl ocks the ultrasonic gscillatian or the like t.hat _.|.s added

' om oat sihae WeTRR AGHer mearoer A seal partin BF i deptatipaPT s of t he
washi ng characteristics of the washing device deteriorating. HOOOS]

Ther ef or e,Pen¢feation@orinn theiis pravidedgit g tans wallwaEer thef reesencile arblemwasdsi ng

met hod of a substrate for a magnetic recording nediumthat is capable of

ef fici ent lof db§t thatripyérmeeatelistadhbrihg tvathe aaisemied t o a substrate for a nmagnetic
recordi ng medi um and has a high washing performance with little dust
generagion in t?éﬂd rsion tank and no re-adhering of dust to the washed
substrate conpared to a conventional washing device for a substrate for a

magneti c recordi nedi NMEANS TO.SOLVE,THE P L 009] Jhe
pr esent invento&&hé%grdéghéﬁflga1¥ﬁ%lsﬁm§ga@ﬁ§hf‘%ﬁﬁﬁ%ﬁgﬁmﬁgb BEUPE of
concerted study directed towards elimnating these di sadvantages. That is,
t he preserthe magResisirperding mapdiyrs te srparatom the yagng saKnig iskoween fapplsubst r at e
for a magnetic recording nediumthat holds a 4

ultrasonic oscillation or the like, but the screw conveyor that is provided in the washing

tank blocks the ultrasonic oscillation or the like that is added from outside the washing
10 tank, and as a result the problem arises of the washing characteristics of the washing
device deteriorating.
[0008]
Therefore, the present invention provides a washing device and a washing
method of a substrate for a magnetic recording medium that is capable of efficiently
15  removing dust that has adhered to a substrate for a magnetic recording medium and has a
high washing performance with little dust generation in the immersion tank and no
re-adhering of dust to the washed substrate compared to a conventional washing device

for a substrate for a magnetic recording medium.

20 MEANS TO SOLVE THE PROBLEMS
[0009]
The present inventors have perfected the present invention as the result of
concerted study directed towards eliminating these disadvantages. That is, the present
invention is as follows.

25 () A washing device of a substrate for a magnetic recording medium that holds a



plurality of substrates for a magnetic recording nediumin an i nmersion tank
and washes the substrates for a magnetic recordi ng nedium by a wet process
using a washing liquid that is contained in the i mersion tank, the washing
device including a plurality of screw conveyors that hold the substrates
for a magnetic recording nediumin the imrersion 5 tank, wherein both ends
of main shafts of the screw conveyors are provided outside of the inmersion

tank and siipRAHt &quystﬁté fbpi AlaRdicTREN AL TR diltAtn &@Hﬁﬁ%rsﬁ%ﬁﬁﬂ( P shes
rotation of thé plurality of sCrew conveyors vvlt the main shafts of these

screw co tr

non- cont aql{gmn%%tlr%g% rﬁﬁén@ﬁc %%&%Aagﬁleng yels |ce gﬁ’c‘l’mg%t %sthﬁ%ghdlﬂd
magnetic recarding m of 10 the pres i nyent i o i ncl.udes

i mer si on %cho%alf}%’rﬂa‘ﬁif EWS?SI%%tg%Wé ’éﬁée‘ftl‘FFalPCéE E‘gﬁrR}W’g@’d’fﬁ ¥ %he
imersion tank and that hold the substrates for a magnetic recording
medi um anwnzeyons g old thectubstraen fohamagactsescadingmediomsn the immesioof and
supports the 15 plurality of screw conveyors, wherein both ends of main

shaf t s 50f thifile wHerGNbEREHEY 6f Baidl sBafé Ofthel ecte@tbilclRrdire PRS/idddameias on t ank,
the main shafts of these screw conveyors penetrate the tank walls of the

t t
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magnetic recordi ng medi um according to (1), further corrprl sing an

osci | | at i mpnrexshispinstraiong @lﬁdmlkdﬁalisrféthqmnsnsmntardwmamconwtmapm S

oscillation fromoutside of the imersion tank to the washing |iquid.
That is, the washing device of a substrate for a magnetic recording medium of

10 the present invention includes:
an immersion tank;
a plurality of screw conveyors that are provided in the immersion tank and that
hold the substrates for a magnetic recording medium; and
a rotation mechanism that causes synchronous rotation of and supports the
15 plurality of screw conveyors, wherein
both ends of main shafts of the screw conveyors are provided outside of the
immersion tank,
the main shafts of these screw conveyors penetrate the tank walls of the
immersion tank in a non-contact manner, and
20 the plurality of substrates for a magnetic recording medium that are held by the
plurality of screw conveyors are washed by a wet process using a washing liquid that is
contained in the immersion tank.
(2) The washing device of a substrate for a magnetic recording medium according
to (1), further comprising an oscillating mechanism outside of the immersion tank that

25  imparts oscillation from outside of the immersion tank to the washing liquid.



5 (3) The washing device of a substrate for a nmagnetic recordi ng nedi um
according to (1) or (2), wherein the screw conveyors are provi ded at
positions that do not block the oscillation inparted from outside of the
imersion tank to the substrates for a magnetic recording medium 5 (4) A
washi ng method of a substrate for a naggetic recordi ng nmedium including a
step of washing a plurality of the substrates for a magnetic recording

medi um by (g, wet Th‘érv% dé%rfcl@%f&gﬁbs\‘.\ﬁt%%i"g étfcerfe%rg?gﬁﬂgﬁ%%%{ﬁﬁf a

magnet i c recordl ng nre m according to any one o

during mashl e su strates for a tic re ordln shlng
e e Bobiey ﬁlﬁsgfeavecwsmrﬁﬁ@rpgﬁwﬁ 4 S ReSHnS Lo A PP R

i mrersi on tank, and the washin uid in the |nner5|on tank is discharged
from penetqsatlliaaw peparier don opts ﬁ@rlam%ﬂ%%ﬁo e sybsirates for pmaghetic ank
wal I's of the inmmersion tank. (5) The washing nethod for a substrate for a
magnet i ¢ rrecdiohigmgediadi um according to claim (4), wherein the washing
liquid in the inmersion tank i s noreover discharged 15 fromthe upper

portion of4yhe iAmRes dgﬁleﬂﬁaﬁ‘&f a@ﬁ%s&@fo%%@gﬂ&lé%k&‘a%gf rﬁédﬁmsﬂkﬁkﬁr?%@ for a

magneti c recor di ng nmedium according to (5), wherein the i ng

I|qU|d|n [si pljied fromt .tom ort on of the

i mrersi on (ff %ﬁﬁ&?@%ﬁ%ﬁﬁo f\l%i a\r]na%nﬁgiﬁe]-mf ngﬁlg B4 Wﬁner
according to the present _invention, since the rotation nechanismthat
causes sy rRIRESHBIEE thsrwashing dsiviceod a substiptecion g eyAgRatlq weording mediuwyt si de  of
the i mmersion tank, and the main shafts of these screw conveyors penetrate
t he tank Zﬁcwv&iiﬂgstoahybheof (it 63) owhereinkduiring avashing of tessubstredgsfer ¢ t he
penetration positions of the

magnetic recording medium, washing liquid is supplied from outside the immersion tank

10 to inside the immersion tank, and the washing liquid in the immersion tank is discharged
from penetration positions of the screw conveyor main shafts in the tank walls of the
immersion tank.

