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DECI S| ON ON APPEAL

! Application for patent filed February 23, 1994,
entitled "Magnetic Disk Unit," which clains the foreign
priority benefit under 35 U S.C. §8 119 of Japanese Application
05-57871, filed February 23, 1993.
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This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clains 11-109.
W reverse.

BACKGROUND

The di sclosed invention is directed to a disk drive unit
in a magnetic disk unit in which the outer races of bal
bearing units are fornmed in a one-piece sleeve-rotor structure
to facilitate assenbly and to reduce manufacturing costs. The
specification discloses both fixed spindle drives (where the
spindle is stationary and the rotor rotates around the
spindle, e.g., figure 4) and rotary spindle drives (where the
spindle is fixed on the rotor, e.g., figure 3). Only the
fixed spindle enbodinent is clained. The specification also
di scloses two different configurations for the stator (yoke)
and the magnets which formthe notor drive: an inner-rotor
type (where the nmagnets are nounted on the rotor
concentrically inside the stator, e.g., figure 4) and an
outer-rotor type (where the nmagnets are nounted on the rotor
concentrically outside the stator, e.g., figure 2). Both
configurations are clai ned.

Claim 11 is reproduced bel ow.
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11. In a magnetic disk unit conprising a disk drive
unit (22), including a rotor (9) on which a magnetic disk
(18) is loaded, a notor rotatably driving said rotor (9),
the notor having a spindle (5) fixedly nounted on a base
portion (la) of a casing (1), and a ball bearing unit,
said ball bearing unit including a sleeve portion (10)
concentrically surrounding said spindle (5),

t he i nprovenent wherein:

said disk unit conprises a one-piece integrally
formed unit including therein said rotor (9) and said
sl eeve portion (10) of said ball bearing unit, wherein
said sleeve portion (10) is integrally formed in a
central portion of a |lower surface of said rotor (9);

said spindle (5) is a stepped shaft having a
| arge-di aneter shaft portion and a small-di anmeter shaft
portion;

said smal |l -dianeter shaft portion is fitted in an
inner ring (8);

said integrally forned sleeve portion (10) operating
as doubl e-row outer rings of said ball bearing unit and
elimnating outer rings therefrom and including an inner
peri pheral surface having a pair of ball-running grooves
t herei n;

a first plurality of balls (14) are disposed between
a ball-running groove (7) of an outer peripheral surface
of said inner ring and a first ball-running groove (12)
of said pair of ball-running grooves of said inner
peri pheral surface of said sleeve portion (10) and free
of any outer ring therefor; and

a second plurality of balls (13) di sposed between a
bal | -runni ng groove (6) of an outer peripheral surface of
said | arge-di aneter shaft portion and a second
bal | -runni ng groove (11) of said pair of ball-running
grooves of said inner peripheral surface of said sleeve
portion (10) and free of any outer ring therefor, said
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balls (13) having substantially sanme dianeters as said
balls (14).

The Exam ner relies on the followng prior art
ref erences:

U.S. Patents

Stefansky et al. (Stefansky) 5,157, 295 Cct ober 20,
1992
Jabbari et al. (Jabbari) 5,177, 650 January 5,

1993
(filed Novenmber 9,

1990)
Fruge et al. (Fruge) 5, 200, 866 April 6

1993
(filed April 9,

1991)
MacLeod 5, 352, 947 Cct ober 4,

1994
(filed August 6,

1991)
Simazu et al. (Simazu) 5,391, 952 February 21

1995
(filed Septenber 4,

1992)

Foreign references

Voll et al.2 (Voll) 3540363 June 19,

1986

(German O f enl egungsschrift)

2 Atranslation of Voll has been prepared by the Patent
and Trademark O fice and acconpani es this deci sion.
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The objections to claim11-19, the rejection under
35 U.S.C. §8 112, second paragraph, and the warning that clains
11 and 19 are substantial duplicates have been overcone
(Exam ner's Answer, page 6).

