The opinion in support of the decision being entered today
was not witten for publication and is not binding precedent
of the Board.

Paper No. 34

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
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Application 08/560, 108!

ON BRI EF

Bef ore HAI RSTON, FLEM NG and GROSS, Adni nistrative Patent
Judges.

FLEM NG Adm ni strative Patent Judge.

DECI SI ON ON APPEAL
This is a decision on appeal fromthe final rejection of

clainms 1-11, 13, and 15-21% all of the clainms pending in the

! Application for patent filed Novenmber 17, 1995.

2 The copy of claim6 provided in Appellant's Appendix to
the Brief contains the typographical errors of using "=" where

is required. In claim20, line 2, followng the word
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present application. Cains 12 and 14 have been cancel ed.
Dependent cl ai m 22% has not been addressed by the Exam ner or
Appel l ant after its entry, and, as it has not been rejected it
is not before us.

The invention relates to a system and net hod for
provi ding i nages of real and virtual objects in a head nounted
di splay (specification, page 1, lines 1-2). A pair of caneras
(figure 1, item nunbered 10) are nmounted on a viewer's head
(figure 1, item nunbered 12) to provide video signals on a
line (figure 1, itemnunbered 14) to a conputer and inage
processor (figure 1, item nunbered 16). The video signals
contain image information relating to real objects inmged by
the canmeras (specification, page 5, line 30 through page 6,
line 2).

The conmputer and i mage processor have stored a conputer
nodel of an object space, which may be a roomin a house, and
the nodel may include furniture fixed at various points within

the room (specification, page 6, lines 3-7). Viewer nonitors

"plurality” the word "of" is m ssing.
3 Submtted by Appellant in paper No. 25, Anmendnent D.
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(figure 1, item nunbered 18) provide sensed signals indicative
of viewer novenents within the object space to the conputer
and i mage processor. In response to the sensed signals the
conput er and i nage processor provide virtual object selection
signals on a line (figure 1, itemnunbered 20) to a virtua

obj ect imge store (figure 1, item nunbered 22) which contains
a plurality of scenarios containing i mages of one or nore
virtual objects. The selected scenario is output on a line
(figure 1, item nunbered 24) to the conputer and i mge
processor where images of the virtual objects are integrated
with the images of the real objects provided on |line 14. The
integrated i mge signal is provided on a line (figure 1, item
nunbered 26) to a head nounted display (figure 1, item
nunbered 28) worn by the viewer in the object space.

Di sconcerting tinme |lag between the viewer's actions in an
enpty virtual environnent filled with virtual objects and the
response of the imging system (specification, page 2, |ines
29-32) is mnimzed by using i mges fromthe head-nmounted
canera to be displayed on the head-nounted viewer, and by
using inmages imtative of virtual objects noving in the object
space which are retrieved fromstorage and are integrated with

3
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the actual image. This is acconplished by prestoring the
positions and geonetric features of the real objects in a
conputer spatial nodel of the space (specification, page 3,
lines 32-36), thus elimnating retrieval of stationary objects

from storage.

| ndependent claim1 is reproduced as foll ows:

1. Apparatus for providing a virtual reality environnent
wi th inmages of virtual objects provided in response to sensed
actions of a viewer wherein the images of virtual objects |ag
after the sensed actions of the viewer, conprising:

a head nmounted canera (10) for nmounting on a head (12) of
the viewer acting as a caneraman for gathering i mages of rea
objects froma noving perspective of the viewer, said canera
responsive to reflected Iight fromthe real objects in an
obj ect space, for providing a real object inmage signal (14)

i ndicative of the real objects;

an i mage store (22), responsive to a selection signal
(20), for providing a prestored virtual object inmage signa
(24) indicative of noving virtual objects;

