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DECI S| ON ON APPEAL

This is a decision on appeal fromthe examner's fina
rejection of claims 9, 10 and 12 through 16. Caim 11 has

been allowed. Cdains 1 through 8 have been cancel ed.

W AFFI RM
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BACKGROUND

The appellant's invention relates to an
el ectromagneti cally actuated valve. An understanding of the
i nvention can be derived froma reading of exenplary claim9,

whi ch appears in the appendi x to the appellant's brief.

The prior art references of record relied upon by the

exam ner in rejecting the appeal ed clains are:

Longswort h 4,152,903 May 8,
1979

Kam ya et al. (Kam ya) 4,483, 485 Nov. 20,
1984

Meseni ch 4,798, 329 Jan. 17,
1989

Morini et al. (Morini) 4,923,122 May 8,
1990

Hunt 4,946, 107 Aug.
7, 1990

Terakado et al. (Terakado) 5,156, 341 Cct. 20,
1992

Ref erence made of record by this panel of the Board is:
Newc onb 4,284, 263 Aug. 18,

1981
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Claim9 stands rejected under 35 U.S.C. § 102(b) as being

antici pated by Hunt.?

Clains 9, 10 and 132 stand rejected under 35 U . S.C. § 103

as bei ng unpatentabl e over Terakado in view of Kam ya.

Clainms 12 and 16 stand rejected under 35 U. S.C. 8§ 103 as

bei ng unpat ent abl e over Terakado in view of Kam ya and Morini.

Claim 14 stands rejected under 35 U.S.C. § 103 as being

unpat ent abl e over Terakado in view of Kam ya and Meseni ch.

Claim 15 stands rejected under 35 U.S.C. §8 103 as being

unpat ent abl e over Terakado in view of Kam ya and Longswort h.

2 The rejection of claim12 under 35 U.S.C. § 102(b) nmde
in the final rejection was apparently w thdrawn by the
exam ner since the answer does not include claim1l2 in this
rejection.

W note that claim 13 depends fromclaim1l2. daim1l2
was not included in this 8 103 rejection, but was included in
another 8 103 rejection. Since the appellant has not argued
these clains separately fromtheir independent claim?9, we
need not resolve this discrepancy.
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Rat her than reiterate the conflicting viewoints advanced
by the exam ner and the appell ant regardi ng the above-noted
rejections, we nmake reference to the final rejection (Paper
No. 8, mail ed Decenber 20, 1996) and the exam ner's answer
(Paper No. 12, muailed May 15, 1997) for the exam ner's
conpl ete reasoning in support of the rejections, and to the
appellant's brief (Paper No. 11, filed March 24, 1997) for the

appel l ant's argunents thereagai nst.

OPI NI ON
In reaching our decision in this appeal, we have given
careful consideration to the appellant's specification and
clainms, to the applied prior art references, and to the
respective positions articul ated by the appellant and the
exam ner. As a consequence of our review, we make the

det er m nati ons which foll ow.

The anti ci pation issue
W will not sustain the rejection of claim9 under 35

U S.C. 8§ 102(b) as being anticipated by Hunt.
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To support a rejection of a claimunder 35 U. S.C. §
102(b), it nust be shown that each elenent of the claimis
di scl osed, either expressly described or under principles of

I nherency, in a single prior art reference. See Kalnman v.

Kinberly-dark Corp., 713 F.2d 760, 772, 218 USPQ 781, 789

(Fed. Cir. 1983), cert. denied, 465 U S. 1026 (1984).

Caim9 recites an el ectromagnetically actuated val ve
conprising, inter alia, a core, a coil, a valve seat, an
armature, a valve closing elenent, a valve needle and a val ve
seat carrier wherein the material of the valve seat carrier
has a | arger coefficient of thermal expansion than the

mat eri al of the val ve needl e.

Hunt di scl oses an el ectromagnetic fuel injection valve.
As shown in Figure 1, the el ectromagnetic fuel injection valve
includes a core 10, a coil 4, a nozzle seat 22, an armature
val ve 26, a sleeve nenber 20 and ball valve 35. Hunt teaches
(colum 2, lines 50-52) that the sleeve nenber 20 is forned of
a non-magnetic material such as plastics, ceramcs, stainless

steel and the like. Hunt also teaches (colum 2, |ine 58)
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that the armature valve 26 is nagnetic. Hunt does not
di scl ose any particular material to be used for the armature

val ve 26.

