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This is a decision on an appeal fromthe exam ner’'s fina
rejection of clainms 1 through 7. No other clains are pending
in the application.

The clainmed invention relates to a central vacuum cl eaner
having a nuffler (20) conmunicating with an exhaust air flow
pi pe (14). According to claim1, the only independent claimon
appeal, the nuffler conprises a nmuffler pipe (30) and a foam
l'iner (40) disposed in the nuffler pipe. Qaim1l recites that
i nner surface of the liner is substantially flush with an
inlet and an outlet of the nuffler pipe? Caim1l also recites
that the foamliner has “a mninmumlength sufficient to
achi eve substantial exhaust air flow noise reduction”

(enphasi s added) 3.

2 Contrary to the inplications of this claimlinitation, the inner

peri pheral surface of the annular liner is not flush with inner surfaces of
the inlet and outlet ends of the nuffler pipe 30 itself. Instead, the inner
surface of the liner is described in the specification as being flush with the
i nner surfaces 32e and 34e of inlet and outlet end cap tubes 32 and 34 which
are joined to the nmuffler pipe 30. More suitable claimlanguage would be in
order in the event of further prosecution before the exani ner.

3 Wth regard to this linmitation, we note that the word “substantial”

is a word of degree which nmay rai se a question of indefiniteness under 35

U S . C § 112, second paragraph. Note Seattle Box Co. v. Industrial Crating &
Packing Inc., 731 F.2d 818, 826, 221 USPQ 568, 574 (Fed. Cir. 1984). In
present case, however, appellants’ specification has certain guidelines for

(continued. . .)
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A copy of claim1, which is illustrative of the subject
matter at issue, is appended to this decision.

The follow ng references are relied upon by the exam ner
as evidence of obviousness in support of his rejections under

35 U.S.C. § 103:

Cannan et al. (Cannan) 3,882, 961 May 13,
1975
WIlians 4,015, 683 Apr. 5,
1977
Bel | ey 4,759, 422 Jul . 26,
1988
Japanese patent application* 53-113173 Cct. 3,
1978
( Sakaki)

Clainms 1 through 4, 6 and 7 stand rejected under 35
UusS C
8 103 as being unpatentable over Belley in view of Sakaki and
WIllians, and claim5 stands rejected under 35 U.S.C. § 103 as

bei ng unpatentabl e over the references applied in the

3(...continued)
measuring the degree of this term In particular, appellants’ specification
i ndi cates on page 3 that a nuffler of greater length would gain “little nore
in noise reduction,” an exanple being a reduction of about 17 db from a val ue
of about 80 db.

4 Transl ati on attached.
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rejection of claim1 above and further in view of Cannan.
Reference is made to the exam ner’s answer for the conplete
details of these rejections.

Wth regard to claim1, the exam ner concl udes in
substance that the teachings of Sakaki woul d have nmade it
obvious to provide Belley' s exhaust air nuffler 18 with a foam
|'i ner having an inner surface which is substantially flush
with the inner surfaces of the inlet and outlet ends of the
muffler. The WIlianms patent is also cited for its teaching of
utilizing a foamliner in an exhaust air muffler for reducing
noi se caused by flow of exhaust air in a vacuum sweeper.

We have carefully considered the issues raised in this
appeal together with the exam ner’s renmarks and appel |l ants’
argunments. As a result, we conclude that the 8§ 103 rejection
of clainms 5 and 6 cannot be sustai ned. However, we w ||
sustain the 8 103 rejection of clains 1 through 4 and 7,
al t hough not for all of the reasons stated by the exam ner.

Considering first the 8 103 rejection of claim1, the
Bel l ey reference discloses a central vacuum cl eaner system
having a notor-driven conpressor 14 in a central vacuum
chanber housing. The central housing is connected by an
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exhaust air outlet pipe 16 to the inlet end of an exhaust air
muffler 18. Muffler 18 is described in the Belley
specification as being a “conventional known nuffler” (colum
1, line 63) for attenuating noise due to the exhaust air flow
fromthe central unit. Oher than stating that the exhaust air
muffler is “conventional” the Belley specification does not
descri be any of the internal noise-absorbing conponents in the
muf fl er. Appellants do not contest these findings.