a conputer and i mage processor (16) having positions and
geonetric features of said real objects prestored in a
conput er spatial nodel of the object space, responsive to a
plurality of nmonitor signals for providing the selection
signal (20) and responsive to the real object imge signal
(14) and the virtual object inmage signal (24), for providing
an integrated i mage signal (26) indicative of both said rea
obj ects and said virtual objects;
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one or nore nonitors (18), responsive to one or nore
correspondi ng actions of the viewer acting as a caneraman in
t he obj ect space, for providing the plurality of nonitor
signals; and

a head nounted display (28) for nounting on the head of
the viewer, responsive to the integrated i mage signal 26), for
providing integrated i nages of the object space with real and
virtual objects for viewng by the viewer with the i mages of
the real objects in registration with the real objects from
t he novi ng point of view of the viewer and for view ng by the
viewer with the inmages of the virtual objects integrated
therewith, wherein the noving virtual objects nove with
respect to the real objects positioned in the spatial nodel
for interacting with the viewer and whereby the | ag of the
i mges of virtual objects after the sensed actions of the
viewer is reduced.

The Exam ner relies on the follow ng references:

Ri t chey 5,130, 794 Jul . 14,
1992
Ruof f 4,513, 317 Apr. 23,
1985

Bajura Mchael “Merging Virtual Objects with the Real Worl d”
i n: Comput er Graphics (1992), pp 203-210.

| van Sut herl and “A head-nounted three di nensional display”
(1968), pp 757-763.

M Deering “H gh Resolution Virtual Reality” Conputer G aphics
(1992), pp 195-202.

Claims 1, 4-7, 9, 13 and 19-20 stand rejected under

35 U.S.C. §8 103 as being unpatentable over Bajura in view of
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Sut her | and.

Clainms 2-3, 8 and 21 stand rejected under 35 U . S.C. § 103
as being unpatentable over Bajura in view of Sutherland and
Ri t chey.

Clainms 10-11, 15 and 17-18 stand rejected under 35 U. S. C

8§ 103 as being unpatentable over Bajura in view of Sutherland
and Ruoff.

Claim 16 stands rejected under 35 U . S.C. § 103 as being
unpat ent abl e over Bajura in view of Sutherland and R tchey and
Ruof f .

Clains 1, 4-7, 9, 13 and 19-20 stand rejected under
35 U.S.C. 8§ 103 as being unpatentabl e over Bajura in view of

Deeri ng.

Clains 2-3, 8 and 21 stand rejected under 35 U.S.C. § 103
as bei ng unpatentable over Bajura in view of Deering and
Ri t chey.
Clainms 10-11, 15 and 17-18 stand rejected under 35 U.S. C
8 103 as being unpatentable over Bajura in view of Deering
and Ruoff.
Claim 16 stands rejected under 35 U.S.C. § 103 as being
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unpat ent abl e over Bajura in view of Deering and R tchey and
Ruof f . 4

Rat her than reiterate the argunents of Appellants and the
Exam ner, reference is made to the Brief® Reply Brief® and
the Exam ner's Answer’ for the respective details thereof.

OPI NI ON

W will not sustain the rejections of clainms 1-11, 13 and
15-22 under 35 U.S. C. § 103.

The Exam ner has failed to set forth a prima facie case.
It is the burden of the Exami ner to establish why one having
ordinary skill in the art would have been led to the clai nmed

i nvention by the express teachings or suggestions found

“In the final rejection (paper no. 26) the Exam ner
rejected clainms 1-5, 10, 13, 15, 18-19 and 21 under 35 U. S. C
8§ 112, first paragraph, for the specification failing to
support specific limtations of claiml. As the Exam ner
withdrew this rejection at section 14 of the Exam ner's Answer
this matter is no | onger at issue.

5> The Brief was received June 4, 1998.

® The Reply Brief was received Cctober 16, 1998. The
Examiner mailed a letter Decenber 18, 1998 stating that
Appel lant's Reply Brief had been entered and consi dered but no
further response by the Exam ner was deened necessary.