Clainms 11-13 and 16-19 stand rejected under 35 U S. C
8 103 as being unpatentabl e over one of either Jabbari or
Stefansky or Simazu in view of one of either Voll or Fruge.

Clains 11, 12, and 14-19 stand rejected under 35 U S. C
§ 103 as bei ng unpatentabl e over MacLeod in view of either
Fruge or Vol I .

W refer to the Final Rejection (Paper No. 10) (pages
referred to as "FR__") and the Exam ner's Answer (Paper
No. 19) (pages referred to as "EA ") for a statenent of the
Exam ner's position and to the Revised Appeal Brief (Paper
No. 18) (pages referred to as "Br__ ") for a statenent of
Appel l ant' s argunents thereagai nst.

OPI NI ON

bvi ousness

The Exam ner has properly interpreted the terns
"one-piece integrally fornmed unit" (claim 11) and "one-pi ece

integrally fornmed unitary elenent” (claim19) to require a
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monolithic construction. See In re Mrris, 127 F.3d 1048,

1055, 44 USPQ2d 1023, 1029 (Fed. Cr. 1997) (the term
"integral™ covers nore than a unitary construction);

In re Mskinyar, 28 USPQ 1789, 1789 (Fed. G r. 1993)

(unpublished) ("In this case, the drawi ngs show that the term

'one-piece' neans a single unit of material and excl udes
separate but joined elenents.”). Thus, it is the terns
"one-pi ece"” and "unitary" that requires a nonolithic
construction, not the term"integrally formed." Appellant's
argunents about an "integral" or "integrated" construction are
interpreted to refer to the unitary or nonolithic structure of
the rotor and sl eeve.

The primary references to Jabbari, Stefansky, Sinmazu, and
MacLeod (figure 5) all disclose fixed spindle disk drive units
having a one-piece integrally fornmed rotor and sl eeve portion.
Fromthe grouping of clains, it is clear that Jabbari,

St ef ansky, and Simazu are also cited to show the outer-rotor
arrangenent of yoke, yoke hol der, and magnets recited in
clainms 12 and 13 (which arrangenent is admtted to be prior
art in Appellant's figure 12) and MacLeod is cited to show a

generic notor arrangenent recited in claim112 or an outer-
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rotor arrangenment as recited in clainms 14 and 15. Al primry
references disclose a pair of ball bearing units including
i nner and outer races nounted between the spindle and the
sl eeve having inner and outer races. Thus, first, none of
t hese references discloses that the sleeve nounting the
bearings includes a pair of ball-running grooves to elimnate
the outer races of the ball bearings. Second, none of the
primary references discloses that the spindle is a stepped
shaft. The Examiner relies on Voll and Fruge for these two
di fferences.

Vol | discloses a rotating spindle disk drive unit wherein
a fixed one-piece outer bush 4 has a pair of ball-running
grooves, elimnating the ball bearing outer races. The
spindle 1 is a stepped shaft where the | arge-di aneter shaft
portion has a ball-running groove on the outer peripheral
surface, elimnating the inner race for one set of bal
bearings. The snall-dianeter shaft portion has an inner race
mounted on it and the second set of ball bearings are di sposed
bet ween the inner race and the ball-running groove of the
outer bush 4. Voll discloses (translation, pages 4-5): "The

elimnation of an inner raceway and the one-piece formof the
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outer bush which also allows a smaller housing design cause a
| arge space savings. . . . The elimnation on inner and outer
bushes in addition causes a hi gher positioning exactness since
i ndi vi dual seating locations with their tolerance are
elimnated. The one-piece outer bush al so nmakes certain
housi ng segnments no long [sic] required.” Voll further
di scl oses (translation, page 6): "Further advantages of the
spindle in accordance with the invention consist of, because
of the | ow nunber of parts, a costw se and econom cally
favorabl e design being present that also allows a nore sinple
assenbly during nmanufacture or in the case of repair.” W
recogni ze that Appellant did not have a copy of the
translation in preparing the Brief, so we rely just on the
drawi ngs and the English | anguage abstract.