(5 The washing method for a substrate for a magnetic recording medium according
to claim (4), wherein the washing liquid in the immersion tank is moreover discharged

15  from the upper portion of the immersion tank.

(6) The washing method for a substrate for a magnetic recording medium according
to (4) or (5), wherein the washing liquid in the immersion tank is supplied from the

bottom portion of the immersion tank.

20 EFFECTS OF THE INVENTION
[0010]
In the above manner, according to the present invention, since the rotation
mechanism that causes synchronous rotation of the screw conveyors is provided outside
of the immersion tank, and the main shafts of these screw conveyors penetrate the tank

25  walls of the immersion tank in a non-contact manner, the penetration positions of the



6 main shafts of the screw conveyors in the tank walls have a gap.
Accordingly, it is possible to prevent the occurrence of wear marks at the
contact locations of the rotation mechanismof the screw conveyors and the
tank walls. Also, even if the main shafts of the screw conveyors and the
tank walls make contact, and dust is generated fromthe 5 contact |ocations,
since that dust is quickly discharged to the outside of the imersion tank

from the pamatshakd GMhOKFewicBRveydfs ihiit: @Rk WalbfhveSas £fp. t DeccorA S, GPRVEYOr S
together wth the washing liquid, it is possible To raise the washing

per { of NG MM oA dYSurchs BENELI NG B hOSAMRILARE, fidhe uBnet i ©

recordi ng uring was I'on, srnce t
mechani smthat jnp s oscillation from outside 0 of t i myersion tank to
the washi ﬂaeq?ﬁaﬁmooaf{tﬁe FArERY copeeyoBgEd theank ialls. zﬁ%ﬁre‘@a 1? e wn ST at es
for a magnetic recording nmediumthat are held in the i nmersion tank, and

t here is tthesabWveonveyorsuslthe teak wadls neakaepstdct; and daest sigeserataddsor the a
magnetic recording nediumeasily comng off. Also, since the screw

conveyor s dontdchRchiohs! hathhrdist BlgRicdkIyodibchatbedtto BRSIUdi@NST thd dmbnRafiol0 not
bl ock the oscillation inparted fromoutside of the i Mmersion tank to the

substrat es[i0kof tﬁ?gg?e"tﬂ%ﬁ?% post (G ﬂ?{xgl%fé&?h?%é of the RAEH/ c.%h@epio?s Rhligl ently

i npress the " 0Osci 0 e subs r a magneti1 ¢ recording nmedi um
and possible to rajse.the, .washir erformance. Al sg, since.the washing
fquld in Vi RshEedath s pesthls khisisg be Trding PRTormensRwitioul s
positions of the main shafts of the screw conveyors in the inmmersion tank
and di schaegdberingtiothtsuhsppte fopmmageaiicatcordiag imadium during washing.t becones easy
to mintain the washing liquid surface in the imersion tank at a constant
level, and it i Sn ap@igishiscetthe psciVAME rhdvhaniBmha ImphtsidsdilBiioh Feen buteide
falling during washing. Furthernore, since the washing liquid is supplied

fromtfie bHHOMAErsidiGank to the washing liquid is provided, oscillation is imparted to the

substrates for a magnetic recording medium that are held in the immersion tank, and
there is the effect of dust that has adhered to the substrates for a magnetic recording
medium easily coming off.
Also, since the screw conveyors in the immersion tank are provided at positions
15  that do not block the oscillation imparted from outside of the immersion tank to the
substrates for a magnetic recording medium, it is possible to efficiently impress the
oscillation to the substrates for a magnetic recording medium, and possible to raise the
washing performance.
Also, since the washing liquid in the immersion tank is discharged from the
20  penetration positions of the main shafts of the screw conveyors in the immersion tank
and discharged from the upper portion of the immersion tank, it becomes easy to
maintain the washing liquid surface in the immersion tank at a constant level, and it is
possible to prevent the washing liquid surface from falling during washing.
Furthermore, since the washing liquid is supplied from the bottom of the

25  immersion tank and discharged from the penetration positions of the main shafts of the



25 imersion tank and di scharged fromthe penetration positions of the main
shafts of the 7 screw conveyors and the upper portion of the i mrersion
tank, it is possible to stably circulate the washing liquid in the

i mersion tank. BRI EF DESCRI PTION OF THE DRAWNGS 5 [0011] FIG1 is a
perspective view of the washi ng device i7n t he enbodi nent of the present
invention. FIG 2 is a cross-sectional view along the line AAAin FIG 1.

FIG3is %r&@bﬁfv@ﬁ&s\éﬁ@ﬂ&equ BPRAiBA oBtheimileRidn tahR, iFls@odsibR t8 stabgW from
arrow Cin FIG1 that is partially shown by cross section. DESCRI'PTI ON OF

THE REFERENCE, SYMBOLS [ 00.12] . . repres an i mrersion tank, 23 represents
a front mqqcu{afeé%%v@u%%%qgkhﬁ%g%ﬁg gﬁ’ﬁ%&a rear wall (tank wall), 25
represents a side wall (tank wall), 15 represents a discharge port, 38
represents an oscillating mechanism 50 represents a screw conveyor, 52
represents a screw conveyor body, 54a and 54b represent main shafts, 62
represents a di scharge B8IEF DESGRIPTEQNMDE THEGPRAVANED r epresents a gear
(rotation nmechanisn), 70 represents a first gear, and 71 represents a

second sgear. 20 [B&H) MODE FOR CARRYI NG OQUT THE | NVENTI ON  [0013] Next, an
enbodi ment of the present invention shall be described based on the

drai ngs. 25 1 ey GREGLHIL DLWRIORERTsHle BetiRRh el Rolif by & ! oW

referred to as

present invention.
FIG. 2 is a cross-sectional view along the line A-A in FIG. 1.
FIG. 3 is an enlarged view of portion B in FIG. 2.

10 FIG. 4 is a view from arrow C in FIG 1 that is partially shown by cross section.

DESCRIPTION OF THE REFERENCE SYMBOLS
[0012]
10 represents an immersion tank, 23 represents a front wall (tank wall), 24
15  represents a rear wall (tank wall), 25 represents a side wall (tank wall), 15 represents a
discharge port, 38 represents an oscillating mechanism, 50 represents a screw conveyor,
52 represents a screw conveyor body, 54a and 54b represent main shafts, 62 represents a
discharge port, 67 represents a groove, 69 represents a gear (rotation mechanism), 70
represents a first gear, and 71 represents a second gear.
20
BEST MODE FOR CARRYING OUT THE INVENTION
[0013]
Next, an embodiment of the present invention shall be described based on the
drawings.