" The Exam ner's Answer was mail ed August 11, 1998.
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in the prior art, or by inplications contained in such

t eachi ngs or suggestions. |In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1, 6 (Fed. Cir. 1983). The Federal Circuit states
that “[t]he nmere fact that the prior art may be nodified in

t he manner suggested by Exam ner does not make the
nodi fi cation obvious unless the prior art suggested the
desirability of the nodification.” 1In re Fritch, 972 F. 2d
1260, 1266 n. 14, 23 USPQ2d 1780, 1783-84 n.14 (Fed. Cr

1992), citing In re Gordon, 733 F.2d 900, 902, 221 USPQ 1125,
1127 (Fed. Cir. 1984). It is further established that “[s]uch
a suggestion may conme fromthe nature of the problemto be

sol ved, leading inventors to ook to references relating to
possi bl e solutions to that problem” Pro-Mld & Tool Co. v.

G eat Lakes Plastics, 75 F.3d 1568, 1573, 37 USPQ2d 1626, 1630
(Fed. Cir. 1996) citing In re Rinehart, 531 F.2d 1048, 1054,
189 USPQ 143, 149 (CCPA 1976) (considering the problemto be
solved in a determ nation of obviousness). The Federal

Circuit reasons in Para-Ordnance Mg. v. SGS Inporters Int’|
Inc., 73 F.3d 1085, 1088-89, 37 USPQRd 1237, 1239-40 (Fed.

Cr. 1995), that for the determ nation of obviousness, the
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court nmust answer whether one of ordinary skill in the art who
sets out to solve the problem and who had before himin his
wor kshop the prior art, would have reasonably expected to use
the solution that is claimed by Appellants. However,
“[ o] bvi ousness may not be established using hindsight or in
vi ew of the teachings or suggestions of the invention.” Para-
Ordnance Mg. v. SGS Inporters Int’l, 73 F.3d at 1087, 37
UsP2d at 1239, citing W L. Gore & Assocs., Inc. v. Garlock,
Inc. 721 F.2d 1551, 1553, 220 USPQ 311, 312-13. |In addition
our review ng court requires the PTO to make specific findings
on a suggestion to conbine prior art references. In re
Denbi czak, 175 F.3d 994, 1000-01, 50 USPQ2d 1614, 1617-19
(Fed. Gr. 1999).

W will first consider the rejection of clains 1, 4-7, 9,
13 and 19-20 under 35 U.S.C. 8§ 103 as bei ng unpatentabl e over
Bajura in view of Sutherland.

On page 6 of the Appeal Brief (hereinafter "Brief"),
Appel l ant agrees with the Exam ner that Bajura shows a head
mount ed canera for nounting on the head of a viewer acting as

a canmeraman, an imge processor for integrating these images
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w th sensed images (but of a real fetus with ultrasound, not a
virtual object), one or nore nonitors responsive to the
actions of the viewer acting as the caneraman, and a head
nmount ed di splay responsive to the integrated i mage signal for
providing integrated i nages of the object space with the

i mges of the fetus.

Furthernore, Appellant adm ts® that Bajura suggests a non-
real -time image, such as a building or addition before
construction, in "other applications” under Section 6.2 on
page 209. This non-real-tine inmage would nost |ikely be
prestored and
be of virtual objects. However, Appellant contends that
Bajura fails to suggest prestoring positions and geonetric
features of real objects in a conputer nodel.

Appel I ant then contends® that a person of ordinary skil
inthis art in possession of both Bajura and Sutherland woul d
not use the prestored imges of Sutherland to nodify Bajura to

carry

8 Brief, page 7; Reply Brief, page 2.
° Brief, page 8.
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out the clained invention as “neither reference has to do with
presenting i mges of actual objects and i mages of noving

virtual objects in conjunction” (Appellant's enphasis).

Appel l ant then differentiates Sutherland from Baj ura,
poi nting out that Sutherland teaches “the use of an optical
see-through display with prestored virtual objects” which
appear to hang in space around the user, while Bajura

di scl oses “a video see-through display” (Appellant's

enphasis). Sutherland prestores wire frane |ine draw ngs' and
has nothing to do with prestoring positions and geonetric
features of real objects. Furthernore, Appellant notes! that
al t hough Sut herl and teaches the use of a prestored virtual
object, it teaches its use in a stationary way with an

opti cal - see-t hrough device, and one skilled in this art would
not think of using Sutherland' s prestored virtual objects with

t he vi deo-see-through application of Bajura.

