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(2) is not binding precedent of the Board.
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DECI S| ON ON APPEAL

This is an appeal under 35 U.S.C. § 134 fromthe

examner's final rejection of clains 1-16.2 The exam ner's

! Application for patent filed June 22, 1993.

2 Final Ofice action, paper No. 9.

22



Appeal No. 96-1368
Appl i cati on 08/ 080, 891

Answer indicates (at 1) that clains 7 and 8 are all owed and
(at 2) that several grounds of rejection applied to clains 1-
16 have been rendered noot by the abandonnent of Appellants’
Application 08/074,179. Al though the Answer states that the
appeal now involves clains 1-6 and 9-16, the only clainms which
stand rejected in the Answer are clainms 1-3, 5, 6, 11, 13, 14,
and 16, which are rejected under 35 U S.C. § 103 for
obvi ousness over the prior art.® W affirm

The invention is a polarization-sensitive beamsplitter
as defined in claim1, which reads as foll ows:

1. A polarization-sensitive beamsplitter conprising at
| east one transparent wedge-shaped el enment of a birefringent
mat erial, characterized in that the wedge-shaped el enent
conprises a po!yﬁerized uniaxially oriented liquid crystalline
nonomer conposi tion.

Appel l ants' Figures 6 and 7 show two enbodi nents of
Wl | aston prisns using such wedge-shaped el enents.

The references relied on by the exam ner are:

Rogers et al. (Rogers) 4,525, 413 Jun. 25, 1985

Takayanagi et al. 4,810, 433 Mar. 7, 1989
( Takayanagi )

3 Inasnmuch as the Answer does not include a rejection of
dependent clains 4, 9, 10, 12, and 15, these clains are
presumably objected to for depending fromrejected clains.
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Tatsuno et al. (Tatsuno) 4,822,151 Apr. 18, 1989
| wanaga et al. (lwanaga) 4,951, 274 Aug. 21, 1990
De Vaan et al.* (De Vaan) 0 428 213 Al May 22, 1991

(Eur opean Patent O fice)

Murty et al. (Murty), Liquid Crystal Wdge as a Polarizing
Elenent and Its Use in Shearing Interferonetry, 19 Opti cal
Engi neering 113-15 (Jan./Feb. 1980).

The references have been applied against the clains as
foll ows:>®

(a) daim1l: Rogers in view of Takayanagi ;

(b) dainms 2, 3, 5, and 11: Rogers in view of Takayanagi

and Tat suno; ®

4 The first-naned inventor is actually Broer. W wll
refer to this reference as De Vaan to be consistent with the
exam ner and Appel | ant.

> The level of skill in the art is represented by the
references. Inre QCelrich, 579 F.2d 86, 91, 198 USPQ 210, 214
(CCPA 1978) ("the PTO usually nust evaluate both the scope and
content of the prior art and the |level of ordinary skil
solely on the cold words of the literature”). In re GPAC
Inc., 57 F.3d 1573, 1579, 35 USPQ2d 1116, 1121 (Fed. Cr
1995) (Board did not err in adopting the approach that the
| evel of skill in the art was best determ ned by the
references of record).

¢ Although this rejection is described as based on Rogers
in view of Tatsuno (final Ofice action at 7; Answer at 6), it
is apparent fromthe discussion of the rejection that these
references are relied on in conbination wth Takayanagi .
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(c) daim1l1: Murty in view of De Vaan;’

(d)y dainms 2, 3, 5, and 11: Murty in view of De Vaan and
Tat suno;

(e) daimé6: Iwanaga in view of Murty, Rogers, and De
Vaan; and

(f) dainms 13, 14, and 16: Iwanaga in view of Mirty,
Rogers, De Vaan, and Tat suno.

1. The rejections based on Rogers

Rogers di scl oses nol ecularly highly birefringent polyner
material for making a variety of optical devices, including
the beam splitter shown in Figure 8 and a Wl |l aston prism
(col. 30, lines 56-57). However, as Appellants note, the
exam ner is incorrect to state that Rogers suggests form ng

the birefringent polynmer material into a wedge-shaped el enent.