25 In the manufacturing process of a substrate W (hereinbelow referred to as a



8 work W for a magnetic recording nediumthat is used as a recording
medi um such as a conputer, a washing device is used in a washing step after
vari ous surface processing steps, such as a grinding step and poli shing
step, a sputtering step, a plating step or the 1like. After washing the work
surface by this washing device, by dryi@g the work Win a 5 drying step,
the desired work Wis obtai ned. [0014] “"As shown in FIG 1, two inmersion

tanks 10 . g i L, the
washing detrRay) R dtadheht RRBRE meSH tnalfh Betf LHER AR iU b0 P
omtted. Also, since.the imersign tanks. 10 arranged in t rows 10 are
dent i cal SOBRMISRG WETPERRIAGS b e n PSS RE ISR AT SHTSHS SHESPRIOPHSBEGS. 2 and
3. [0015] The inmersion tank 10 has a box shape having an upper opening
portion 13tepansichas agsnding sicpgod gofighingwiemiarsgutieringen anlatingstap aitheed
therein. The imersion tank 10 is provided with a front wall 23 (tank wall)

on the carlike: | Afer daslifig thefwak sarfaca gcthzngashie devidepby drirgthé &gk ¥6ina rear
wal | 24 (tank wall) on the carry-out side, and side walls 25 and 25 (tank

wal |'s) sal Qﬂgin%@?eg' SR AWBEoRI WS bbRihed [ 0016] A plurality of discharge
| ng

ports 15 ha h approximate triangular shape are provided near the upper
edge of the froRb g}ﬁl | 23, the rear wall 24, and the side walls 25 20 and 25
of the imrersio ? k 10. These discharge ports 15 serve to maintain at a
constant level the liquid surface of the washing liquid that is contained in
the i mrersion tAnshows in KEGulp pee immgrsiontankssl Oxupperiedibiag fagenweshowde wal | s
25 and 25 of the immersion tank 10 at the upper edge of the upper opening
portion lZrehrradpediimwes sivesintthenwashing devidet adNog¢ thaOm FI6. pramvoudedanit 46 he front
wal | 23-side end portion of the upper frame 17.
described below is omitted. Also, since the immersion tanks 10 arranged in two rows
10  are identical members, the description is given with only one row in FIGS. 2 and 3.
[0015]
The immersion tank 10 has a box shape having an upper opening portion 13, and
a washing liquid for washing the work W is contained therein. The immersion tank 10
is provided with a front wall 23 (tank wall) on the carry-in side of a flat and rectangular
15  bottom surface 26, a rear wall 24 (tank wall) on the carry-out side, and side walls 25 and
25 (tank walls) along the lengthwise direction.
[0016]
A plurality of discharge ports 15 having an approximate triangular shape are
provided near the upper edge of the front wall 23, the rear wall 24, and the side walls 25
20  and 25 of the immersion tank 10. These discharge ports 15 serve to maintain at a
constant level the liquid surface of the washing liquid that is contained in the immersion
tank 10. An upper frame 17 is attached along the side walls 25 and 25 of the immersion
tank 10 at the upper edge of the upper opening portion 13 of the immersion tank 10. A
bracket 20a is provided at the front wall 23-side end portion of the upper frame 17.

25 This bracket 20a is an L-shaped member is attached to the lower surface of the upper



25 This bracket 20a is an L-shaped nmenber is attached to the | ower surface
of the upper 9 franme 17 and extends downward parallel to the front wall 23
of the imrersion tank 10. [0017] Also, a bracket 20b is provided at the
rear wall 24-side end portion of the upper frame 17. This bracket 20b,
simlarly to the bracket 20a, is an L-sgaped menber that is 5 attached to
the I ower surface of the upper franme 17 and extends downward parallel to the
rear wal | j A rve to
suppor t n%??lé)is%a tsgt% dgh‘@afg}iﬂﬁ%?l@t%{cﬁg g@vﬁé%aggégﬁ%%ﬁggggﬁ%%g ﬁje?l ow, and
hol es 56 are f(gbé’r@q in the brackets 20a and 20b to lighten them [0018] 10
As shown in FIGS. and 3, three screw conveyors 50a, 50b, and 50c are
rotatably disposed in a parallel manner along the | engthw se direction of
the side walls 29s0,@fbreckst 20hnispsoaded aihe rear wakh d4sifecad portean ofdha/vgrst s 50a,
50b, and 50c is fornmed of screw conveyors 50a and 50b that support the work
W from botfransé s, Tanbraakea Q0bysimdante yoothe beacket3ta, isantdekleayed hfentbee thacisew
conveyor 50a and supports the |lower side portion of the work W and so are

arranged s@aagedis ttolotet ARTAE bhh\é_/l.\?bext foABE 17 SR OAE doRiiveed Pﬁlﬁlléﬂ% e

conveyors 50a, 50b, and 50c are identical nenbers, unless ot herw se

necessary the | e red he scr ors. b0 i he

fol | owi ng f&%&@f%ﬁ’%‘r‘% lrf%'%{isgén %H@acﬁﬁess% rb 5%§8t8%y%§§$5@%sﬁr§c Pp()rsélw%‘i:d with a
screw conveyor body 52 for holding the work Wthat is carried in froma
conveyor ﬂa@ﬁéhﬁtféﬁﬁ%@pdéﬁbm;dsaﬁw erYeyo§ R describsd helgwg anibolei 3 at€upport t he

screw conveyor body 52 at both ends of this screw conveyor body 52.
formed in the brackets 20a and 20b to lighten them.

sl

[0018]

10 As shown in FIGS. 2 and 3, three screw conveyors 50a, 50b, and 50c are
rotatably disposed in a parallel manner along the lengthwise direction of the side walls 25
of the immersion tank 10.

The three screw conveyors 50a, 50b, and 50c is formed of screw conveyors 50a
and 50b that support the work W from both sides, and a screw conveyor 50c that is below

15  the screw conveyor 50a and supports the lower side portion of the work W, and so are
arranged so as to hold the work W at three locations. ~ Since the screw conveyors 50a,
50b, and 50c are identical members, unless otherwise necessary they shall be referred to
as the screw conveyors 50 in the following description.

[0019]

20 Each screw conveyor 50 is provided with a screw conveyor body 52 for holding
the work W that is carried in from a conveyor mechanism not shown, and main shafts
54a and 54b that support the screw conveyor body 52 at both ends of this screw conveyor
body 52.