In view of these teachings of Hunt, we agree with the
exam ner that the sleeve nenber 20 and the armature val ve 26
are made of different materials. However, since Hunt provides
no indication of the specific magnetic material used for the
armature val ve 26, we al so agree with the appellant's argunent
(brief, pp. 6-7) that there is no disclosure, either expressly
or inherently, that the material of the sleeve nenber 20
(i.e., the valve seat carrier) has a | arger coefficient of
t hermal expansion than the material of the armature val ve 26
(i.e., the valve needle). Accordingly, the decision of the
exam ner to reject claim9 under 35 U.S.C. § 102(b) is

rever sed.

The obvi ousness i ssues
Claim?9
W will sustain the rejection of claim9 under 35 U. S C

§ 103.
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The test for obviousness is what the conbi ned teachi ngs
of the references woul d have suggested to one of ordinary

skill in the art. See In re Younq, 927 F.2d 588, 591, 18

UsSPQ2d 1089, 1091 (Fed. Cir. 1991) and In re Keller, 642 F. 2d

413, 425, 208 USPQ 871, 881 (CCPA 1981).

Ter akado di scl oses an el ectromagnetic type fuel injection
val ve. According to one aspect of his invention (colum 2,
lines 25-28), the armature, the rod, and the valve body at the
end of the rod are integrally formed fromthe sane material .
As shown in Figure 1, the el ectromagnetic type fuel injection
val ve 10 conprises a stator iron core 1, an el ectromagnetic
coil 2 surrounding this stator iron core, a plastic insulating
menber 3
nol ded around this el ectromagnetic coil and surrounding the
stator iron core, a casing 4 nade of a magnetic material, a
val ve guide 5 supported at the bottomof this casing, a noving
body 6 whose arnature 6a faces the | ower end of the stator
iron core, a stopper 7 in the formof a split washer and
retai ned between a step section of the casing and the val ve

gui de, a nozzle 8 supported at the bottom of the valve guide,
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a coil spring 9 arranged to bias the noving body 6, and an
adjusting screw 11 threaded into the threaded upper section of
the central hole la of the stator iron core and adapted to
enabl e the spring load to be adjusted fromthe exterior.
Referring to Figure 2, the noving body 6 conprises an armature
6a, a rod 6b, a guide portion 6¢c having a disc-1like
configuration, and a spherical valve body 6d designed to be
seated on the valve seat 5a of the valve guide 5. The
armature 6a faces in the casing 4 the | ower end of the

stator iron core 1, the guide portion 6¢c being in slidable
contact with the inner peripheral surface of the center hole
5b of the valve guide 5. The noving body 6 is constantly

bi ased downwards by a coil spring 9, thereby seating the valve
body 6d

on the valve seat 5a of the valve guide 5. Only when the

el ectromagnetic coil 2 is excited to cause the noving body 6
to be attracted by the stator iron core 1 will the val ve body
6d be able to separate fromthe val ve seat 5a of the valve
gui de 5, thereby causing fuel supplied through a fuel passage
13 to be ejected outwardly through the nozzle 8. Terakado

further discloses that the noving body 6 is nade of a nmateri al
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A sel ected from anong those neeting JI'S standard SUS420J2 (the
type containing 0.26 to 0.40% C and 12.00 to 14.00% Cr) taking
into consideration the magnetic properties, the induction
heating suitability, and the corrosion resistance. The
armature 6a, the guide portion 6¢c and rod 6b are integrally

fornmed fromthis materi al .

Kam ya di scl oses an el ectromagnetic fuel injector. As
shown in Figure 3, the electromagnetic fuel injector 21
i ncl udes a val ve housing 22 provided with a fuel injection
nozzle 23 at its front end and a gui de hole 24 extendi ng al ong
its axis for guiding a plunger-Ilike valve body 31. A valve
body 31 is slidably inserted into the guide hole 24. An
armature 34 is fixed to the rear end of the valve body 31. A
fuel chanber 24a is defined between the fuel injection nozzle
23 and the front portion of the guide hole 24. Kam ya teaches
that the arrangenents of el ectronmagnetic housing 27, fixed
magnet core
28, exciting coil 29, termnal 30, Oring seals 35, 36 and 37,
and fuel filter 38 are substantially identical with those in a