Adm ttedly, Belley | acks an express teaching of a noise-
absorbing liner in the exhaust air nuffler as argued by
appel | ants. The Sakaki reference, however, teaches a vacuum
cl eaner muffler for reducing noise due to exhaust air flow
fromthe vacuum cl eaner unit. According to Sakaki’s
speci fication, the exhaust air nmuffler is advantageously
provided with a liner 2 (described as a tube in the
acconpanyi ng transl ation) of suitabl e noi se-absorbing
material, such a urethane foam in an elongated nuffler pipe
between the inlet and outlet ends of the nuffler.

Based on the prior art evidence before us, foamliners,
particul arly pol yurethane foamliners, were well known in the

muffler art at the tinme of appellants’ invention as evi denced
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not only by Sakaki, but also by Belley and Wllians. WIIlians
expressly recogni zes the advantageous utilization of a

pol yuret hane foamliner in an exhaust air nuffler for a vacuum
unit for reducing air exhaust noise (see colum 2, |ines 22-
26). The Belley patent itself also recognizes the advant ageous
utilization of a noise-absorbing polyurethane liner in a
muffler, albeit in a silencer 22 for the notor-cooling fan 20
in the central vacuum cleaning unit.

In light of the foregoing evidence, it follows that the
advant ages of utilizing noise-absorbing foamliners in air
exhaust liners nmufflers for reducing noise due to air flow
were known in the art at the tinme of appellants’ invention,
thus providing the notivation or suggestion for one of
ordinary skill in the art to provide Belley s exhaust air
muffler 18 with a foam noise-absorbing liner. In this regard,
the skilled artisan is presuned to know sonet hi ng nore about
the art than what the references expressly disclose. See In re
Jacoby, 309 F.2d 513, 516, 135 USPQ 317, 319 (CCPA 1962).

Thus, contrary to appellants’ argunent regarding a | ack of
suggestion on page 3 of the brief, we share the exam ner’s
view that it would have been obvious to provide Belley’s

6
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exhaust air nuffler 18 with a foamliner as taught by Sakak
for the reasons stated supra.

Wth regard to the imtation pertaining to the flush
relationship of the liner’s inner surface to the inner
surfaces of the muffler’s inlet and outlet, Sakaki expressly
recogni zes the noi se-reduci ng advantage of |ocating the
liner’s inner surface (dl) such that it is aligned or “flush”
(to use appellants’ |anguage) with the inner surfaces (d2) of
the nuffler’s inlet and outlet ports. It therefore would have
been obvious to provide such a flush relation in the nmuffler
to be utilized in place of Belley s exhaust air nuffler 18.

Wth regard to the claimlimtation pertaining to the
“mnimum |l ength” of the liner, it would have been expected and
therefore obvious to provide the liner (which is the noise-
reduci ng conponent in the nmuffler) with a length that is at
| east | ong enough to achieve a substantial noise reduction
i nasmuch as the fundanental purpose of such a muffler is to
reduce the noise as nuch as practically possible. Appellants’
remarks (see page 5 of the brief) about the failure of a
second Sakaki publication (identified as application No. 52-
31831 on page 4 of the brief) to suggest the clained Iiner
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| ength is unavailing inasmuch as this reference is not relied
upon by the exam ner in his answer to support the rejection of
the appeal ed clains. Furthernore, the recitation that the
liner is required to have a “m ninmum | ength” for achieving the
stated noi se reducti on does not exclude liners of greater

| engt hs as appellants seemto suggest in their argunents.

In view of the foregoing, we are satisfied that the

conbi ned teachings of the Belley, Sakaki and WIIians

ref erences woul d have suggested the subject nmatter of claiml
to one of ordinary skill in the art to warrant a concl usi on of

obvi ousness under the test set forth in In re Keller, 642 F.2d

413, 425, 208 USPQ 871, 881 (CCPA 1981). Accordingly, we wl]l
sustain the 8 103 rejection of claiml.

W will also sustain the 8 103 rejection of claim2 since
the patentability of this claimhas not been separately argued

wi th any degree of specificity. See In re N elson, 816 F.2d

1567, 1572, 2 USPQd 1525, 1528 (Fed. Cr. 1987). In any
event, Sakaki expressly teaches the clained end cap
construction for the self-evident purpose of providing a
dianetrically enlarged liner-receiving attenuating chanber to
render such a construction obvious within the neaning of §
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103. It will be noted that the | anguage in claim2 is broad
enough to enconpass end caps which are unitary with the
nmuf f I er pi pe.