" The last O fice action (paper No. 9, at 5) and the
Answer (at 5) incorrectly state that this rejection is based
on Rogers in view of Takayanagi, repeating the stated ground
for the first rejection of claim1 under 35 U S.C. § 103
(Answer at 3; final Ofice action at 3). However, it is
apparent fromthe discussion of the references that the second
rejection of claim1 is based on Murty in view of De Vaan.
This is also apparent fromthe fact that clains 2, 3, 5, and
11 are rejected as unpatentable over Murty and De Vaan, as
applied to claim1, further in view of Tatsuno (Final Ofice
action at 6; Answer at 6).
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I nstead, the birefringent polymer material in Figure 8 is

| ayer 74, which is |ocated between el enents 72a and 72b,8
which are fornmed of glass or other isotropic material (col.
30, lines 18-25). This is consistent with Rogers's statenent
that "[t]he polymeric materials utilized in the devices of the
present invention can be variously fornmed or shaped into
films, sheets, coatings, layers, fibrils, fibers or the |ike"
(col. 21, lines 3-6).° As a result, Rogers's suggestion of
using polyneric birefringent material in a Wllaston prism
(col. 30, lines 39-60) appears to be a suggestion to use a

| ayer of such material between isotropic wedge-shaped

el enents. Rogers also fails to disclose that the birefringent

8 Elenent 72b is incorrectly |abeled 72 in the figure.

° The birefringent polyner material used in the other
di scl osed enbodinents is |likewse in the formof a |ayer or
film Specifically, in the light polarizing sheet shown in
Figure 5, the birefringent material is in the formof a
| enticular |layer 16 between isotropic |layers 14 and 18 (col.
25, lines 7-11 and 38-44). 1In the headlanp of Figure 6, a
prismatic birefringent polyner |ayer 42 abuts a prismatic
isotropic layer 44 (col. 28, lines 1-6). Figure 7 shows a
mul til ayer pol arizing sheet 50 having alternating | ayers of
birefringent polynmer material 54 and isotropic material 56
(col. 28, lines 35-38).
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pol ymer material can be in the formof a liquid crystal
nmonomer, as i s necessary to satisfy claiml.

Takayanagi di scl oses a process for producing fromtwo or
nore liquid crystal nonomers a highly uniaxially oriented film
that is free frompinholes, strain or unevenness and is
excellent in optical transparency (Abstract). Anong the uses
for these filns are as phase contrast filns or polarizing
films dyed with dichromatic dyes, and optical filters (col. 1
l[ines 7-16). In the "Exanple" described at colum 13, |ine 61
to colum 14, line 19, a mxture of two liquid crystal
nmononers identified as 5H and 6H (synthesized in the manner
described in col. 12, line 66 to col. 13, line 59) is
supported between two gl ass pl ates and exposed to heat and
light to cause it to polynerize, after which the glass plates
are renoved to obtain a birefringent film The exam ner
contends it would have been obvious to enploy such a filmin
the device of Rogers for the benefit of the advantages of
being free from pi nholes, strain or unevenness and excel |l ence
in optical transparency. Assum ng for the sake of argunent
that it would have been obvious for these reasons to repl ace
the birefringent polyner material in Rogers's Figure 8 beam
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splitter or Wl laston prismw th Takayanagi's pol yneri zed
liquid crystal material, the result would be a film of

pol ynmeri zed liquid crystal material formed on or between one
or nore wedge-shaped isotropic el enents, not a wedge-shaped

el ement formed of polynerized liquid crystal material, as
required to satisfy claiml1l. For this reason, the rejection
of claim1l as unpatentabl e for obviousness over Rogers in view
of Takayanagi is reversed.

Tat suno, which is additionally relied on with respect to
dependent clains 2, 3, 5, and 11 as showing a Wl laston prism
23 including three wedge-shaped el enents 24-26, does not cure
t he above-noted deficiency. As a result, the rejection of
t hose dependent cl ainms as unpatentabl e for obvi ousness over
Rogers in view of Takayanagi and Tatsuno is al so reversed.

