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URYNOW CZ, Admi nistrative Patent Judge.

Deci si on _on Appeal

This appeal is fromthe final rejection of clainm 2-
10, 12, 14-21, 23-29 and 33-39. In his answer, the
exam ner withdrew the rejection of clainms 2-10, 12, 14-
21, 23-29 and 33-39 as unpatentable under 35 U.S.C. 8§
112, second paragraph, and acknow edged that claim36 is
al | owabl e.

The invention pertains to a nethod of producing the
desired optical characteristics of an optical system

Claim33 is illustrative and reads as foll ows:
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33. A method for affecting the desired optical
characteristics of an optical system using phase
active diffractive optics conpri sing:

directing incident light onto a materi al whose
i ndex of refraction is continuously and spatially
vari abl e over a surface area of the material,

passage of the incident |ight through the materi al
af fecting the phase and anplitude of the |ight
wavef or m

determ ning an optical map for said surface of
said material, said map conprising variations in the
i ndex of refraction over the surface of said
mat erial, and said map representing any of a range
of refractive, diffractive, or conposite optical
el ements whereby said material enul ates a sel ected
optical elenment; and,

continuously controlling the phase of said
incident |ight across a wavefront of said I|ight
wavef orm by dynam cally witing said map onto said
material to map said material such that said
incident light' s passage through said materi al
corresponds to the passage of said |ight through the
optical element currently being enul ated by said
mat erial, the phase of said waveform being
continuously controllable froma phase depth of zero
to a phase depth substantially greater than 2p,

wher eby energent |light fromthe material has simlar
anpl itude and phase characteristics as if the
incident |ight had passed through said refractive,

diffractive, or conposite optical el enment being
emul ated, the controlling operations and the
determ ni ng of said optical mapping inplenent the
optical transfer function:
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M(_t:) _ e(iir(m+l)lz}‘2)+j‘? * (W e -f-)_T(W)e(—zm'(m +1)w.f)dw

where:

M = z/z is the image distance / the object distance;

A is the wavelength;

w=Azit is the wavelength x image distance x two dimensional spatial frequency

variable of integration;

T is the amplitude transmission function for the aperture;

f is the two dimensional spatial frequency.

The references relied upon by the exam ner are:

Buchan et al. (Buchan) 3, 806, 897 Apr. 23,
1974
Azusawa et al. (Azusawa) 4,952,034 Aug. 28,
1990
Grinberg et al. (Ginberg) 5,151, 814 Sep. 29,
1992

Claims 33, 2, 3 and 9 stand rejected under 35 U.S. C.
8§ 102(b) as anticipated by Ginberg.

Claims 37-39 stand rejected under 35 U . S.C. § 103(a)
as bei ng unpatentable over Ginberg.

Claims 4, 5, 8, 14-19, 23-27, 34 and 35 stand
rejected under 35 U.S.C. 8§ 103(a) as unpatentabl e over
Grinberg in view of Buchan

Clainms 6, 7, 10, 12, 20, 21, 28 and 29 are rejected
under 35 U.S.C. 8§ 103(a) as unpatentable over Ginberg in
vi ew of Buchan and Azusawa.®

The respective positions of the exam ner and the

appellants with regard to the propriety of these



Appeal No. 1999-0360

Application No. 08/810, 591

rejections are set forth in the final rejections (Paper
Nos. 7 and 19), and the exam ner’s answer (Paper No. 24)
and the appellants’ brief and reply brief (Paper Nos. 23
and 25).

Appel l ants’ | nvention

The invention is as summari zed at pages 7 and 8 of
the brief.
The Rejection under 35 U.S.C. 8§ 102(b)

Clains 33, 2. 3 and 9

The answer indicates that the basis for this

rej ection

oAt page 4, line 4, of the exam ner’'s answer, “20" (first occurrence)
shoul d read “10”.

is set forth in the prior Ofice action identified as
Paper No. 7 at pages 3 and 4.

