24 April 2006 DESCRI PTI ON METHOD FOR MANUFACTURI:NG DYNAM C PRESSURE BEARI NG
DEVI CE AND DYNAM C PRESSURE BEARI NG DEVI CE 5 Technical Field The present

i nvention relates to a dynam c pressure bearing device used for a magnetic
disk drive or the like, and to a nethod for manufacturing the sanme. 10
Background Art As shown in FIG 8, & tyham c pressure beari ng 2detr 800§ s
used for a magnetic disk drive or the like. The bearing has |ubricating
oil 7 filled in a gap between a bearing body 15 and a shaft body that
constitute a bearing unit 20. THEERIPRECNnit 20, is constituted as
follows: on a shaft 1 serving as a shaft body, a thrust flange 2 is fixed
by a screw 3, the shaft 1 is inserted into a shaft body insertion hole of
a sl eevMETHOBrKPRJMANUVBAGEHRING DEYAMISHBRE SSHRFs BEARINGDPEVI GEsANBnded to

the sl eeve 4 so as tq}pg%ﬁ?ﬁg§s g#ﬁ"??%%%%§¥ﬁétnkb%Qgﬁ 2. On at | east one

of the outer periphery e 1 nnéer periphery of the
sleéve 4, a dynamc pressure generating groove is forned to constitute a

radi al L E 25.; dynam c pressure generating grooves are forned at
any tmoPg% ggggloﬁut e end faces of the thrust flange 2, the thrust plate
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Background Art

As shown in FIG. 8, a dynamic pressure bearing device
is used for a magnetic disk drive or the like. The bearing
has lubricating 0il 7 filled in a gap between a bearing body

15 and a shaft body that constitute a bearing unit 20.

The bearing unit 20 is constituted as follows: on a shaft
1 serving as a shaft body, a thrust flange 2 is fixed by a
screw 3, the shaft 1 is inserted into a shaft body insertion
hole of a sleeve 4 serving as a bearing body, and a thrust

20 plate 5 is bonded to the sleeve 4 so as to be opposed to the
thrust flange 2. '

On at least one of the outer periphery of the shaft 1
and the inner periphery of the sleeve 4, a dynamic pressure
generating groove is formed to constitute a radial bearing,

25 and dynamic pressure generating grooves are formed at any two
places on the end faces of the thrust flange 2, the thrust
plate 5, and the sleeve 4 to constitute a thrust bearing.

The lubricating oil 7 is injected in a gap between the
bearing body and the shaft body of the bearing unit 20

30 configqured thus to constitute the dynamic pressure bearing
device.

As a method of injecting the lubricating oil 7 into the
bearing unit 20, it is possible to adopt a method of injecting
the lubricating oil 7 during assembly of the bearing unit 20,

35 and a methed of injecting the lubricating oil 7 after the



bearing unit 20, it is possible to adopt a nethod of injecting the

| ubricating oil 7 during assenbly of the bearing unit 20, 35 and a net hod
of injecting the lubricating oil 7 after the 2 - 24 April 2006 bearing unit
20 i s assenbled. For exanple, the following nethod is generally used:
before the shaft 1 is inserted intd™ £ha sleeve 4, a prescri bedf ARfbaRP0 of
the lubricating oil 7 is dropped on the internal dianeter of the sleeve 4,
and then, 5 the shaft 1 is inserted. .Further, the following nethod is
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7 during assembly of the bearing unit 20, the air is prone
to enter the‘bearing unit 20. When the entering air is
15 expanded due to variations in temperature and atmospheric
pressure, the lubricating oil 7 may leak to the outside.
Moreover, motor characteristics may be degraded by the
entering air. Furthermore, since the shaft 1 is inserted
after the ldbrica;ing 0oil 7 is injected into the sleeve 4,
20 there is a problem'that it is difficult to pour the lubricating
0il 7 into a scréw hole 3a of the screw 3, which is used to
fix the thrust flange 2 on the shaft 1.
Meanwhile, in the method of dipping the bearing unit 20
into the lubricating oil 7 after the assembled bearing unit
25 20 is evacuated, it is necessary to adjust an amount of the
lubricating oil 7 to a prescribed amount aftex the lubricating
©0il 7 is injected into the bearing unit 20. Further, since
at least the'open end of the bearing unit 20 needs to be
entirely dipped into the lubricating 0il.7, the lubricating
30 o0il 7 which has adhered to the outer periphery of the bearing
unit 20 by the dipping needs to be removed, resulting in an
extremely complicated assembling process. Besides, for
example, when a screw hole for attachihg components is formed
on a part of the bearing unit 20, it is not possible to remove
35 the lubricating oil 7 in the screw hole, and the lubricating