[0020]

25 The one main shaft 54a that is provided on the carry-in side is provided with a



[0020] 25 The one main shaft 54a that is provided on the carry-in side is
provided with a 10 gear 69 on one side, and this gear 69 neshes with a
first gear 70 and a second gear 71 described below. The main shaft 54a is
supported by a bearing 58 that is provided on the inner side of the bracket
20a, and a collar 60 having an Hshape g¢goss section is provided on the

i nner side of this bearing 58. Here, a flange f is formed at both ends of 5

the col | argeaP69 andn@side,fdndnlie gharf690B8shes diith alfarkigeapP0 hed a 6tohd géar7it o FI G
3). [00211 Meanwhile, a hole 61 is forned in the front wall 23 of the

i mrer si on hi : I : fdi B ter

di anet er O#e@%\ﬁ%eh%ﬁe}oﬂ shgq'{}ﬂé@asﬁa%ﬁa {S'% E}l otéﬁ;bybﬁ%%hg?ggt% rl?llr?}-((a)j;/frarlgﬁi%Hshaft
54a is novably inserted.in.t hol e 61, of .the fro 10 wall 23. That is, the
o shar 1 Rtne SREDF B LAKEETbe, e a S 60 baFne BB AsatRg friss somiE For
that reason, a circular gap is formed at the penetration position of the

mai n shaf tprevided pp thenanerside @thigheaning 8- orflerged flanzs f infegmed psbejh gndssof
constituted as a discharge port 62 that discharges the washing |iquid.
[0022] 5 15hésoldr@fnandiortd ange fifives hidisshargeautlef @2i(eferad &F@H)y provi ded at the
| ower portion of the bracket 20a. This first gear 70 nmeshes with the gear

69 of the screwggppeyor 50c, and transmts the drive of a notor not shown
to the gears 69 and 71. A shaft 73 is provided in this first gear 70, and

this shaft 73 i assed thr h _the hbr.ack Oa hi shaft. 73 i.s,supported
by & beari ng 75 YA PR R iR et oRlanpttte BRBoinbdat IS0 e

i nner side of the bracket 20a (refer to FIG 2). [0023] . The second gear 71
i s provi deBhip holg G1ds sraisrdo he areater thantheowerdiametst of the myin shadt S4a, and

the other end side of the main shaft 54a is movably inserted in the hole 61 of the front

10 wall 23. That is, the main shaft 54a penetrates the front wall 23 in a non-contact state.
For that reason, a circular gap is formed at the penetration position of the main shaft 54a
in the hole 61 of the front wall 23, and this gap is constituted as a discharge port 62 that
discharges the washing liquid.

[0022]

15 As shown in FIG. 4, the first gear 70 is rotatably provided at the lower portion of
the bracket 20a. This first gear 70 meshes with the gear 69 of the screw conveyor 50c,
and transmits the drive of a motor not shown to the gears 69 and 71. A shaft 73 is
provided in this first gear 70, and this shaft 73 is passed through the bracket 20a. This
shaft 73 is supported by a bearing 75 that sandwiches the bracket 20a and is provided on

20  the inner side of the bracket 20a (refer to FIG. 2).

[0023]

The second gear 71 is provided in a rotatable manner in the center of the bracket
20a. Ashaft 77 is provided in the second gear 71, and this shaft 77 is passed through
the bracket 20a. The shaft 77 is supported by a bearing, not shown, that sandwiches the

25  bracket 20a and is provided on the inner side of the bracket 20a. This second gear 71 is



20a. A shaft 77 is provided in the second gear 71, and this shaft 77 is
passed through the bracket 20a. The shaft 77 is supported by a bearing, not
shown, that sandw ches the 25 bracket 20a and is provided on the inner side
of the bracket 20a. This second gear 71 is 11 neshed with the gear 69 of
each of the three screw conveyors 50, aEp so by the driving of a notor that
is attached to the first gear 70, the three screw conveyors 50 are rotated

in  synchr@giteattifithe fedr @Oaifiedh BB 8eSITED cOlvely BB SHCaRVECHBNIE MBIREgD0 1S
constituted by these gears 5 69, 70, and 71, and this rotation mechani sm 80

Lo Fi o - aelr Bl Eoeiias o abl Foar TR Bl Do byor e ol "L 10

screw con\‘;&eé'}(1 r body 52 in the imersion tank 10. The screw conveyor body 52
is 10 fix g@f"ﬁlzﬁ t 64 so as to support the main shaft 54a by surrounding
it, and is fixed in a manner preventing rotation to the main shaft 54a by a
| ocki ng screw 65A rattin meghanismcyhefethe scrpyepneyorsShisgondivetedpy these gedrs al
groove 67. [0025] This groove 67 serves to support the work W and the work
W in tshe 6%,80card(71, 2ad théy rogation mpehiueism R0 i§ prosticd @hahé onmsr dige dfegr oove 67
of each screw conveyor body 52, is conveyed to the carry out-side by
rotation of,taeo5¢iWconveyor bodies 52. Also, the pitch widens at both
ends of the groove 67, and along with a predeterm ned interval being

provi ded betvveentg&g works Wthat are carried in and carried out and the

wor ks W that ar ing washed, are constituted as a carry-in position X and

a carry-out position X 20 of the works Wt hat can.peral%endi_cul arly support
the works W [ GRet@ing to FIGS. 2 and 3, the other end of the main shaft 54a is connected to

the screw conveyor body 52 in the immersion tank 10. The screw conveyor body 52 is
10 fixed by a bolt 64 so as to support the main shaft 54a by surrounding it, and is fixedin a
manner preventing rotation to the main shaft 54a by a locking screw 65. Each screw
conveyor body 52 is provided with a spiral groove 67.
[0025]
This groove 67 serves to support the work W, and the work W, in the state of
15  being supported at three locations by the groove 67 of each screw conveyor body 52, is
conveyed to the carry out-side by rotation of the screw conveyor bodies 52.  Also, the
pitch widens at both ends of the groove 67, and along with a predetermined interval
being provided between the works W that are carried in and carried out and the works W
that are being washed, are constituted as a carry-in position X and a carry-out position X’
20 of the works W that can perpendicularly support the works W.
[0026]
The main shaft 54b of the other side that is provided at the carry out side is
inserted in the bearing 58 that is provided on the outer side of the bracket 20b, and is
supported by this bearing 58. Moreover, a collar 60 having an H-shape cross section is

25  provided on the inner side of this bracket 20b. Here, the flange f that is the same as



The main shaft 54b of the other side that is provided at the carry out side
is inserted in the bearing 58 that is provided on the outer side of the
bracket 20b, and is supported by this bearing 58. Mreover, a collar 60
havi ng an H shape cross section is 25 provided on the inner side of this
bracket 20b. Here, the flange f that is;4he same as 12 aforenentioned is
provided at the collar 60, and one flangé f faces the discharge outlet 62

(refer to ffhiemedlionddd g?dvidéxbaa&moh@r 60,%? :aﬁéé gmgge f €esIROBisAarsd\@ltlet B2 t he

front wall 23 1s formed in the rear 5 wa the i mersion tank 10.