2. The rejections based on Miurty

Murty discloses a |liquid crystal wedge which is forned by
encapsulating a liquid crystal material such as MBBA! in a
wedge-type cell (Abstract) forned between two gl ass pl ates.

The gl ass plates are rubbed parallel to the apex of the wedge

10 MBBA is N (p-Methoxy Bezylidene)-p-Butyl Aniline)
(Murty at 113 n.*).
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before the liquid crystal material is introduced into the cel
(Murty at 1). After a while, the liquid crystal material
starts crystallizing and when the crystallization is conplete,
it acts like a polarizing prism(id.). The resulting cell can
be used to separate two orthogonally pol arized conponent of a
light beamand in this sense is equivalent to a Rochon or
Wl I aston prism (id.). Mrty does not disclose the use of a
pol ymeri zed liquid crystal material.

De Vaan describes a different type of prior art liquid
crystal beamsplitter, its associated problens, and the
objects of his invention as follows (col. 1, lines 10 to 51):

According to the state of the art a
pol ari sation-sensitive beamsplitter can be
manufactured in the formof a Wl aston
prismas described in MG awHil |
Encycl opedi a of Sci ence and Technol ogy,
vol . 10, page 499 (1960). To avoid the use
of birefringent prisnms, a polarisation-
separating layer which is interposed
bet ween two transparent el enents can be
used in known manner, said elenments may be
conposed of ordinary glass or of a
synthetic resin having the sane single
refractive index, see United States Patent
Specification US 4,702,557. 1In said
specification, the polarisation-separating
birefringent |ayer consists of a |iquid-
crystalline | ayer having a thickness of 5
to 10 Fm One of the refractive indices of
said |l ayer nust be equal to the refractive
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i ndex of said elements and the other
refractive i ndex nust be snmaller than the
refractive i ndex of said el enents.

According to the state of the art, a
thin liquid-crystalline layer is applied
bet ween two substrates (the transparent
el enents) by nmeans of capillary forces.
Means for sealing the thin layer fromthe
envi ronment nust be provided. Further, it
IS necessary to position and secure the two
substrates at a fixed distance from each
other. A further disadvantage of the known
devices is the difficulty of providing
suitable liquid-crystalline materials
havi ng t he above-described refractive
i ndi ces. Moreover, the tenperature
resistance of liquid-crystalline layers is
generally small.

One of the objects of the invention is
to provide a polarisation-sensitive beam
splitter of a sinpler construction. In
this connection an object of the invention
is to provide neans to atune the refractive
i ndi ces of the polarisation-separating
| ayer and the transparent elenents to each
other in a sinple manner. Anot her object
of the invention is to provide a beam
splitter which is little tenperature
dependent and which is also tenperature
resistant. Yet another object of the
invention is to provide a sinple and
ef fi caci ous nethod of manufacturing a
pol ari sation-sensitive beamsplitter.

Specifically, De Vaan uses as the birefringent |ayer a

"curabl e synthetic resin conposition which conprises |iquid-

crystalline nononers or oligoners, the nolecules in the
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curable synthetic resin conposition being uniaxially oriented
after which the synthetic resin conposition is cured" (col. 2,
lines 22-27). Figure 1 shows a polarization-sensitive beam
splitter 10 which is conposed of two glass prisns 11 and 12
separated by a birefringent adhesive |ayer 13, whose nol ecul es
are uniaxially oriented in the direction perpendicular to the
direction of the drawing (col. 3, line 51 to col. 4, line 6).

The exam ner al so asserts, and Appellants do not dispute,
it was known in the art that a cured liquid crystal
conposition has the advantages of requiring no support
substrates and being stable (final Ofice action at 6: Answer
at 5).

Wth respect to claim1, the exam ner contends it would
have been obvious to replace the uncured liquid crystal
material in Mirty's polarization device with a cured (i.e.,
pol ymeri zed) liquid crystal nononmer conposition of the type
di scl osed by De Vaan in order to obtain "the benefits of
t enper at ure i ndependence, not requiring supporting substrates
and being stable"” (Answer at 5). W additionally note that
using a polynerized liquid crystal material apparently wll
al so avoi d anot her probl em di scussed by De Vaan, which is the
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need to seal the liquid crystal material fromthe environnent.