entirely dipped into the lubricating oil.7, the lubricating 30 oil 7 which
has adhered to the outer periphery of the bearing unit 20 by the dipping
needs to be renoved, resulting in an extrenmely conplicated assenbling
process. Besi des, for exanpl e, when a screw hole for attaching conponents
is formed on a part of the bearind u%lT 20, it is not possibld Al 2adve
35 the lubricating oil 7 in the screw hole, and the lubricating 24 Apri
2006 oil 7 is injected into the unit 20 with a |larger anount than the
prescrlbem anbsinin jeesedt ingoi hhecuRage28rwikbh & kerger ameungbithas i ng oi
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Disclosure of Invention

15 A method for manufacturing a dynamic pressure bearing
device of the present invention in which lubricating oil is
filled in a gap between a bearing body and a shaft body, the
bearing body and the shaft body forming together a bearing
unit, is characterized in that the bearing unit is exposed

20 in an atmosphere of reduced pressure to evacuate air in the
gap, a proper amount of lubricating oil is supplied to an open.
end of the gap of the bearing unit, and then, the bearing unit
is released to an atmospheric air to £ill the lubricating oil
into the gap.

25 According to this configuration, it is possible to
readily realize a dynamic pressure bearing device having a
satisfactory motor characteristic such that lubricating oil
can be filled without allowing the air to enter the bearing,
and the lubricating oil does not leak to the outside even when

30 there occur changes in temperature and atmospheric pressure.

Further, a ring-shaped concave part having a volume
substantially equal to a proper amount of lubricating oil is
formed at an open end of the gap of the bearing unit, and the

lubricating oil is supplied into the ring-shaped concave part,



readily realize a dynam c pressure bearing device having a satisfactory
not or characteristic such that lubricating oil can be filled w thout
allowing the air to enter the bearing, and the lubricating oil does not

| eak to the outside even when 30 there occur changes in tenperature and

at nospheric pressure. Further, a rindy-shaped concave part hawmyPri 208 ume
substantially equal to a proper anount of lubricating oil is forned at an
open end of the gap of the bearing unit, and the lubricating oil is
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adherence of the lubricating oil to the leading end of the
nozzle, thereby accurately supplying the lubricating oil to.
the bearing unit.
15 A dynamic pressure bearing device of the present
invention, in which lubricating oil is filled in a gap between .
a bearing body and a shaft body of a bearing unit having one
end closed and the other end cpened, is characterized in that
a ring-shaped concave part having a volume substantially
20 equal to a proper amount of oil is formed at an open end of
the gap. '
According to this configuration, since a prescribed
amount of lubricating oil is filled in the bearing unit
without allowing entry of air bubbles, it is possible to
25 provide a device having a satisfactory motor characteristic.
Further, the ring-shaped concave part is formed at least
in one of the shaft body and the bearing body, or the
ring-shaped concave part may be constituted by a chamfered
part formed all around an opening of a shaft body insertion
30 hole of the bearing body, the chamfered part being positioned
at the open end of the gap of the bearing unit, and a space
formed at a position connected to the chamfered part and
extending to a point where an outer periphery of the shaft
body and an inner periphery of the bearing body are close to

35 each other, whereby a sum of a chamfered volume of the




According to this configuration, since a prescribed anount of |ubricating
oil is filled in the bearing unit wthout allowing entry of air bubbles,
it is possible to 25 provide a device having a satisfactory notor
characteristic. Further, the ring-shaped concave part is forned at | east
in one of the shaft body and the bea® my body, or the ring-sHpdeii28Bave
part may be constituted by a chanfered part formed all around an opening
of a shaft body insertion 30 hole of the bearing body, the chanfered part
bei ng posahfened paittdiri apeslend of theesgapeoisimideabistanmniallynd a
space forned at a position _connect Qo _the chanfeyed rt d. extending
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end of the bearing unit. Brief Description of Drawings 10 FIG 1 is a

schematic diagramfor explaining a method of injecting |lubricating oil
into a fepd# NPedBirl pRGeH WD riwiagsenbodi ment of the present invention;
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expl ai NG ijedBiAghBLbrikaltliag il fHite 4 beatihgngnitdarebreriaig onal
vi ew showi ng a dynam c_ pressure bearing.device, which is different in
Configuqfchtqrbnembodlment of the present” invention;

