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DECI S| ON ON APPEAL

Appel I ants have appeal ed? to the Board fromthe exam ner’s
final rejection of clainms 1 to 32, which constitute all the
clainms in the application.

| ndependent claim 1 is reproduced bel ow

1. A three dinensional display system conprising:

(a) alight transmtter having a plurality of Iight
transmtting elements for sinultaneously generating a
plurality of beans of |ight, each of said beans of I|ight
conprising a portion of a predetermned imge, the totality of
said beans of |ight conprising said predeterm ned inmage;

(b) a controller for controlling each of said |ight
transmtting elements to periodically formsaid predeterm ned
i mge fromsaid beans of |ight conprising a portion of said
predeterm ned image in a predeterm ned x-y pl ane;

(c) alight receiver/transmtter to receive and transmt
sai d predeterm ned i mage al ong an axi s passing through said x-
y plane; and

(d) a rotating receiver having an axis of rotation al ong
said axis for receiving and displ ayi ng said predeterm ned
i mge, said light receiver being rotatable about said axis.

The follow ng references are relied on by the exam ner:

2 The notice of appeal filed on July 17, 1985 lists only
claims 1 to 31 and not claim32. W consider the failure to
list claim32 in the notice of appeal as an inadvertent error.
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Hirsch 3,077,816 Feb.
19, 1963

Ernstoff et al. (Ernstoff) 4, 006, 968 Feb
08, 1977

Col | ender 4,290, 083

Sep. 15, 1981

Hor nbeck 5,061, 049 Cct .
29, 1991

Clains 1 to 32 stand rejected under 35 U S.C. § 103. As
evi dence of obvi ousness, the exam ner relies upon the
col l ective teachings of Hirsch, Collender, Hornbeck and
Ernstoff.

Rat her than repeat the positions of the appellants and
the examner, reference is nmade to the briefs and the answer
for the respective details thereof.

OPI NI ON

We sustain the above noted rejection of all clains on
appeal under 35 U.S.C. §8 103. Although the exam ner appears
to contend in portions of the answer that certain teachings of

one reference could be used in another reference and that

other features can be substituted in the teaching of another

reference, the essential point of the exam ner is correct,
that being that the collective teachings of the references

clearly would have indicated to the artisan that a planar
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image is transmtted substantially sinultaneously to convey an
entire field of information or a total image.

The three di nensional display systemof the preanble of
i ndependent claim 1l on appeal is shown in essence in both
Hirsch and Collender. A three dinensional display is
essentially conveyed to a viewer in both references by neans
of rotating a two di nensional image by the action of
stereoscopy. In reaching this conclusion of obviousness of
the subject matter of the clains on appeal we are m ndful that
in the mddle of page 2 of the specification appellants have
defined the term "sinultaneously" as "appearing to the viewer
to be sinultaneous-- even though the points of |ight are not
initially generated sinmultaneously in tine." Hrsch's flash
| anmp 110 conveys a beamof light to film 135, each frame 146
of which yields a x-y planar imge of |ight beans convey
t hrough various mrrors and optics to a coaxial rear
projection screen 56 in Fig. 1. This screen 56 rotates in
unison with the rest of the optics and mrrors to display in a
three di nensional formthe planar imge fromeach filmfranme

146.
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The bottomof col. 1 of Hirsch indicates that the prior
art utilized cathode ray tubes as a rotatable inage projection
apparatus to a rotating screen. However, the top of col. 2 of
this reference indicates that it was considered to have been
an advantage in Hrsch that a noving filmprojector would have
generated an entire sectional image at once, thus not
requiring the use of scanning techniques as in the cathode ray
t ube approach of the prior art to Hrsch. The advantage was
t hat whol e sectional images of scenes were displayed for an
entire period of the screen novenent to add i ncreased det ai
and image intensity to the viewer. Color filmwas al so taught
as well. This analysis is basically repeated at col. 6,
begi nning at line 22.