Fruge di scloses a disk drive spindle for a disk drive
unit having a fixed spindle shaft 28 and a pair of bal
bearing sets mounted in a cartridge bearing assenbly. Fruge
di scl oses in the background (col. 1, lines 21-26): "Sone
spi ndl es use cartridge bearing assenblies, that is, bearing
assenblies in which the outer races of the individual bearings

are formed (such as by nmachining) in a single sleeve. 1In
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others, the outer races of the individual bearings are forned
in separate rings that are axially separated by a spacer.™
Cartridge bearings have several advantages over i ndividual,
spacer separated bearing rings (col. 1, lines 53-65). The hub
22 is heated to expand the opening 62 and assenbl ed over
sl eeve 36 of the cartridge bearing assenbly 34 to forma
shrink fit. Fruge has a stepped shaft where the
| ar ge-di aneter shaft portion has a ball-running groove, race
50, on the outer peripheral surface, elimnating the inner
race for one set of ball bearings. The small-dianeter shaft
portion has an inner race 52 nounted on it and the second set
of ball bearings are disposed between the inner race and the
bal | -runni ng groove 42 of the sleeve 36. Fruge discl oses that
the shaft 28 and stator nmount cup, which are nounted by heat
shrinking, "could be formed with as nonolithic (i.e.,
integral) structure froma single piece of material" (col. 9,
i nes 25-26).

The Exam ner concludes as to the stepped shaft difference
that it would have been obvious to use a stepped shaft in any
of the primary references "because the stepped shaft all ows

for precise alignnent of the bearings" (FR4; FR5).
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Appel I ant argues that the Examiner's rationale is
hi ndsi ght because nothing in the prior art suggests that
precise alignment results fromthe use of a stepped shaft
(Br21). W do not find any teaching in Fruge or the English
| anguage abstract of Voll that a stepped shaft allows for
precise alignnent. It would be best if exam ners refrained
from maki ng up reasons to conbine that are not supported by
the record or are only found in an applicant's disclosure
because this points to hindsight analysis. 1n our opinion,
sufficient notivation for one of ordinary skill in the disk
drive art to use a stepped shaft spindle to nount a rotor is
found in the express disclosure in Voll and Fruge that a
st epped shaft spindle is one known structure to nmount a rotor.
That is, it would have been within the | evel of skill of one
of ordinary skill in the art to substitute any known spindl e
mounting for the spindle nmountings in the primary references.

In addition, we find that one of ordinary skill in the
art woul d have had sufficient know edge to recognize the
advant ages of a stepped shaft in Fruge and Voll fromthe
drawi ngs w thout any express description. Fruge does not

descri be any advant ages, perhaps because they were so well
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known in the art. The translation of Voll describes that the
elimnation of inner and outer races "causes a higher

posi tioni ng exactness since individual seating |locations with
their tolerance are elimnated" (translation, page 5,

lines 4-5), which sounds very nmuch |Iike the Exam ner's
reasoni ng of allow ng precise alignnment. Voll also discloses
that elimnation of the inner race by putting a groove on the
spindle allows the spindle to be thicker (translation, pages
4-5). Thus, Voll expressly discloses advantages for a stepped
shaft that provide express notivation for use in a conpact
disk drive. W do not rely on the translation in Voll because
it was not relied on during prosecution. Nevertheless, we

mai ntain that one of ordinary skill in the art of designing

di sk drives woul d have been notivated to use a stepped shaft
spi ndl e because he or she woul d have had a sufficient |evel of
skill to recognize the advantages of a stepped shaft fromthe
drawings in Voll and Fruge. The fact that Voll is a rotating
spindle drive rather than a fixed spindle drive as cl ai ned
does not | essen the obviousness of using a stepped shaft

spi ndl e.
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The Exam ner concludes as to the one-piece sl eeve-rotor
structure with ball-running grooves on the sleeve that it
woul d have been obvious to put ball-running grooves in the
one- pi ece sl eeve-rotor of Jabbari, Stefansky, Simazu, or
MacLeod "because doing this would sinplify the manufacturing
process, create |less parts, and still reliably rotate the
rotor” (EA5; EAB6).