FIG. 2 is a longitudinal sectional view showing a dynamic
pressure bearing device of the embodiment;

15 FIG. 3 is an enlarged sectional view for explaining a
main part of FIG. 2;

FIG. 4 is a longitudinal sectional view showing a dynamic
pressure bearing device which is different in confiquration
from FIG. 2; ' _

20 FIG. 5 is an enlarged sectional view for explaining a
main part of FIG. 4; )

FIG. 6 is a perspective view for explaining continuous
filling of lubricating oil to the bearing unit;

FIG. 7 is an enlarged schematic diagram for explaining

25 a supply side of lubricating oil; and
FIG. 8 is a longitudinal sectional view showing a

conventional dynamic pressure bearing device.

Best Mode for Carrying Out the Invention
30 Hereinafter, referring to FIGS. 1 to 7, an embodiment
of the present invention will be discussed in accordance with
specific examples.
Besides, members configured as those of FIG. B8, which
illustrates prior art, will be indicated by the same reference

35 numerals.



fromFIG 2; 20 FIG 5 is an enlarged sectional view for explaining a main
part of FIG 4; FIG 6 is a perspective view for expl aining continuous
filling of lubricating oil to the bearing unit; FIG 7 is an enl arged
schematic diagramfor explaining 25 a supply side of lubricating oil; and
FIG 8 is a longitudinal sectional -vifew showing a conventi ongi4 AlyihaP&
pressure bearing device. Best Mdde for Carrying Qut the Invention 30
Hereinafter, referring to FIGS. 1 to 7, an enbodi ment of the present
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as a example, in a vacuum chamber 9 or the llke, and the gap of
the bearing unit 20 is substantially evacuated to a vacuum.
In the vacuum chamber 9, as a device for supplying
lubricating oil into the bearing unit 20, for example, a
15 device is provided which comprises a component such as a
dispenser 10 for dropping lubricating oil, a cylinder 11 for .
driving the dispenser 10, and a base 12 for fixing the cylinder
11. A prescribed amount of lubricating oil is dropped to the
open end 20a of the gap of the bearing unit 20, that is, on
20 the side of a sleeve 4 under a reduced pressure. The inside
of the bearing unit 20 is substantially evacuated to a vacuum
as described above. Here, the prescribed amount of .
lubricating oil is determined in view of thermal expansion,
heat shrinkage, or the like of the components and lubricating
25 o©il under a service condition of the bearing unit 20, so as
to prevent leakage and shortage of oil.
The lubricating oil dropped in the predetermined amount
is held on the outer periphery of the shaft 1 and the end face
of the sleeve 4 by surface tension, and is spread around the
30 shaft 1 and the sleeve 4.
And then, when the inside of the vacuum chamber 9 is
released to an atmospheric pressure while the lubricatingoil
7 is held, as shown in FIG. 2, the lubricating oil 7 enters
the gap in the bearing unit 20 due to a pressure difference
35 between an internal pressure and an atmospheric pressure.



di spenser 10 for dropping lubricating oil, a cylinder 11 for driving the
di spenser 10, and a base 12 for fixing the cylinder 11. A prescribed
anount of lubricating oil is dropped to the open end 20i of the gap of the
bearing unit 20, that is, on 20 the side of a sleeve 4 under a reduced
pressure. The inside of the bearing @ni"t 20 is substantial |y VR0 to
a vacuum as descri bed above. Here, the prescribed anmount of,