Al t hough Hirsch woul d have indicated to the artisan that
the use of television imges, which nmust inherently be scanned
in a rastor-scan approach, would have been a di sadvantage for
such a three dinensional display system Collender’s approach
allows TV signals to be conveyed in a three dinmensional manner
to the viewer. Collender’s approach allows successive whol e
frames of television information to be scanned individually
and successively for a viewer to enjoy in a three di nensional

5
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depiction. Note the abstract at lines 10 to 19; col. 1, lines
25 through 37; col. 5, lines 13 through 15; col. 5, line 64
through col. 6, line 19 and col. 6, lines 32 through 48 as
they relate to teachings associated with Fig. 6 of Coll ender.
The essential neans to achieve this approach is by neans
of 24 CCDLCLV x-y planar elenments over arrayed in an arc
corresponding to the show ng of elenent 2 in Figs. 1 and 2B.
In contradistinction to appellants’ argunents, each of these
elements is not nerely a CCD but is also a liquid crystal
light valve LCLV. Appellants’ own positions in the brief
relative to Collender indicate that the charged couple array
provi des a data storage capability which feeds the |iquid
crystal light valves in parallel wth data collected in the
CCD' s. Thus, the planar type inage of a television frane in
Collender is permtted to be depicted substantially
simul taneously to the extent claimed. Froman artisan’s
perspective then, the teachings in Coll ender would have been
an obvi ous enhancenent to the overall approach taken by Hirsch
since entire television franmes of informati on may be depicted
in the sane manner that a notion picture franme 146 in Hirsch
may be depicted in its entirety in a successive nanner and,

6
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whereas Hirsch’s approach di sfavored the use of television
type signals through a CRT device, Collender’s device permts
such a signal and type of information to be conveyed in a

t hree di nensi onal environment.

The details of the CCDLCLV el enent discussed have been
known in the prior art beginning at col. 7, line 26 of
Col l ender. Indeed, this portion, at lines 60 through 63,
makes a specific cross reference to Ernstoff, another
reference relied upon by the examner in this rejection, by
pat ent nunber to provide a color capability to the liquid
crystal matrix array described in that reference. Col. 8,
lines 8 through 12 also indicate that other solid state
i magi ng surfaces may be used to produce inmage arrays either by
reflective or transm ssive neans indicating that the liquid
crystal approach was nerely cited as one of those neans. To
the artisan, this logically | eads to Hornbeck’s teachings.

As to Ernstoff, it appears that each picture el enent
formng an entire planar color inage is forned by three
primary col or conponents using band reflective mrrors such as
dichroic mrrors in the back of the liquid crystal materials

formng the planar matrix array. Each color "cell"” in this
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reference is forned of the triads represented in Fig. 4 where
el enent 57 in Fig. 6A shows the dichroic reflector mrrors.
The di scussion at col. 3 of this reference conveys to the
reader the recognition that such a full color flat panel
liquid crystal display apparatus in Ernstoff may replace an
ordi nary cathode ray tube device, discussed in Hrsch and
normal Iy used to convey television information as in

Coll ender. At |east these portions of Ernstoff are pertinent
as relating to the dichroic mrrors: Col. 6, lines 27 through
32 and col. 7, line 53 through col. 8, line 4. As recognized
by Col |l ender, noted earlier, the color inmage capability of
Ernst off woul d have conveyed to the viewer plural beans of
light froma single planar matrix, each beam conveying a
separate col or for convergence as a conmon beam for the

Vi ewner .

The teachings in Hornbeck, utilized by the exam ner as
the fourth reference of the conmbination utilized to reject al
the clains on appeal, is a specifically cross referenced prior
art docunent utilized by appellants as the basis for their
matri x of digital mcromrror devices (DVDs) noted in the
par agr aph bridgi ng pages 12 and 13 of the specification as

8
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filed. It is therefore recognized that such teachings in
Hor nbeck provide a two dinmensional imge. Array Fig. 31 of
this reference shows two rows of pixels, which initself is a
two di nensional array. Such an array was utilized in the
printing apparatus shown in Figs. 32a and 32b. A larger
pl anar array is shown in Figs. 42a and 42b.