Appel | ant argues that there is no basis for suggesting
that it would have been obvious to nodify Jabbari, Stefansky,
Si mazu, or MaclLeod to attain the clainmed structure by
elimnating an outer ring and by providing ball running
grooves in the sleeve surface of a unitary rotor and sl eeve.
It is argued that Voll and Fruge fail to show a unitary
rotor-sleeve structure (Br16).

The primary references to Jabbari, Stefansky, Sinmazu, and
MacLeod all disclose fixed spindle disk drive units having a
one-piece integrally formed rotor and sl eeve portion. The
arrangenent of a stepped shaft spindle and a sl eeve having a
pair of ball-running grooves where the | arge-dianeter shaft
portion has a ball-running groove on the outer peripheral

surface and the small -di aneter shaft portion has an inner

- 12 -



Appeal No. 1997-1162
Application 08/200, 455

race nounted on it is shown in both Voll and Fruge. Wat is
m ssing i s sone teaching or suggestion that the sleeve having
the ball-running grooves could be formed as one-piece with the
rotor.

Both Voll and Fruge show a bearing cartridge having a
sleeve that is mounted into the rotor by shrink-fit (e.g.,
Fruge, col. 5, lines 8-20) or adhesive (e.g., Fruge, col. 9,
lines 31-33) or nounted into the stationary housing 5 (Voll).
The sleeves in Voll and Fruge are strong enough that they do
not need to be surrounded by a sleeve; e.g., the sleeve 36 in
Fruge is supported only at its top half by the hub 22 and the
sleeve 6 in Voll is supported only at its bottom half by the
axi al section 5 of housing 5. Thus, the sleeves are
structural and nore than just a conmon outer race which nust
be supported by a sleeve. The sleeves in both Voll and Fruge
are clearly intended to be rigidly connected and nade i ntegral
with the housing (Voll) or the rotor (Fruge). There is a
teaching in Fruge that the shaft 28 and stator nount cup
whi ch are nmounted by heat shrinking, "could be forned with as
monolithic (i.e., integral) structure froma single piece of

material” (col. 9, lines 25-26), which indicates that one of
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ordinary skill in the art would have known to nmake separate
pieces as a unitary elenent. However, there is no express
teaching to forma sleeve with ball-running grooves and the
rotor as a unitary structure. "The nere fact that the prior
art may be nodified in the nmanner suggested by the Exam ner
does not meke the nodification obvious unless the prior art
suggested the desirability of the nodification.”

In re Fritch, 972 F.2d 1260, 1266, 23 USPR2d 1780, 1783-84

(Fed. Gir. 1992), citing In re Gordon, 733 F.2d 900, 902,

221 USPQ 1125, 1127 (Fed. Gr. 1984). The teachings of Vol
and Fruge woul d have suggested only that a cartridge assenbly
be nmounted in the sleeves of the primary references.

Therefore, we conclude that the Exam ner has failed to

establish a prima facie case of obviousness with respect to

i ndependent clains 11 and 19. Dependent clainms 12-18 fal
with claim1l. The rejections of clainms 11-19 are reversed.
Al t hough we have reversed the rejection of all clainms, we
have sone coments on Appellant's other arguments regarding
t he dependent cl ai ns.
Appel  ant argues (e.g. Br18) that the Examner failed to

identify any teaching of positioning of the nmagnets and yokes,
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but merely provided an unsupported conclusion that "the prior
art does teach the particular clained positions of the magnets
and yokes as set forth in the rejections” (FR7). It is argued
(Br31): "The Final Action has not identified any prior art
describing the structure of clains 12-15 and 17-18, thus
failing to provide any support for a conclusion of obviousness
of the structure recited therein over the applied art and

failing to establish even prima facie obviousness."”