conventional electromagnetic fuel injector. The fixed magnet
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core 28 is provided with an axial through-hole as a fue
passage 25. A conpression spring 26 is inserted into the
front portion of the axial through-hole so as to nornally bias
agai nst the rear end of the valve body 31 and hold the val ve
body 31 in a closed position. The conpression spring 26 abuts
against the front end of a sleeve 25a which is carried in the
axi al through-hole of the fixed magnet core 28. As shown in
Figure 4, the valve body 31 is constituted of a val ve nenber
32 having a spherical surface 32a, hollow cylindrical slide
menber 33 and an armature 34 fixed on the rear end of the
slide nmenber 33. The interior of the slide nmenber 33 serves
as a fuel passage 33a and fuel outlets 33b are provided at the
front side wall of the slide nmenber 33. Wth this
arrangenent, liquid fuel flow ng through an opening 34a of the
armature 34 is supplied through the fuel passage 33a and the
fuel outputs 33b to the fuel chanber 24a. 1In order to reduce
the wei ght of the valve body 31, the val ve nenber 32 and/ or
the slide nmenber 33 are preferably formed of titaniumor
titanium alloy having specific gravity of about 4.5 as well as

stai nl ess steel SUS 440C having specific gravity of about 8.0
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or nore preferably formed of ceram c having specific gravity

of about 2 to 4. Kamya teaches (colum 4, lines 57-64) that
[s]ince the slide nenber 33 is of a hollow cylindrica
shape and the val ve nenber 32 and the slide nenber 33 are
formed of a light material such as titanium the valve
body 31 is reduced in weight, thereby increasing the
response characteristic to the on-off operation of the
exciting coil and reducing the time required for the

val ve body to be stabilized when the valve is opened or
cl osed.

In applying the above-noted test for obviousness, the
exam ner determ ned (final rejection, p. 3) that
[i]t is deened to have been obvious to one of ordinary
skill in the art to construct the valve stem|[of
Terakado] fromtitaniumas taught by Kamya to reduce the
val ve stem wei ght and increase [sic, decrease] the
response tine of the valve in Terakado.
Implicit inthis rejection is the exam ner’s view that
t he above noted nodification of Terakado would result in an

appar at us whi ch corresponds to the apparatus recited in claim

9 in all respects.

Initially, we note that the appellant has not argued that
the material of the valve seat carrier does not have a | arger

coefficient of thermal expansion than the nmaterial of the
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val ve needle. The argunents raised by the appellant (brief,

pp. 7-11) are unpersuasive for the follow ng reasons.

First, on pages 9-10 of the brief, the appellant argues
that Terakado teaches away fromusing titaniumin the manner
set forth by the examner. W do not agree. Wile Terakado
does di sclose that his noving body 6 is nade of a material A
sel ected from anong those neeting JI'S standard SUS420J2 (the
type containing 0.26 to 0.40% C and 12.00 to 14.00% Cr) taking
into consideration the magnetic properties, the induction
heating suitability, and the corrosion resistance, this
teaching of a preferred enbodi nent does not constitute a
teaching away. This is especially true since according to one
aspect of Terakado's invention (colum 2, lines 25-28), the
armature, the rod, and the valve body (i.e., the noving body)
are integrally fornmed fromthe sanme material . Thus, it is
our view that Terakado's disclosure, taken as a whole, is not
limted to materials neeting JIS standard SUS420J2. See In re

Susi, 440 F.2d 442, 169 USPQ 423 (CCPA 1971) and |ln re Dunn,

349 F.2d 433, 146 USPQ 479 (CCPA 1965).
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Second, on pages 10-11 of the brief, the appellant argues
that if one skilled in the art nodified the structure of the
Terakado patent in view of the Kam ya patent, one would have
substituted titaniumnot only for the valve stemof the
Terakado patent, but also for all the conponents of the valve
body (including the casing) so that the valve body weight is
further reduced and the valve is made stronger. W do not
agree. W have reviewed the Kam ya patent and fail to find
any suggestion, teaching or notivation to nake the changes
proposed by the appellant. However, it is our opinion that of
the Kam ya patent does provi de the suggestion, teaching and
notivation to make the change proposed by the examner. 1In
that regard, Kam ya specifically teaches to formthe val ve
body 31 of a light material, such as titanium to reduced its
wei ght, thereby increasing its response characteristic to the
on-of f operation of the exciting coil and reducing the tine
required for the valve body to be stabilized when the valve is
opened or closed. In our view, this is sufficient suggestion,
teaching and notivation to
construct the valve stem(i.e., the noving body 6) of Terakado

fromtitani um
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For the reasons set forth above, the decision of the

examner to reject claim9 under 35 U S.C. 8§ 103 is affirned.