| ubricating oil is determned in view of thermal expansion, heat
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Moreover, even when the end face of the shaft 1 has a hole
and a screw hole for mounting other members, the lubricating
15 o©il 7 can be readily injected in a short time.
Besides, the dropped lubricating oil 7 enters the inside
of the bearing unit 20 simply by applying the lubricating oil
7 to the outer periphery of the shaft 1 and the end face of
the sleeve 4 on the open end 20a of the bearing unit 20. Thus,
20 unlike the prior art, the lubricating oil 7 does not
excessively adhere to the open end of the bearing unit 20,
thereby improving the guality of the bearing device..
Moreover, the dropped lubricating oil 7 enters the inside
of the bearing unit 20 without overflowing tc the outside.
25 Thus, once the prescribed amount of the lubricating oil 7 is
dropped, it is not necessary to adjust an amount of the:
lubricating oil 7 after injection.
In order to drop the prescribed amount of the lubricating
_ oil 7, a ring-shaped concave part 6 is formed along the open
30 end 20a of the bearing unit 20 with a volume substantially
equal to the proper amount of oil, and the lubricating oil
7 is supplied into the ring-shaped concave part 6. The
ring-shaped concave part 6 can be formed on at least one of
the shaft 1 and the sleeve 4. As shown in FIG. 3, the concave

35 part 6 is preferably constituted by a chamfered part 6a and



can be positively injected into the screw hole 3a as well. Moreover, even
when the end face of the shaft 1 has a hole and a screw hole for nounting
ot her nmenbers, the lubricating 15 oil 7 can be readily injected in a short
time. Besides, the dropped lubricating oil 7 enters the inside of the
bearing unit 20 sinply by applying-th% tubricating oil 7 to t¥eApili28p6
peri phery of the shaft 1 and the end face of the sleeve 4 on the open end
20a of the bearing unit 20. Thus, 20 unlike the prior art, the lubricating
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connected to the chanfered part 6a to.a point where the outer eri phery of
Cho Shef FeSCERR e ANANT b FBRoLpPEcAtAng b 7 can be Feadily”

injected simply by dropping the lubricating 0il 7 to the open
end of the shaft insertion hole of the sleeve 4.

15 Further, when the chamfered part 6a is not formed with
a sufficient size for storing the proper amount of oil, as
shown in FIG. 4, ring-shaped grooves 8a and 8b are formed along
the open end 20a of the bearing unit 20 to prevent the spread
of the lubricating oil 7. .

20 When such ring-shaped grooves 8a and 8b are formed, as
shown in FIG. 5, the spread of the lubricating oil 7 dropped
from the dispenser 10 is stopped at the ring-shaped grooves
8a and 8b. Hence, the prescribed amount of the lubricating
oil 7 can be readily supplied by setting the forming positioné

25 of the ring-shaped grooves 8a and 8b depending upon the
prescribed amount of the lubricating oil 7. Further, since
unnecessary spread of the lubricating oil 7 is prevented, it
is possible to eliminate the necessity for wiping the
lubricating oil 7.

30 Further, in the above explanation, the ring-shaped
grooves 8a and 8b are formed on both of the sleeve 4 and the
shaft 1. The grooves 8a and 8b may be formed on one of the
sleeve 4 and the shaft 1.

As described above, according to the manufacturing

35 method of the dynamic pressure bearing device of the present



4 are close to each other. In this way, when the sumof a chanfering vol une
of the chanfered part 6a and a volune of the space 6b is substantially 10
made equal to the proper anount of the lubricating oil 7, when the
lubricating oil 7 is supplied fromthe di spenser 10, the prescribed anount
of the lubricating oil 7 can be reatily~ injected sinply by dr2spppitgodhe

| ubricating oil 7 to the open end of the shaft insertion hole of the
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uf acturin 35

o0 aBbB ke By B RSB AnBR 125, P ol RehEp ERY ABLE'4RY,  “Sooc
i nvent i ofi, thebgapi betwedenis bepriad bodyn aidospbkagtobodyeduf ethgr essure
to evacﬁ@éfiﬁ&ruBQta€§ﬂbefkégﬁp@ﬁeag%%%%-described manufacturing
method. Hence, the proper amount of lubricating oil can be
readily dropped into the bearing unit without short or
15 excessive supply.

Additionally, the above explanation discussed an
example in which a single bearing unit 20 is placed in the
vacuum chamber 9 to £ill the lubricatingoil 7. 1In the present
invention, lubrication can be continuously performed on a

20 plurality of the bearing units 20. o

For example, as shown in FIG. 6, a plurality of. the
bearing units 20 are set on a pallet 13 having a supporting
part of the bearing units 20 thereon, and the pallet 13 is
placed on an XY stage 14, which is provided in the vacuum

25 chamber 9 configured as FIG. 1 and can be driven in X direction
and Y direction.