10 pPage 758, line 9; figures 8-9.
11 Brief, pages 9 and 10.
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In addition, Appellant asserts that there is no
notivation present in either reference, alone or in
conbi nation, to make such a nodification to Bajura based on
Sut herl and, and that a person in possession of Bajura would
not | ook to optical -see-through technology for sol ving video-
see-t hrough problens evident fromthese references.
Furthernore, Appellant states that even if one | ooked to
opti cal - see-t hrough technol ogy for solving video-see-through
problenms, it would nerely suggest a prestored i mage of a
stationary hanging virtual object, and there would be no
prestored positions and geonetrical features of real objects
and no integration with noving virtual objects.

In regard to the "Qther Applications” of Bajura®?
Appel | ant asserts that there is no need shown or suggested to
replace any total virtual environnment and there is no hint to
except noving virtual objects (Appellant’'s enphasis).

Finally, Appellant argues®® that the preanble of claiml

recites the "lag" problemto which Appellant's invention is

12 page 209, columm 1.
13 Brief, pages 17 and 18.

12
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directed, and the "whereby" clause in the |ast paragraph of
claim1l1 concludes with the "lag" being reduced, and these
limtations are not disclosed by the applied references.

In the rejection the Exam ner admits that Bajura does
not explicitly disclose that the graphic image signal is a
graphic prestored graphic inmage signal, and asserts that it is
well known in the art to generate a prestored virtual imge
signal froma plurality of prestored virtual image signals as
shown by Sutherland. In addition, the Exam ner asserts that
as Bajura suggests that the graphic i mage signal can be used
to preview buildings on site before construction or visualize
additions to existing architecture, it would have been obvi ous
to one of ordinary skill in the art to substitute Sutherland's
prestored virtual image signals for Bajura's real-tine
generated ul trasound i mage displ ay.

In reply to Appellant's argunent that Bajura does not
show or suggest having positions and geonetric features of

real objects prestored in a conputer spatial nodel the

Y Final rejection, page 3.

13
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Exam ner asserts® that the positions and geonetric features of
the real objects in the conputer spatial nodel have to be
determined in order to display the real objects in the
environnment. The Exam ner then points to Bajura at lines 6-7
of the first paragraph of section 4.2, section 4.4 and pages
206- 207, as
clearly suggesting determ ning and storing the positions and
geonetric features of the real objects in the conputer spatial
nodel .

In response to Appellant's argunment directed to the
conbi nation of Sutherland' s optical -see-through technol ogy
with Bajura' s video-see-through technol ogy, the Exam ner notes

t hat

the rejection only conbined the prestoring neans of Sutherl and
with Bajura' s display apparatus.

As to Appellant's argunent directed to the tine | ag
aspects of the invention, the Exam ner asserts that when

Bajura is nodified as set forth in the rejection, it would

15 Answer, page 7.

14
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i nherently solve this problem because Bajura retrieves only
the virtual world fromstorage, as it uses real tine inages
and virtual inmages.

The Federal Circuit states that "[t]he nere fact that the
prior art may be nodified in the manner suggested by the
Exam ner does not neke the nodification obvious unless the
prior art suggested the desirability of the nodification.” In
re Fritch, 972 F.2d at 1266 n. 14, 23 USPQR2d at 1783-84 n. 14
(Fed. Cir. 1992), citing In re Gordon, 733 F.2d at 902, 221
USPQ at 1127 (Fed. G r. 1984). "QOobviousness nay not be
establ i shed using hindsight or in view of the teachings or
suggestions of the inventor." Para-Ordnance, 73 F.3d at 1087,
37 USP@d at 1239, citing W L. Gore & Assocs., 721 F.2d at
1551, 1553, 220 USPQ at 311, 312-13. In addition, our
reviewi ng court requires the PTOto nake specific findings on
a suggestion to conbine prior art references. In re
Denbi czak, 175 F.3d 994, 1000-01, 50 USPQ2d 1614, 1617-19

(Fed. Gr. 1999).