Thi s hole i rped to be greater than the outer diameter of the main
shaft 54b,@%fﬁﬁ%tPﬁ§'%fher end side of the main shaft 54b is novably inserted
in the hole 61 of %qe rear wall 24. That is, the main shaft 54b penetrates
the rear wall i[R9%’lhon-contact state. For that reason, a circular gap is
formed at the penetration position of the main shaft 54b in the hole 61 of
the rear wall 24Ylemwhikehibs hglepdlithe isame enthiat inthe oatwalhe3 i foohed gethporar 62

t hat di scharges the washing |iquid. The other end of the main shaft 54b is

connectsed Wwall IS felidiMmeeasy BMRM 0P 0T Wishdle 6 Nistfh@ndd ot Lr@iferithdikthd Qutesi Ml arly
to the main shaft 54a. [0028] Above the rear wall 24 side of the inmersion

tank 10, agighPRl ¥ e RS el 3o, dnd HRPL:r 8 LAE o AR AR shAffShiisBodaB

i mer si on _ i'S "provi U a position adjacent he” upper &ame 17.
oot shofertein e ol hBFbE Tearav I ot isete e NETORP BREHEERTEn. e bow
32. A discharge pipe 34 is connected to the other end of the union el bow 32.
This di sciear gell pi prorBdoritact statd. - Jloa thad rensorb arcinchlar gexisdouseddasiiterar d al ong
the rear wall 24, 20 bends along the bottom surface 26 of the inmersion
tank 10, ophegxi@NsiRition dfitiée main shaft 54b in the hole 61 of the rear wall 24, and this gap
10 is constituted as the discharge port 62 that discharges the washing liquid.
The other end of the main shaft 54b is connected to the screw conveyor body 52
in the immersion tank 10, similarly to the main shaft 54a.
[0028]
Above the rear wall 24 side of the immersion tank 10, a supply pipe 30 that
15  supplies the washing liquid to the immersion tank 10 is provided at a position adjacent to
the upper frame 17. One end of this supply pipe 30 is connected to a washing liquid
tank that is not shown, while the other end is connected to one end of a union elbow 32.
A discharge pipe 34 is connected to the other end of the union elbow 32. This
discharge pipe 34 is an L-shaped member that extends downward along the rear wall 24,
20 bends along the bottom surface 26 of the immersion tank 10, and extends in the
lengthwise direction of the immersion tank 10. This discharge pipe 34 discharges the
washing liquid that is supplied from the washing liquid tank from the bottom portion of
the immersion tank 10, and discharge holes 36 are formed in a radial pattern along the

circumference of the discharge pipe 34. The supply pipe 30 and union elbow 32, and

25  the discharge pipe 34 are provided in two rows along both side walls 25 and 25 of the



| engt hwi se direction of the imrersion tank 10. This discharge pipe 34

di scharges the washing liquid that is supplied fromthe washing |iquid tank
fromthe bottomportion of the imersion tank 10, and di scharge hol es 36
are formed in a radial pattern along the «circunference of the discharge
pi pe 34. The supply pipe 30 and union ejpow 32, and 25 the discharge pipe 34
are provided in two rows along both side walls 25 and 25 of the 13

i mer si on jhaRdesidh tdnkelfioqkefbOofIG 4) - [0029]  An oscillating nechanism 38 is
provi ded at the m ddle portion of the bottom surface 26 of the imersion

tank 10. This Ojﬁgid ating nmechanism 38 inparts ultrasonic 5 oscillation to
t he washi ng |iqui t]hat is contained in the imersion tank 10, and a fl ange

portion 39 is provided on the u r..portion. The agscillatin chanism 38 is
fixed by attach‘}%@scﬁgﬁt@gﬂegﬁ@@ggg(sﬂ Bﬁ?vég%g‘&ﬁ“’ga&m?ﬂbggﬂﬁt% portion
at the bottomsurface 26 of the imersion tank 10 with a plurality of bolts
42 in a nmetunece anlihe dhinetpien Wwekill0. nhhis oseillatig mathanisor 3&inwarte ubmspriconed
above the oscillating mechanism 38, and 10 nenbers such as the screw

conveyars &dilation tdhe askinaligeidrhags Sehtalfedidt the ithershat tagle 0, dnfle fggt | | at i ng
mechani sm 38 and t he works so that the oscillation generated by the

ot essed BROE e ATLa T K EPRTIORiE ‘e PR MR s AR L0
| at oral 1y SHeeKEEs PSae iRENon 3f o ieb e @paRak FPaionds Rebea WAS826 Th o

drain pipe 44 serves to discharge the washing liquid in_ the imrersion tank
10 from t hef thoimmessionatkatewith agluraliy afbelis 42 ona mankersandivishingadedf t he

i nmersion tank 10, and is connected to a drain tank, not shown, that stores
t he di schamgetlalws hiTig WarkigiWiare positioned above the oscillating mechanism 38, and

10 members such as the screw conveyors 50 and the discharge pipe 34 do not exist between
the oscillating mechanism 38 and the works W, so that the oscillation generated by the
oscillating mechanism 38 is transmitted to the washing liquid, and directly impressed on
the works W (refer to FIG. 4).

[0030]

15 A drain pipe 44 that is continuous with the inside of the immersion tank 10 is
provided laterally with the rear wall 24 side of the oscillating mechanism 38. This drain
pipe 44 serves to discharge the washing liquid in the immersion tank 10 from the bottom
surface 26 of the immersion tank 10 downward of the immersion tank 10, and is
connected to a drain tank, not shown, that stores the discharged washing liquid.

20 [0031]

Also, an outer tank 46 is provided at the bottom portion of the immersion tank
10 so as to cover from the outer side a portion (the flange f) of the collar 60 of the screw
conveyor 50 from the bottom portion of the immersion tank 10. This outer tank 46
serves to receive the washing liquid that is discharged from the discharge ports 15 of the

25 immersion tank 10 and led downward along the front wall 23, the rear wall 24, and the



20 [00311 Also, an outer tank 46 is provided at the bottom portion of the
imersion tank 10 so as to cover fromthe outer side a portion (the flange
f) of the collar 60 of the screw conveyor 50 fromthe bottom portion of the
i mMmersion tank 10. This outer tank 46 serves to receive the washing |iquid
that is discharged fromthe discharge p%{ts 15 of the 25 imrersion tank 10
and | ed downward along the front wall 23, the rear wall 24, and the 14 side

wal | s 25 g, 4t i 4L G i i j

di schar geasg%r‘tgé% ar?c?g(l’e %%@%gv\‘fw@v\g#l gq‘g@ﬂ%tﬁgﬁ% F%sﬁ%%@?fﬁ%%ﬁﬁ?ﬂgé%%% g% ence
of the i ISl t ank | Sq_Cconst i d.as.a sta e _port.io t.hat stores
Che. dt schardas devkRliiy b9 b nafedihad e EireBfcehenh 8F PR IuRiib S ek dg ¥ e

af orenenti oned frame not shown, and the surface that js 5 positioned under

the bot t orfoBstHigd @s o gtomagenostionyhthat gares thadischargsd Washisg ligiisk g The®utest or age