St ef ansky, figure 1, Fruge, figure 2, and Simazu, figures
1 and 8, disclose the arrangenent of yoke, yoke hol der,
magnets, and rotor flange as recited in generic claim 12 and,
specifically, the outer-rotor arrangenent of claim13. This
outer-rotor arrangenent is also admtted to be prior art in
Appellant's figure 12. Although it woul d have been far better
if the Exam ner had specifically addressed how t he references
di scl osed the clainmed arrangenent, the teachings are so plain
t hat Appel | ant cannot profess ignorance of how the references
are intended to be applied to neet the clains. W do find,
however, that the yoke hol der (stator support 7) in Jabbari,

figure 2, is not "concentrically surroundi ng said sl eeve
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portion" as recited in claim1l2 and shown by element 2 in
Appel lant's figure 2.

MacLeod, figure 5, discloses the arrangenent of yoke,
yoke hol der, and magnets recited in generic claim12 and the
i nner-rotor arrangenent of clains 14 and 15. Again, although
it would have been far better if the Exam ner had specifically
addressed how the references disclosed the clained
arrangenent, the teachings are self-evident.

Appel I ant argues that the Exam ner has failed to address
the nolded Iimtation of clains 17 and 18 (Br30-31). W
agree. It is not known what teachings in the references the
Exam ner relies on for these limtations. W find that Simazu
di scl oses that nost of the enbodi nents have a rotor casing and
hub that are "integrally nolded" (col. 5, line 17); however,
this teaching is not pointed out and, in any case, is only

applicable to the rejection of Simazu over Voll and Fruge.

Recommendat i on

In the Final Rejection (FR6, second-to-last line), the
Exam ner refers to Hishida et al. (H shida), U S Patent

5,045, 738, issued Septenber 3, 1991, as showi ng a sl eeve
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portion with ball-running grooves cut into the sl eeve.
Appel I ant argues that Hishida is "not applied in the rejection
and thus cannot be consi dered unl ess prosecution is reopened”

(enphasis omtted) (Brl2); see also Brl7. Hishida is not part

of the rejection and cannot be considered. See In re Hoch,
428 F.2d 1341, 1342 n.3, 166 USPQ 406, 407 n.3 (CCPA 1970)
("Where a reference is relied on to support a rejection,

whet her or not in a 'mnor capacity,' there would appear to be
no excuse for not positively including the reference in the
statenent of the rejection.”). Introducing references through
t he "backdoor" is inproper.

Nevert hel ess, we recomend that the Exam ner consi der
entering a new rejection using H shida. Hi shida, figure 1,
expressly discloses a one-piece integrally fornmed rotary
menber 6 having rotor and sl eeve portions where the sleeve has
a pair of ball-running grooves therein to act as outer races.
This is the teaching mssing fromthe rejections on appeal.

Hi shida, figure 10, al so discloses an enbodi nent where a
bearing unit 316 has a sl eeve nenber 318 which is secured to
the rotary nmenber. Thus, Hi shida would have taught one of

ordinary skill in the art that the sleeve form ng the outer
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races for the bearings can be either a separate piece secured

to the rotary nenber (figure 10) or formed as one piece with

the rotary nmenber (figure 1). Thus, Hishida provides a

teaching that the sleeve and rotor of Fruge,

be made unitary.

CONCLUSI ON

for exanple, can

The rejections of clainms 11-19 are reversed.

REVERSED

KENNETH W HAI RSTON )
Adm ni strative Pat ent Judge )
)
)
)
) BOARD OF PATENT
LEE E. BARRETT ) APPEALS
Adm ni strative Patent Judge ) AND
) | NTERFERENCES
)
)
)
JOSEPH L. DI XON )
Adm ni strative Patent Judge )
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