Appel  ants have not specifically addressed the rejection
of claim1l over Murty in view of De Vaan. The only rejections
they discuss that are based on Murty are the rejection of
dependent clains 2, 3, 5, and 11 over Murty in view of De Vaan
and Tatsuno (Brief at 8-9) and the rejection of dependent
claim6 over Iwanaga in view of Miurty, Rogers, and De Vaan
(Brief at 10-11). However, in discussing those clains
Appel I ants nake one argunent that is also applicable to
claim1l1, which is that Murty's liquid crystal material "is not
polymerized [n]Jor is it uniaxially oriented" and that the De
Vaan patent fails to cure this deficiency because its wedge-
shaped el enents are forned of glass rather than of an oriented
polyneri zed liquid crystal nononer (Brief at 9). This
argunent fails because it is well settled that a rejection
based on a plurality of references cannot be overcone by
attacking the references individually; the test for conbining
references is not what individual references thenselves
suggest but rather what the conbination of disclosures taken
as a whol e woul d suggest to one of ordinary skill in the art.
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In re Merck, 800 F.2d 1091, 1097, 231 USPQ 375, 380 (Fed. GCr

1986) (citing In re Keller, 642 F.2d 413, 425, 208 USPQ 871

881 (CCPA 1981)). As Appellants have failed to explain why
the artisan woul d not have been notivated to conbine the
reference teachings in the manner proposed by the exam ner, we
are affirmng the rejection of claim1 as unpatentable for

obvi ousness over Miurty in view of De Vaan.

Turning nowto the rejection of clainms 2, 3, 5, and 11
over Murty in view of De Vaan and Tat suno, the exam ner,
noting that Tatsuno discloses a three-wedge Wl | aston beam
splitter (Fig. 4) that can deflect an incident beam under
| arger angl es than a two-conponent Wl |l aston prism(col. 6,
lines 47-58), contends it would have been obvi ous to enpl oy
the device of Murty as nodified in view of De Vaan as the
wedge- shaped el enents in Tatsuno's three-wedge Wl |l aston prism
in order to produce a beamsplitter that permts the incident
beans to have large angles. W also note, as nentioned
previously, that Murty (at 113, 2d col.) explains his wedge-
shaped liquid crystal cell is equivalent to a Wl laston prism
Appel l ants respond to this rejection with the argunent
di scussed above in connection with claiml, i.e., that Mirty's
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l[iquid crystal material is not polynerized or uniaxially
oriented and that the De Vaan patent fails to cure this
deficiency because its wedge-shaped el enents are forned of
gl ass rather than of an oriented polynerized |iquid crystal
mononer (Brief at 9). Again, this argunent is unconvincing
because it fails to address the collective teachings of those
references. Furthernore, Appellants' additional argunment that
the Tatsuno patent fails to disclose or suggest making its
wedge- shaped el enents of a uniaxially oriented polynerized
crystalline nononmer conposition is unresponsive to the
rejection, which relies collectively on only Murty and De Vaan
for this teaching. W note that Appellants do not contend
that in the event Murty and De Vaan do collectively teach
wedge- shaped el enments of such material, it neverthel ess would
have been unobvious to use such material to formthe wedge-
shaped el enents in Tatsuno's three-wedge Wl laston prism

For the foregoing reasons, the rejection of clainms 2, 3,
5, and 11 as unpatentable for obviousness over Miurty in view

of De Vaan and Tatsuno is affirned.
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3. The rejections based on |Iwanaga