15
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As pointed out by our review ng court, we nust first
determ ne the scope of the claim "[T]he name of the gane is
the claim” In re Hniker Co., 150 F.3d 1362, 1369, 47 USPQd
1523, 1529 (Fed. Cir. 1998).

Turning first to Appellant's claim 1, we note that this
claim’ calls for "a conputer and inmge processor having
positions and geonetric features of said real objects
prestored in a conputer spatial nodel of the object space .

" We agree with Appellant that this is not taught or
suggested by Bajura. W have reviewed the sections®® of Bajura
noted by the Exam ner and find no such disclosure. The
apposite section of lines 6 and 7 of the first paragraph of
section 4.2 states "lInmages in the virtual environnment are
registered to the real world within the update-rate limt of

the tracking and display system. . . ." Section 4.4 is

directed to calibration of the system and provides for

 Simlar limtations are present in independent clains 6
and 7.

7 Lines 5-9.

8 lines 6-7 of the first paragraph of section 4.2,
section 4.4 and pages 206-207

16
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transducer transformation and canera transformation to
calibrate the test system and notes that the canera
transformation relates the position and orientation of the
head- nounted tracker to the HVD TV canmera position
orientation and field of view Pages 206 and 207 contain
sections 4.2 and 4.4 and figures 4-6. Contrary to the
Exam ner's assertions, these sections of Bajura are devoid of
di scl osure of a conputer and imge processor having positions
and geonetric features of said real objects prestored in a
conput er spatial nodel of the object space.

We find that Sutherland prestores wire frane line
drawi ngs*® and has nothing to do with prestoring positions and
geonetric features of real objects. Al though Sutherland
teaches the use of a prestored virtual object, it teaches its
use in a stationary way with an optical - see-t hrough devi ce.

We further find that as neither reference has to do with
presenting i mages of actual objects in conjunction wth inmages
of noving virtual objects, a person of ordinary skill in this

art in possession of both Bajura and Sutherland woul d not use

19 pPage 758, line 9; figures 8-9.

17
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the prestored i mges of Sutherland to nodify Bajura to carry
out the clained invention.

Therefore, we find that Bajura and Sutherland are
directed to disparate teachings which address different
probl enms and we find no reason or suggestion in either prior
art reference to enable their conmbination in this obviousness
anal ysi s.
Furthernore, there is no objective teaching in either Bajura
or Sutherland that would | ead one of ordinary skill in this
art to conmbine the references as proposed by the Exam ner.

Therefore, we will not sustain the rejection of clains 1
and 4-7, 9, 13, and 19-20 under 35 U.S.C. § 103 as being
unpat ent abl e over Bajura and Sut herl and.

In addition, we will not sustain the follow ng
rej ections:

Caims 2-3, 8 and 21 under 35 U. S.C. § 103 as
bei ng unpatentabl e over Bajura in view of Sutherland
and Ritchey;
Cl ainms 10-11, 15 and 17-18 under 35 U.S.C. § 103
as bei ng unpatentable over Bajura in view of

Sut her|l and and Ruoff;

18
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Claim 16 under 35 U. S.C. 8 103 as being
unpat ent abl e over Bajura in view of Sutherland and
Ri t chey and Ruoff.
These rejections are all based upon Bajura and Sutherland as
di scussed above and the Exam ner has only applied the
additional references in these rejections to the specific

limtations added by these dependent cl ai ns.

Claims 1, 4-7, 9, 13 and 19-20 are al so rejected under
35 U.S.C. §8 103 as being unpatentable over Bajura in view of
Deeri ng.

Appel | ant has adopted? the argunents previously made
pertaining to Bajura to this rejection.