And then, when the lubricating oil 7 is injected, the
XY stage 14 is driven in accordance with a position of
supplying the lubricating 0il 7 from the dispenser 10. Thus,

30 lubrication can be continuously performed on the plurality
of the bearing units 20 mounted on the pallet 13, thereby
remarkably improving production efficiency.

Such continuous lubrication to the bearing units 20 may
cause the lubricating oil 7 to adhere to the nozzle leading

35 end of the dispenser 10, gradually grow a ball of the



of lubricating oil is dropped to the open end of the gap of the bearing
unit, and then, the bearing unit is released to 5 the atnosphere to fil
the lubricating oil in the gap. Thus, the lubricating oil can be readily
injected into the bearing unit without |eaving air bubbles in the unit.
Mor eover, according to the dynami c-pd@ssure bearing device of24 April@086ent
i nvention, a concave part for 10 determ ning a proper anount of oil is
formed on the open end of the gap between a bearing body and a shaft body
ﬂ; the lbbaitagiwy toilo peiﬁf)rebphea_aaowapldese;nielgeldzmwélaﬁh I bAg gmst hod.
nce, the proper_anount upricati ng oi an be readi ropped into
The. beafSRBERNTS WHARIOSHYE DBRL 1890 BeEs? JuTEp S ARRTLEABERG. 1 he
above explanalisonod sratessasy. examphown Mhirchca $ingliedeeaing unit 20
is placed in.the vacuum chanber 9 to fi|l the lubricating oil 7, In the
pr eSent EPRULRAEAISNELTS ddt ABRLASA bR a&er?%anWepma?ﬁeheaﬁlag 20
pl usal i éyd od £t bRebaakipRGSHY t 50 20t h&O0I uB¥ 2BREn@ D iShomedm HéGhéa a
pIurallt% pf-the hearing units 20 are set on a pallet 13 having, a
suppor t$ALS partogt lmEc A tPRFReY € BRY $ ¢k CORT initRu S Hahiaigatian j 5
pl aced @ 8Re XYubkdeQtiihgWith7yis provided in the vacuum 25 chanber 9
configured as FIG 1 and can be driven in X direction and Y direction. And
then, when tBREIIRF i chR ke cRPove) exphppatd®n andd drawing®, 191X driven in
accor dagiteg Vet 31 8pBasidr D Hr PPl ¥i N phevidba.calh pdyGidl ik rem the
dliBens r 10. Thus, 30 |ubrication can be continuously performed on the
pl &Pal i4isrerseRs LR MahPunses -20"hSHne LAl e bisRereer 150 hajkingy
remar kadipy o EI Db ROE HicRticd 4 O @il pROMuciUcdn Gt i ILONSy| eRRigat ion to
the bearing units 20 n%y cause the lubricating oil 7 to adhere to the
nozzl e t¥adi®y tmproved. :

Moreover, 'in the above explanation, the position of the
dispenser 10 is fixed and the XY stage 14 having the bearing
15 units 20 thereon is moved with respect to the dispenser 10.
The bearing unit 20 may be fixed and the dispenser 10 may be .
driven to perform lubrication.




35 end of the dispenser 10, gradually grow a ball of the - 10 - 24 Apri
2006 lubricating oil 7 thereon, and cause the lubricating oil 7 adhere to
a part of the bearing unit 20 where the lubricating oil 7 is not
necessary. As shown in FIG 7, since oil repellent agent 15 is applied in
advance on the nozzle |eading 5 end ofllt he di spenser 10, the |2bAPdZ0P6g
oil 7 can be shed satisfactorily so as to achieve better continuous

| ubri cati 6d-AB¥ISt he | ubricating oil 7. Besides, in the above expl anation

and draw ngs, ;onlvy.a in | nser . nozzle is provided. A

pl urali tyqbfA d’.['ba'éfcs[f)réeglssué‘rgIggi'gngrgg“gg cﬂingﬁgh{g%en a single dispenser 10
havi ng a pl pealihg yoodly a6dzd @haftSbethe havingodugdp eherebéivaeanfuy peoivings
further inproved. Mreover, in the above explanation, {he position of the

di spenser 1dnhricatingeefl,oihg heasingybodyagd the shaft hgdy Herming p fgaripg Wt ts 20
thereon is ggyﬁg ogfetemdrc?&gﬁ%ﬁ}dttﬁe Bg&rgga!%?@l?&{ and- The bearing unit 20 may
t | ma e ri