portion 48 that is provided at the circunference. [0032] A carry-in
mechani smtamo46 shsopporteddyphe afodedemioned frama moy shiowns antbthefsutfhee thatiser si on
tank 10. This carry-in nechani sm places the works W which have passed 10

through t hsiiehé@aRder HRAIMBRL subfa0€ 26 Bf tHRAMNRYrsidn 18 0GACHNRE tehadrd Yl N
position of the screw conveyor 50 described below (refer to FIG 2). Al so,

a carry-OLL{t%{n ecﬁﬁﬂbﬂsrmltﬂ%?&spr&%ﬂ%@ﬂth%gﬁé%egee el the carry-out side of the

i mrer si on hr s carry-o ani’sm nol ds the works Wthat have
been conveyed to é}h carry-out position X one at a tine, and conveys them
to a drying devil® t a later stage of the washing device. 15 [0033] The
operation shall next be described. First, the work Wis conveyed to the
i nsi de of the i rveargi-trmechakist) npishakvingts providedyers thieregrriyigsidd off thecont ai ned.
Specifically, the work Wthat has been subjected to
immersion tank 10. This carry-in mechanism places the works W, which have passed
10 through the surface treatment process, one at a time on the carry-in position X of the
screw conveyor 50 described below (refer to FIG. 2).  Also, a carry-out mechanism, not
shown, is provided on the carry-out side of the immersion tank 10. This carry-out
mechanism holds the works W that have been conveyed to the carry-out position X’ one
at a time, and conveys them to a drying device at a later stage of the washing device.
15 [0033]
The operation shall next be described.
First, the work W is conveyed to the inside of the immersion tank 10 in which
the washing liquid is contained. Specifically, the work W that has been subjected to
surface treatment is placed at the carry-in position X on the screw conveyors 50 by the
20  carry-in mechanism (refer to FIG. 2). Then, the work W that has been carried into the
immersion tank 10 is conveyed to the carry-out side on the screw conveyor body 52 by
synchronous rotation of the rotation mechanism 80 of the screw conveyors 50.
Normally, 20 to 100 works W are placed on the screw conveyors 50 in accordance with

the washing time.

25 [0034]



surface treatnment is placed at the carry-in position X on the screw
conveyors 50 by the 20 carry-in nechanism (refer to FIG 2). Then, the work
Wthat has been carried into the imrersion tank 10 is conveyed to the
carry-out side on the screw conveyor body 52 by synchronous rotation of the
rotati on nechani sm 80 of the screM/convaors 50. Normally, 20 to 100 works
Ware placed on the screw conveyors 50 I accordance with the washing tine.

25 [0034] 15 Uy | GscARfoh it R JLinfiidd ednfilsd 8 ABHRANUAASS,

which is provided at the bottom surface 26 of the I mersion

i npressed gn.the surfa he conveved. wor ks and dust th has adhered
Lo the viortBe bbiTe SR, s Bmer SRR EHC T D sttt PR i e e washi ng
liquid in the imersiogn tank 10. 5 [Q035] Here, since the main shafts 54a
and 54b ofCconNeyedaverts ¥oand gt dhat hagedherqdde dhe warks W gythesgay remavednd ThRe rear

wal | 24 of the imersion tank 10 in a non-contact state, and the discharge
ports 62 aemofed duest rdneaies intthe wastihg liteitl 1a telimmexsios tank 0he washing liquid in
the immersion tank 10 is discharged so as to | eak out together with the
washing |iquid 1;[0@35]10 t he di scharge ports 62. This di scharged washi ng
liquid is stored in'the storage portion 48 of the outer tank 46 that is

Vor sover . even iHrErcs RO RAREEARTERERK S &t By sIEH RGN peRtort s

shafts 54a_ and 54b of the screw cgonveyors 50, it is held back by the flange
fof the Tegmmal Boandiihs el e BB ke (LR AOg-oomEChatesad thein
thereby is led to drip 15 dowmward to the storage portion 48. [0036] The

dust that discharpelipmrte$2are fommed berkathe dost thatacovasilates i thqowashing lighisldhdhged

immersion tank 10 is discharged so as to leak out together with the washing liquid from

10 the discharge ports 62. This discharged washing liquid is stored in the storage portion
48 of the outer tank 46 that is provided so as to cover the bottom portion of the
immersion tank 10. Moreover, even if the discharged washing liquid spreads along the
main shafts 54a and 54b of the screw conveyors 50, it is held back by the flange f of the
collar 60 that is provided on the main shafts 54a and 54b, and thereby is led to drip

15  downward to the storage portion 48.

[0036]

The dust that accumulates on the surface of the washing liquid is discharged
from the discharge ports 15 that are provided in the front wall 23, the rear wall 24, and
the side walls 25 and 25 of the immersion tank 10. Moreover, since these discharge

20  ports 15 are formed in an approximate triangular shape, as the surface of the liquid rises,
the flow amount to be discharged increases.

[0037]

Replenishment of the discharged washing liquid is supplied from the discharge
holes 36 of the discharge pipe 34 that is arranged along the bottom surface 26 of the

25  immersion tank 10. The washing liquid that is discharged in a radial pattern from the



fromthe discharge ports 15 that are provided in the front wall 23, the rear
wal |l 24, and the side walls 25 and 25 of the i mersion tank 10. Moreover,
since these discharge 20 ports 15 are fornmed in an approxi nmate triangul ar
shape, as the surface of the liquid rises, the flow anobunt to be discharged
increases. [0037] Replenishnent of the discharged washing liquid is
supplied fromthe discharge holes 36 o]f the discharge pipe 34 that is

arranged afi@narge m@lelggtstcﬁematﬁg iR iénepdiod 8k 30, AdUNB LS GisEHﬁEecﬂ-ﬁom-Eﬁ@

washing liquidthat is discharged in a radial pattern fromthe 16 discharge

hol es 36 cj. t I i § Lon k 10, and is again discharged from
the di schdéé"g‘g%g%é’r%f‘%1?@%@&%‘[‘1@@%@5& ports 62. [0038] The works Wt hat
have been conveyed qQn the screw conveyors 50 until the 5 carry-out side are
extracted one atl838&li me by the carry-out mechanism not shown, at the

carry-out position X (refer to FIG 2), and upon being conveyed to the

dryi ng devi ce ndihe vedrbsW, that lavs bb¢recarseyddoort the scheyi cogveyors 88 sntilEXAVMPLES 10
[ 0039] Next, the washing device of the present invention shall be described

in great ercarigadidkide whe dxt:abteg GROBH IEME bf;lﬁﬁb_l @riyb@it RBarlEB SRt ishowi i theon 1S
not limted to the content of the follow ng enbodi nent. Here, 250 works

were wash S| ‘ i i : W\Y I 3 er the
Fol | ow ng B3N EPatith $18eE8 FRY 2R Bl bohy GeiRk E3Rked BB AL 407" 00
differenti %I interfer ené:e ﬁo trast m croscopes. The washing conditions were
as fol | ons owpo:ggr@ljlb]ecte to the drying process.