Wth regard to claim3, we also share the exam ner’s view

that it woul d have been obvious to nmake the clained nuffler
parts from plastic. Appellants have not contested the
exam ner’s findings in the first full paragraph on page 6 of
the answer. W are convinced that at the tinme of appellants’
i nvention, those skilled in the nuffler art would have been
aware of the beneficial results stemmng fromparts nade of
pl astic as opposed to other materials. Accordingly, we wll
al so sustain the 8 103 rejection of claimS3.

Wth regard to claim4, the beneficial results stenm ng
froman open cell foam structure to attenuate noi se was known
in the nuffler art prior appellants’ invention as evidenced by
Bel |l ey’ s express suggestion of such a cell structure for
maki ng the foamliner used in the silencer 22. W therefore
agree with the examner that it would have been obvious to
utilize an open cell structure for the muffler’s foamliner.
Accordingly, we will also sustain the 8 103 rejection of claim

4.
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Wth regard to claim7, the exam ner concedes that the
applied references do not disclose the clained di nensions of
the liner. However, it is well settled that where
patentability is predicated upon sone range or other variable,
such as nunerical values in the present case, the applicant
must show that such variables are critical by establishing
that the clained val ues achi eve unexpected results. See In re
Haung, 100 F.3d 135, 139, 40 USPQ2d 1685, 1688 (Fed. Cr

1996), In re Wodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934,

1936-1937 (Fed. Gr. 1990) and In re Aller, 220 F.2d 454, 456,

105 USPQ 233, 235 (CCPA 1955).

In the present case, appellants have not denonstrated
that the nunerical values recited in claim7 produce
unexpected results or are critical in any other sense.
Accordingly, we will sustain the 8 103 rejection of claim?7.

Wth regard to claim6, WIIlians teaches a pol yester
pol yuret hane Iiner, not a polyether polyurethane |iner.

Pol yet her pol yurethane is to be distinguished from pol yester
pol yur et hane. Accordingly, we nmust reverse the 8 103 rejection

of cl aim®6.

10



Appeal No. 98-2325
Application No. 08/546,116

Wth regard to claimb5, appellants have recogni zed that a
pore density of 65 pores per linear inch renders the foam
l'iner effective for noise reduction under high velocity air
conditions (see page 4 of appellants’ specification). Cannan
does not recogni ze such an effect of the pore density for
pol yur et hane foam Instead, Cannan teaches an exhaust air
muf fl er in which the pore densities of mnultiple polyurethane
foamlayers in an air filter progressively increase fromthe
inlet end of the filter to the outlet end of filter. In
Cannan’s preferred enbodi nent, an internediate |ayer is
provided with a pore density of 65 pore per |inear inch.
However, we agree with appellants that the arbitrary sel ection
of this internmedi ate pore density for nodifying Sakaki’s
tubul ar sound-attenuating |liner is based on hindsight
know edge of appellants’ teachings. Hi ndsight analysis,

however, is clearly inproper. In re Dem nski, 796 F.2d 436,

443, 230 USPQ 313, 316 (Fed. Cir. 1986). Accordingly, we mnust
al so reverse the 8 103 rejection of claimb5.

The exam ner’s decision rejecting the appealed clains is
affirmed with respect to clains 1 through 4 and 7, but is
reversed with respect to clains 5 and 6.
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No tinme period for taking any subsequent action in

connection with this appeal nay be extended under 37 CFR

§ 1.136(a).

AFFI RVED- | N- PART

HARRI SON E. McCANDLI SH
Seni or Adm ni strative Patent Judge

)

NEAL E. ABRAMS
Adm ni strative Patent Judge

JOHN F. GONZALES
Adm ni strative Patent Judge
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Wal nut Whods Centre
5955 West Main Street
Kal amazoo, M 49009
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APPENDI X

1. A central vacuum cl eaner having a muffler
communicated in air flowrelation to an exhaust air flow pi pe,
said muffler conprising an elongated nuffler pipe having an
inlet and outlet and a foamliner disposed in said nuffler
pi pe, said foamliner having an inner surface that is
substantially flush with inner surfaces of said inlet and
outlet, said foamliner having a mninmum |l ength sufficient to
achi eve substantial exhaust air flow noise reduction.
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