be fixed an spenser y en to performlubrication. 11- 24
April 2006 ihg@shipedlcontadky parti imaviige a yohenbedbstagialyvéqum] te anprngitngf a
beari ng body and a shaft bqdy, having a gap,therebetween for receiving

| ubricati ng¥'bhnleat&w'@@a?ﬁeagdwa9t HP'E%@P%HEWES% formng a bearing unit
havi ng one end closed and the other end opened and a ring-shaped concave

part having a volune substantially equal to a quantity of [lubricating oil
| ocat ed adj atbetdesive gweordimgl tofcladvi ¥, wherei® saithsingeshaped gogeavdipayttis cl ai m

1, wherein said ripg-shaped c a rt is. locate n at | east one of
sai d shaf O%gﬁﬁoﬁﬁgggﬁﬁ‘ﬂi%ﬂ’gé?%a\bﬁm? SFF]%LEI@\W% 0%%¢cording to claim 1,
wherein said ring-shaped concave part conprises a chanfered part

surroundi ng an opening of a shaft body insertion hole of said bearing
body, sai @-clhef deviee pegardingcta ethiml dnyherein wid ringshapedsegnsaye part

comprises 2 chamfered part surrounding an opening of a shaft body insertion hole
of said bearing body, said chamfered part located along said open end of said gap
of said bearing unit, and a space at a position connected to said chamfered part
and extending to a point where an outer periphery of said shaft body and an inner
periphery of said bearing body are close to each other, whereby a sum of a
chamfered volume of said chamfered part and a volume of said space is

substantially equal to said quantity of lubricating oil.

4. The dynamic pressure bearing device according to claim 3, wherein said
bearing unit comprises an open side having ring-shaped grooves thereon for

preventing lubricating oil from spreading.

5. A method for lubricating a dynamic pressure bearing device that comprises a

bearing body and a shaft body forming a bearing unit, said bearing body and

shaft body having a gap therebetween, said method comprising:

reducing the atmospheric pressure in the gap to a pressure below ambient
pressure;

supplying a quantity of lubricating oil adjacent said gap; and

returning the atmospheric pressure in the gap to ambient pressure, thereby
causing said lubricating oil to fill said gap;

placing a plurality of bearing units on a pallet; and moving said pallet and a



of said bearing unit, and a space at a position connected to said chanfered
part and extending to a point where an outer periphery of said shaft body
and an inner periphery of said bearing body are close to each ot her,
whereby a sumof a chanfered volunme of said chanfered part and a vol une of
said space is substantially equal tol3aid quantity of | ubricaf4ABrilc00€ 4.
The dynam c pressure bearing device according to claim3, wherein said
bearing uSHPPYoee pE saiddnbrigating pil do (rantinyoysin gurmysaid Jrwigading¢ibieon for
preventing Jybrigating oil fromspreading. 5. A nethod for lubricating a
dynam ¢ pressure tsearihg device that conprises a bearing body and a shaft
body form ng a bearing unit, said bearing body and shaft body having a gap
t her ebet ween, sai d net hod conprising: reducin%lthe at mospheri c pressure in

the gap t & alls msthndacrordingaiorslaim 5. pherein said spplyipg fyrthey Gamprises of

| ubricati I ] i H t )| LGiaBrLessure
it he gagpEYing il SFbiaaiting 116 S HLE LRI Fortulp RATE N TR R )
fill saidvghpne pilstantiplly gjuatl &d sdig qubintigedf lnbricating oddocatghhdpicentzand novi ng
said pallet and,a_12- 24 April 2006 supply side of said lubricating oil to
conti nuou@P§™ EB SF $21d gAR- | ubri cating oil to said bearing units, 6. The

nmet hod according to claimb5, wherein said supplying further conprises
supplying a quantity of lubricating oil to a ring-shaped concave part

havi ng a 7vdlhenmethodsiceonding tosclaign ) furthes giothpaising:i ty of | ubricating oil

| ocat ed adj acent .open end .of sagid gap. 7. The nmetho ccording.to claim
5. “Turt horBavRts BOTSRER,GF yril  TisPeRar; sopyhie.R hogis BESBEap il © ©
conpri si ng arepeR&hthgeavbnd 1&MiRs bnd HIRWEH ent agent on a | eading end

t her eof .