In addition, Appellant asserts? that Deering has nothing
to do with real objects, but is conpletely directed to virtua
obj ects, and does not suggest a conputer and inmage processor

havi ng positions and geonetric features of real objects

20 Brief, page 15.
2 Brief, page 16

19
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prestored in a conputer spatial nodel of an object space
wi thin which i mages of virtual objects are integrated with
i mges of the real objects acquired froma head nounted
caner a.

It is specifically noted by Appellant? that Deering deals
with the image | ag problem by using a forward prediction, such
as a linear interpolation or higher order interpolators based
on Kalman filtering. This node is entirely different from
Appel l ant's node of |ag reduction which reduces the effect of

| at ency by concentrating the conputational power of the inage

processor on the noving virtual objects and substituting real
objects for the stationary parts of the virtual environnent
whi ch can be i maged by caneras nounted on the viewer's head.
In the rejection® the Exam ner admts that Bajura does
not explicitly disclose that the graphic inage signal is a
prestored graphic inmage signal, and asserts that it is well

known in the art to generate a prestored virtual image signa

22 Brief, page 16.
2 Final rejection, page 8.

20
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froma plurality of prestored virtual imge signals as shown
by Deering. In addition, the Exam ner asserts that as Bajura
suggests that the graphic inmage signal can be used to preview
bui l di ngs on site before construction or visualize additions
to existing architecture, it would have been obvious to one of
ordinary skill in the art to substitute Deering's prestored
virtual image signals for Bajura's real-tinme generated

ul trasound i mage di spl ay.

The Exam ner al so states,? "The use of Deering in the
rejection is simlar to Sutherland, Deering is not used to
meet all the requirenents of the clainmed invention, it is used
only to show that a virtual object can be generated froma
prestoring nmeans rather than froma real tine generating
means. "

Turning again to Appellant's claim1?, we note that this
claint® calls for "a conputer and i mage processor havi ng

positions and geonetric features of said real objects

24 Answer, page 8.

% Simlar limtations are present in independent clains 6
and 7.

%6 Li nes 5-9.

21



Appeal No. 1999-2698
Appl i cation 08/ 560, 108

prestored in a conputer spatial nodel of the object space .
" W agree with Appellant that this is not taught or

suggested by Bajura, and, as specifically discussed above,
find that it is not disclosed even by those sections of Bajura
cited by the Exam ner.

We find that Bajura and Deering are directed to disparate
t eachi ngs which address different problens and find no reason
or suggestion in either prior art reference to enable their
conbi nation in this obviousness analysis. Furthernore, there
is no objective teaching in either Bajura or Deering that
woul d | ead one of ordinary skill in this art to conbine the
references as proposed by the Exani ner.

Therefore, we will not sustain the rejection of clains 1

and 4-7, 9, 13, and 19-20 under 35 U.S.C. § 103 as being

unpat ent abl e over Bajura and Deeri ng.

In addition, we will not sustain the follow ng
rej ections:
Caims 2-3, 8 and 21 under 35 U.S.C. § 103 as
bei ng unpatentabl e over Bajura in view of Deering

22
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and Ritchey;

Cl ainms 10-11, 15 and 17-18 under 35 U.S.C. § 103
as being unpatentable over Bajura in view of Deering
and Ruoff;

Claim 16 under 35 U. S.C. 8 103 as being
unpat ent abl e over Bajura in view of Deering and
Ri t chey and Ruoff.

These rejections are all based upon Bajura and Deering as
di scussed above and the Exam ner has only applied the
additional references in these rejections to the specific

limtations added by these dependent cl ai ns.

We have not sustained the rejection of clainms 1-11, 13
and 15-21 under 35 U.S.C. § 103. Accordingly, the Exam ner's

23
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decision is reversed.

PATENT

| NTERFERENCES

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

M CHAEL R FLEM NG
Adm ni strative Patent Judge

ANl TA PELLMAN GRCSS
Adm ni strative Patent Judge
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NRF:pgg _

Francis J. Maguire

Ware Fressola Van Der Sluys & Adol phson
755 Main Street

Monroe, CT 06468
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