EXAMPLES
10 [0039]

Next, the washing device of the present invention shall be described in greater
detail with an embodiment. Note that the present invention is not limited to the content
of the following embodiment.

Here, 250 works were washed using the washing device of the present invention

15  under the following conditions. The work surface after washing was checked with 100
differential interference contrast microscopes. The washing conditions were as follows.

[0040]

Work: a substrate for a 2.5-inch magnetic recording media formed of a
disk-shaped aluminum alloy with an outer diameter of 65 mm, an inner diameter of 20

20 mm, and a thickness 0.8 mm.

Immersion tank dimensions: length of approximately 500 mm, depth of
approximately 200 mm, and height of approximately 200 mm, and capable of allowing
placement of approximately 30 of the aforementioned works.

Washing liquid: pure water

25 Ultrasonic oscillation: 200 kHz, 500 W



Wrk: a substrate for a 2.5-inch magnetic recording nedia forned of a

di sk-shaped alum numalloy with an outer dianeter of 65 nm an inner
dianeter of 20 20 mm and a thickness 0.8 mm | mrersion tank di nensi ons:

| engt h of approximately 500 mm depth of approximtely 200 mm and hei ght
of approxi mately 200 nm and capabl e of”al | owi ng placenent of approximately
30 of the aforenentioned works. Washing 1iquid: pure water 25 U trasonic

oscillation: 20Gyishime t3R0 1Wrifue¥@shing tinme: 10 minutes [0041] As a result
of carrying out washing under the above conditions, no extraneous matter

was observed on Q(%q]work surface, and a high washi ng perfornmance was
obtained. 5 [0(.{) Accordingly, according to the above-nentioned

enbodi ment, a constitytion is achieved in which, together with the rotation
mechani sm 80 t hds &igembel cammyang o srashing yndgr thpakavecpadidons RO €8HIEPYF s 50

bei ng provided on the outer side of the imersion tank 10, the main shafts
54a and 54hated wakebscveshorcthe weyk safdse, pelrdtighashing pérfomtanvaidas dbtaf@dand t he
rear wall 24 of the imersion tank 10 in a non-contact state, and the

di schasge portgp®2jare provided at the penetration positions thereof.
Accordingly, it is possible to prevent the occurrence of wear marks at the

otat i on rechant o i A0 LiGiGIRACk vt SEALEANaRlod B BLISNALH], 542 and

54b and the front wa an ear wall even e nal n shafts
54a and 54b.  of the screw conveyors 50 .and the_ front wall 23 and 15 rear wal l
24 make c@ﬁhl&&%J lamﬂhlala@?gqt%erg@ﬁbﬁhswaﬂ@n BRThaniEe 80 Hist sausey YASRIOBAE, si nce
that dust is quickly discharged to the outside of the immersion tank 10
from t he dowtihmpfjthe screw conveyors 50 being provided on the outer side of the immersion

tank 10, the main shafts 54a and 54b of the screw conveyors 50 penetrate the front wall

10 23 and the rear wall 24 of the immersion tank 10 in a non-contact state, and the discharge
ports 62 are provided at the penetration positions thereof. Accordingly, it is possible to
prevent the occurrence of wear marks at the rotation mechanism 80 and the contact
locations of the main shafts 54a and 54b and the front wall 23 and rear wall 24.  Also,
even if the main shafts 54a and 54b of the screw conveyors 50 and the front wall 23 and

15  rear wall 24 make contact and dust is generated from those contact locations, since that
dust is quickly discharged to the outside of the immersion tank 10 from the discharge
ports 62 of the main shafts 54a and 54b of the screw conveyors 50 together with the
washing liquid, it is possible to raise the washing performance without the dust
re-adhering to the work W during washing.

20 [0043]

Also, since the oscillating mechanism 38 that imparts oscillation to the washing
liquid is provided on the outer side of the immersion tank 10, there are the effects of the
oscillation being imparted to the works W that are held in the immersion tank 10, and the
dust that has adhered to the work W surface easily coming off,

25 Moreover, since the screw conveyors 50 in the immersion tank 10 are provided



ports 62 of the main shafts 54a and 54b of the screw conveyors 50 together
with the washing liquid, it is possible to raise the washing performance

wi t hout the dust re-adhering to the work Wduring washing. 20 [0043] Al so,
since the oscillating mechanism 38 that inparts oscillation to the washing
liquid is provided on the outer side of éhe imersion tank 10, there are the
effects of the oscillation being inpar{ed to the works Wthat are held in

the i mmer sj; ﬁgsigﬁﬁgﬁhélgdo 1 b1dcRehe Gfitatibh Fhpdtes BHR ELEbtiom ‘Sf;lgle }Mgffﬁ%&? urface

easily com Mor eover, since the screw conveyors
I mer sion tan 0,are provided 1 at -positi.ons that dq not block the
oscillatid ﬁ% PEd fosoﬁ/{tﬁsep%fs }eot&eﬁcl?q{ér WFE}?COWCBPQHR oﬁéhetgo'%kﬁe wor ks
W it is possible to efficiently inpress the oscillation on the works W and
possi bl e tW andipessibleéo (paserthe yagipg perfeimaBce.[ 0044] 5 Also, in addition to

di scharging the washing liquid in the immersion tank 10 fromthe discharge
ports 62 of the [A@d44] shafts 54a and 54b of the screw conveyors 50 in the
front wall 23 and the rear wall 24 of the inmmersion tank 10, since it is

di scharsged fromikhan Qacﬁﬁbﬁlfcgﬁsélﬁféiﬁ% the vvatsﬁingarq]ﬁicpi&lqué feseRlontthk Wpper
portion of the imrersion tank 10, it is posSible to maintain the washing

liquid sur at. a l.avel in,the-10 | rsi;on tank 10. and.possi bl e
o pr eventefensdisdheR@ T e of B palodnitiEsdernt TR TR et lE Sont R0 if Goas)

In addition, since the washing lLiquid in the imersion tank 10 is supplied
from the B¢ Sopbyvyb2pppbthssearivall 240ithe imeaetsion tanly 19, séncs dt is dischargedice 26 of
the imersion tank 15 10, the washing liquid that is supplied fromthe

bott om of firdre thedischeigerportarik thA) acopresided at the upper portion of the immersion tank

10, it is possible to maintain the washing liquid surface at a constant level in the
10  immersion tank 10, and possible to prevent the washing liquid surface from falling
during washing.
[0045]
In addition, since the washing liquid in the immersion tank 10 is supplied from
the discharge pipe 34 that is provided along the bottom surface 26 of the immersion tank
15 10, the washing liquid that is supplied from the bottom of the immersion tank 10 comes
to be discharged from the discharge ports 62 that are provided at the penetration positions
of the main shafts 54a and 54b of the screw conveyors 50 that are provided in the vicinity
of the center portion of the immersion tank 10 and the discharge ports 15 that are
provided at the upper portion of the immersion tank 10, and so it is possible to stably
20  circulate the washing liquid in the immersion tank 10.
[0046]
Note that the technical scope of the present invention is not limited to the
preferred embodiment of the invention has been described and illustrated above, and
includes various modifications to the abovementioned embodiment within the scope that