Clainms 10 and 12 through 16
Dependent clainms 10 and 12 through 16 have not been
separately argued by the appellant. Accordingly, these clains

will be treated as falling wwth parent claim9. See In re

Young, 927 F.2d 588, 590, 18 USPQR2d 1089, 1091 (Fed. Cir

1991); In re Nielson, 816 F.2d 1567, 1572, 2 USPQd 1525, 1528

(Fed. Gir. 1987); and In re Wod, 582 F.2d 638, 642, 199 USPQ

137, 140 (CCPA 1978). Thus, it follows that the decision of
the examner to reject clainms 10 and 12 through 16 under 35

US.C § 103 is also affirned.

Cl TATI ON OF PRI OR ART

W cite the patent to Newconb for consideration by both
the appellant and the exam ner in any further proceedi ngs on

the nerits of the appeal ed subject matter.

Newconmb di scl oses a control valve such as a servoval ve or

fuel injection valve for controlling flow of a nmedium As
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shown in Figure 2, the control valve includes a valve body 21
and a piezoelectric actuating elenent 2. The val ve body 21

i ncludes an inlet duct (not identified in Figure 2, but
identified at 4 in Figure 1) and an outlet duct (not
identified in Figure 2, but identified at 5 in Figure 1).
Between the two ducts, a valve seat is provided agai nst which
a di sc-shaped novable body 6 rests. The novable body 6 is
accommpdated in a val ve head

7 which is attached to the valve body 21 by bolts (not shown).
A disc spring 8 acts to press the novabl e body 6 agai nst the
seat so that the valve is held in a normally closed condition.
The | ower end of the actuating elenment 2 carries a netal pad
2a whi ch

rests agai nst the novable body 6. Elongation of the actuating
el ement 2, by neans of the application of a suitable

el ectrical signal to the elenment 2, will cause the novabl e
body 6 to be noved downwards agai nst the force of spring 8 so
that fluid under pressure can flow frominlet duct, along the
novabl e body 6, and out of the outlet duct. The piezoelectric
actuating elenent 2 is encapsulated in a body 16 of a suitable

material to forma cylinder shape and whi ch provides a snooth
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sealing surface for contact with a sealing nenber 12. The
actuating elenent 2 has an upper end piece or spacer 22b.
Newconb teaches (colum 3, lines 38-47) that (1) the valve
body 21 and the | ower end piece 2a of the actuating nenber 2
were made from steel having a thermal expansion coefficient of
12 Fm K?, (2) the piezoceramc material formng the actuating
menber 2 has a thermal expansion coefficient of 4 FmK?;, and
(3) the upper end piece or spacer 22b of the actuating nenber
was made from al umi num havi ng a thermal expansi on coefficient

of 23 FmK!?

Newconb di scl oses (colum 3, lines 52-68) that

[t]he I ength of the alum numend piece 22b is
determined as follows. |In operation of the valve any
t hermal expansi on of the steel valve body 21 and end
plate 14 would result in the distance between the side
with the plate 14 and the open side of the val ve housing
becom ng | arger. The sane tenperature change woul d cause
the al um num end pi ece or spacer 22b, the elenent 2 and
the lower end piece 2a to expand in a direction away from
the end plate 14. The axial lengths of the parts 22b, 2
and 2a can be cal culated so that the thermal expansion
coefficient of these parts together corresponds to that
of the body 21 and end plate 14.

In this way, the | ower surface of the | ower end
pi ece 2a where it nakes contact with the novabl e body 6
can be maintained in a substantially fixed position with
respect to the seat end of val ve housing 21 even though
changes in the tenperature of the valve nay take place.
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In any further proceedings on the nerits of the appeal ed
subj ect matter, the exam ner should determ ne on the record
whet her or not Newconb, newly cited by this panel of the
Board, conbined with any of the other prior art would render

any cl ai m obvi ous under 35 U. S.C. § 103.

CONCLUSI ON

To summari ze, the decision of the exam ner to reject
claim9 under 35 U S.C. 8 102(b) is reversed and the decision
of the examner to reject clains 9, 10 and 12 through 16 under

35 US. C. § 103 is affirned.

Since at | east one rejection of each of the appeal ed
cl ains has been affirmed, the decision of the exam ner is

affirned.
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No tinme period for taking any subsequent action in
connection with this appeal nay be extended under 37 CFR
8§ 1.136(a).
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