After consideration of the positions and argunents
presented by both the exam ner and the appellants, we
have concluded that this rejection should be sustained.
We agree in general with the comments nade by the
exam ner; we add the follow ng discussion for enphasis.

Appel l ants’ only argunents with respect to this
rejection are that Ginberg does not teach (1) the use of
ot her than coherent light, (2) n-dinensional beam
deflection, (3) a phase substantially greater than 2p,
and (4) capabilities of optical mapping of a “range of

refractive, diffractive, or conposite optical elenments.”
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We agree with the exam ner’s responses to these
arguments at page 5 of his answer, and adopt them as our
own. Further, with respect to item (4), above,
appel l ants acknow edge at page 13 of the brief that
Grinberg’s apparatus discloses the equivalent to an
optical wedge with a variabl e wedge angle. These
equi val ents of variabl e wedge angl e taught by Grinberg
conprise a “range of refractive, diffractive, or
conposite optical elenments.” These equivalents exist in
Grinberg because the effective liquid crystal

bi refringence for the liquid crystal elenents 10 of the
beam defl ection array 2 is a function of the voltage
applied across the liquid crystal, and various val ues or
degrees of birefringence will enul ate wedges of different

geonetri es.

The Rejection of Clains 37-39 under 35 U.S.C.

8§ 103(a) as Unpatentable over Ginberg

Appel l ants set forth only two arguments with respect
to the rejection of clainms 37-39 as unpatentabl e over
Gri nberg.

The first argunent is that Ginberg is specifically
desi gned for use with highly coherent incident |ight
beams and the device is incapable of proper operation
with incoherent, partially-coherent or polychromatic
light. The other argunent is that the device disclosed

in Ginberg is only capable of deflecting a beamin a
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single plane. Appellants contend that to produce

i ndependent deflection in two planes requires two such
devi ces, stacked orthogonally.

We are not persuaded by appellants’ argunments and
will sustain the rejection of claims 37-39. It is true
that Grinberg is concerned with the deflection of optica
beams of relatively |large dianmeter and high energy in
hi gh power |aser comrmuni cati ons and weapons systens and,
thus, is concerned with maintaining high phase coherence
and | ow beam scattering. Nevertheless, there is no
evidence or rationale set forth by appellants to support
their bare conclusion that Ginberg is incapable of
proper operation with incoherent, partially-coherent or
pol ychromatic light. To the contrary, both appellants
and Grinberg utilize the same kind of apparatus, |iquid
crystal birefringent material, to formtheir [|ight
steering apparatus. Such being the case, it is to be
expected that both appellants’ device and that of
Grinberg woul d exhibit the sane operational capabilities.

Wth respect to the second argunent, it is
unquestioned that Grinberg’'s two arrays 2 and 30 of
Figure 2 cooperate to produce deflection in two pl anes.
Col l ectively, the two arrays are a device, which produces
i ndependent deflection in two pl anes.

The Rejections under 35 U.S.C. 8§ 103(a)

of Claims 4, 5, 8, 14-19, 23-27, 34 and 35

over Ginberg and Buchan, and of Clains 6. 7. 10,
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12, 20, 21, 28 and 29 over Grinberg, Buchan and Azi sawa

The only argunent presented by appellants with
respect to these rejections, arguably not set forth
earlier in the brief as to other clainms, appears at page
25 of the brief. It is argued that clains 34 and 35, the
only independent clainms in the above two groups of
claims, are directed to the generation of any phase front
including, but not limted to ermulation of geonetric
optical shapes such as wedges, |enses, refractive,
diffractive, and conbination optical elenents.

We will sustain the above rejections. Appellants’
argument i s not persuasive because, as noted above,
Grinberg teaches various wedge equival ents (wedges of
di fferent geonetric shapes), and these wedge equival ents
represent “any of a plurality of refractive, diffractive,
and conposite optical elenents” as recited in claim 34
and "one of a plurality of discrete refractive,
diffractive, or conposite optical conponents” as recited

in claim35

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

AFFI RMVED
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