Claim 6, which depends on claim11, stands rejected under
§ 103 as unpatentable for obvi ousness over |wanaga in view of
Murty, Rogers, and De Vaan. Claim®6 recites a device which
includes a light source for supplying a scanning beam an
optical systemfor directing the scanning beamonto an
information plane of a record carrier, a photosensitive
detection systemin the path of the scanning beamfromthe
record carrier, and a polarization-sensitive beamsplitter as
claimed in claiml1 arranged in the path before the detection
system Figure 6 of Iwanaga shows a device including all of
t hese el enents except for a beamsplitter that satisfies claim
1: a source 1 for generating a scanning | aser beam optical
elements 2, 4 and 5 for directing the | aser beamto the
recordi ng medium 6, a photodetectors 11 for receiving |aser
light fromthe recording nedium and a polarization-sensitive
beamsplitter 19 (a Wl laston prism in the |ight path | eading
to the photodetectors. The wedge-shaped el enents of |wanaga's
Wl | aston prismare made of crystal (col. 5, lines 34-35)

rather than a polynerized liquid crystal nononer.
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The exam ner cites Rogers (col. 1, lines 9-21) as
evidence that birefringent crystals suitable for use in
Wl | aston prisns are expensive to make and contends that with
this fact in mnd it would have been obvious in view of Mirty
and De Vaan to replace Iwanaga's crystal Wl |l aston el enents
with el ements made of a polynerized liquid crystal nononer
"for the benefit of avoiding the cost of a birefringent
crystal"™ (Answer at 8). Appel I ants respond by argui ng that
| wanaga, |ike each of the other cited references, fails to
suggest formng a beamsplitter of transparent wedge-shaped
polynmers formed of polynerized uniaxially oriented |iquid
crystalline nononer material. This argunent fails to address
the collective teachings of the references and is al so
unresponsive to the rejection, which relies collectively on
Rogers, Murty, and De Vaan for this teaching. W note
Appel l ants do not argue that in the event Rogers, Mirty, and
De Vaan collectively teach wedge-shaped el enents of
pol ymeri zed uniaxially oriented liquid crystalline nononer
material, it neverthel ess would have been unobvious to use
such material to make the wedge-shaped el enents in |Iwanaga's
Wl | aston prism 10 (Fig. 4). The rejection of claim®6 for
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obvi ousness over |wanaga in view of Miurty, Rogers, and De Vaan
is therefore affirned.

In rejecting dependent clains 13, 14, and 16 for
obvi ousness over |Iwanaga in view of Murty, Rogers, De Vaan,
and Tatsuno, the exam ner contends, as he did wth respect to
claims 2, 3, 5, and 11, that it would have been obvious to
enpl oy the device of Murty as nodified in view of De Vaan as
t he wedge-shaped el enents in Tatsuno's three-wedge Wl | aston
prismin order to produce a beamsplitter that permts the
i ncident beans to have | arge angl es. Wth respect to this
rejection, Appellants rely on the argunents made with respect
to the clainms on which they depend (i.e., clainms 1-3 and 5,
whi ch argunments we consi dered unpersuasive for the reasons
given supra. The rejection of clains 13, 14, and 16 for
obvi ousness over |wanaga in view of Murty, Rogers, De Vaan,
and Tatsuno is therefore affirned.

4.  Summary

The follow ng 8 103 rejections have been reversed:

(a) the rejection of claim1l based on Rogers in view of

Takayanagi ; and
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(b) the rejection of clains 2, 3, 5, and 11 based on
Rogers in view of Takayanagi and Tat suno.

The follow ng 8 103 rejections have been affirned:

(i) the rejection of claiml based on Murty in view of De
Vaan,;

(ii) the rejection of clainms 2, 3, 5, and 11 based on
Murty in view of De Vaan and Tat suno;

(tii1) the rejection of claim®6 based on Iwanaga in view
of Murty, Rogers, and De Vaan; and

(iv) the rejection of clainms 13, 14, and 16 based on

| wanaga in view of Murty, Rogers, De Vaan, and Tat suno.
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No tinme period for taking any subsequent action in

connection wth this appeal

§ 1.136(a).

AFFI RVED

JOHN C. MARTI N
Adm ni strative Patent Judge

LEE E. BARRETT
Adm ni strative Patent Judge

RI CHARD L. TORCZON, JR
Adm ni strative Patent Judge
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