25  does not depart from the spirit or scope of the present invention. For example, in the



to be discharged fromthe discharge ports 62 that are provided at the
penetration positions of the main shafts 54a and 54b of the screw conveyors
50 that are provided in the vicinity of the center portion of the imersion
tank 10 and the discharge ports 15 that are provided at the upper portion of
the imersion tank 10, and so it is posEjbIe to stably 20 circulate the
washing liquid in the imersion tank 10.” [0046] Note that the technical

scope OT téB@vé?ﬁ&ﬁr%ﬁéd ErﬁB@dihieﬁf,‘ iﬂ ﬁw%%cﬁﬂe@hb‘éﬂh& Qoiew £ 84:8id o ;@HEbOdi ment
of the invention has been describ and illustrated above, and i ncludes

ed
various nodifications abgqvenent i oned diment W thin the scope that
%5 does namnirsfih AR sk i ARE YERER bbb B STRGE SUE R b 8o s B o
exanple, in the 19 abovenentioned enbodi ment, .it was_ descri bed how t he
wor ks W arc@nstiptionadat Gardes In@ Plimaliey e ding acleagins o a gluralify ahaliMear ri ed out
one at a time, but it is possible to have a constitution that carries in a

plurality at a tinme and carries out a plurality at a tine. 5 | NDUSTRI AL
APPLI CABI LI TY [0047] According to the present enbodinent, it is possible to

prevent t he occurrence of “%bUﬁrlgiLO‘%Plﬁﬁ@ aE?ItLI’J‘ cations at the rotation
e aﬁk wa

mechani"sm of the screw conveyors —an t n s. Also, even if the main
shafts of the screw conveyors and the tank walls 10 nake contact, and dust

i s generated frdM4Me contact |ocations, since that dust is qui ckly

di scharged to the outside of the inmrersion tank fromthe penetration
positions of the\ccnmiimg withé preserft etiibedswantyit seossihle ts pteygattheoconitehed dfe
washing liquid, it is possible to raise the washing performance w thout the
dust re- adh@ir ntkd f doificElebstdns bethk@btafion AREMRLINE of B8 Qe nBdiryisadiur i ng

washi ng. Thus, the present invention has industrial 15 applicability.
the tank walls. Also, even if the main shafts of the screw conveyors and the tank walls
10  make contact, and dust is generated from the contact locations, since that dust is quickly
discharged to the outside of the immersion tank from the penetration positions of the
main shafts of the screw conveyors together with the washing liquid, it is possible to
raise the washing performance without the dust re-adhering to the substrate for a

magnetic recording medium during washing. Thus, the present invention has industrial

15  applicability.



20 CLAIMS 1. A washing device of a substrate for a magnetic recording
medi um that holds a plurality of substrates for a magnetic recordi ng nedi um
in an inmersion tank and washes 5 the substrates for a magnetic recording
medi um by a wet process using a washing liquid that is contained in the

i mer sion tank, the washing device conpsgsing a plurality of screw conveyors
that hold the substrates for a nagnetic recording nmediumin the i mrersion
tank, wherein both ends of mai n shaftg QiMEhe screw conveyors are provided
outside of the 10 i mrersion tank and supported via a rotation mechani smt hat
causes synchronous rotation of the plurality of screw conveyors, with the
mai n shafts of these screw conveyors penetrating the tank walls of the
imersion tank ip a.non-contact manner.. 2. The washi.ng device o substrate
for o mgnktic raBRAgeRE A RRRar Gghedite SROMIngmEduL e a8 B § 51 ng
an oscillating mechani smoutside of the imersion tank that inparts

osci | | at i arufalisnefoubsstaies fof a magnétiereeariing medikmiin an framgesi tagk kdywhshes 3. The
washi ng device of a substrate for a magnetic recordi ng nedium according to
claim3, whessbsirateh orecmametio RtRYding nRIRNMPHPYY mee ProabssPBiigtd wishidgladuiglo not
block the 20 oscillation inparted fromoutside of the imrersion tank to the

substrat estPﬁthcé’ntH‘iﬁgﬁ‘ﬁfﬁlEimﬁﬁFsg&pfaﬂﬁ medi um 4. A washing nethod of a
or

substrate a magnetic recording nedium conprising a step of washing a

plurality of the, substrates for a.magnetic. recordi ng nmedi u wet 25
process using t HB® K evd%qoqumggaa&m? CEGWS&ngWﬁdﬁ?’é?’l%Lﬁpgcor di ng
medi um 21 according to claim21, wherein during washing of the substrates
for a magnebpteatesionp Mmaggetiiigrrdinganodismiip ghe immersion tank, wherein

both ends of main shafts of the screw conveyors are provided outside of the
10 immersion tank and supported via a rotation mechanism that causes synchronous rotation
of the plurality of screw conveyors, with the main shafts of these screw conveyors

penetrating the tank walls of the immersion tank in a non-contact manner.

2. The washing device of a substrate for a magnetic recording medium according
15  toclaim 1, further comprising an oscillating mechanism outside of the immersion tank

that imparts oscillation from outside of the immersion tank to the washing liquid.

3. The washing device of a substrate for a magnetic recording medium according
to claim 2, wherein the screw conveyors are provided at positions that do not block the
20  oscillation imparted from outside of the immersion tank to the substrates for a magnetic

recording medium.

4. A washing method of a substrate for a magnetic recording medium, comprising
a step of washing a plurality of the substrates for a magnetic recording medium by a wet

25  process using the washing device for a substrate for a magnetic recording medium



liquid is supplied fromoutside the imersion tank to inside the imersion
tank, and the washing liquid in the imersion tank is discharged from
penetration 5 positions of the screw conveyor nmain shafts in the tank walls
of the imrersion tank. 5. The washing nethod of a substrate for a magnetic
recordi ng medi umaccording to claim4,,wherein the washing liquid in the

i mrersion tank is noreover discharged %ron1the upper portion of the

i mrer si on deadling0 chim Thehweehi ng nmet hod of a substrate for a magnetic
recordi ng medi um according to claim4, wherein the washing liquid in the

Pmersion tank sy RRLLAE of HRTbAGRI PaghiclrbQfaidh riddfurh IREsHiRY tank.

liquid is supplied from outside the immersion tank to inside the immersion tank, and
the washing liquid in the immersion tank is discharged from penetration

5  positions of the screw conveyor main shafts in the tank walls of the immersion tank.

5. The washing method of a substrate for a magnetic recording medium according
to claim 4, wherein the washing liquid in the immersion tank is moreover discharged
from the upper portion of the immersion tank.

10
6. The washing method of a substrate for a magnetic recording medium according
to claim 4, wherein the washing liquid in the immersion tank is supplied from the bottom

portion of the immersion tank.