The obvi ous substitutability of the spatial |ight
nmodul ators (SLM of Hornbeck, as reasoned by the exam ner, for
t he CCDLDV devi ces of Collender/Ernstoff is derived by a
careful study of Hornbeck’s teachings. The exam ner has made
a general reference to both cols. 1 and 2 of Hornbeck. Col.
1, lines 32 through 34 indicate that such SLMs has found
numer ous applications in the art for projection displays.
Certain SLM devi ces enpl oyed various effects such as liquid
crystal as indicated at col. 2, lines 11 through 18. A
conbination of a CCD and LC array is noted at the bottom of
col. 2, again which portion was specifically cross referenced
in the statement of the rejection. This is precisely the sane
type of device specifically taught as usable in the three
di mensi onal projection device of Collender. The discussion
beginning at col. 3 indicates that another SLM type of device

9
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may be fabricated in both one and two di nensional arrays, the
defornmable mrror, the discussion of which begins at col. 4,
l[ines 5 to 11 and indicates that they may be utilized in
linear or areal patterns for display purposes. Thus, it would
have been apparent to the artisan that these teachings of

Hor nbeck clearly cross correlate and indicate the
substitutability of the DVD devices of Hornbeck for the prior
art approach depicted by the Coll ender/Ernstoff approach.

| ndeed, the linear and areal arrays of pixels, each of which
may be individually addressabl e and containing at |east one
defl ectable reflecting beamof light, formthe essence of the
teachi ngs in Hornbeck beginning at col. 9, line 15. His
spatial |ight nodul ators were also therefore call ed deformable
mrror devices DVDs. Froma study of Ernstoff’s structure
providing the color image capability of Collender’s device,
each pixel or cell in Ernstoff would apparently be
substantially colorless until the dichroic mrrors were placed
in such a position as to reflect a certain color to the viewer
for each pixel or cell. 1In a simlar manner, the

defl ectability of the reflecting beamof the spatial |ight
nodul ators in Hornbeck woul d have achi eved the sane effect by

10
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the use of deformable mrror devices. The use of the dichroic
mrrors in Ernstoff would have thus been an obvi ous
enhancenment to the SLM DVDs of Hornbeck to achieve the
conveyance of individual color beans to the viewer.

We are therefore convinced that despite the earlier noted
i nadequacy with respect to the exam ner’s reasoni ng of the
statenent of the rejection, the art relied upon itself conveys
an anal ytical or substitutional |inkage anong the references
t henmsel ves in such a manner to arrive at the subject natter of
each of the clains on appeal. Stated differently, the
t eachi ngs of each reference relied upon by the exam ner
obvi ously woul d have been conbinable to the artisan to arrive
at the subject matter of the clained invention of each claim
on appeal in the manner basically reasoned by the exam ner
whi ch has been enbellished here. For exanple, as to claiml,
the collective teachings of Collender, Ernstoff and Hornbeck
woul d have indicated the sinmultaneous generation of plural
beans of light, that is, plural color beans of light, to form
a planar image to the extent that Hrsch’'s teachings may be
construed as presenting only a single beamof light for a
pl anar image. Both Hirsch and Col |l ender teach the specific

11
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el ectronic and nmechani cal controls which are necessary for
controlling the rotatability of the receiving screen for the
viewer to essentially "see" a 3-D depiction. Various |ight
receiving and transmtting neans in the formof mrrors and

| enses including the dichroic mrrors of Ernstoff obviously
woul d have been enployed to convey a single planar inage from
pl ural image sources/beans. Taken in this light, therefore,
we do not agree with the positions advocated by appellants in
the initial portions of the argunent section of the principal
Brief on appeal as to independent claim 1l on appeal.

As to the features in dependent clains we note the
followng. As to claim?2 various circuits clearly control the
rotatability of the image projection apparatus in both Hirsch
and Coll ender. The beamintensity control features in
dependent clains 3 and 4 are nmet by the collective teachings
of Col |l ender, Ernstoff and Hornbeck. As to the features in
dependent clains 5 to 8, they are obviously net by the
t eachi ngs i n Hornbeck, which appellants’ own invention relies
upon as a basis for their invention disclosure. The
sinmultaneity feature of dependent clains 9 through 16 is
taught by Coll ender and Ernstoff with simlar teachings

12
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transferred to Hornbeck’s approach utilizing a different
structural device. The sanme nmay be said of the subject matter
of dependent clainms 17 through 24, which in turn reflect in
part the subject matter of previous clains just discussed.
Finally, the dichroic filters in dependent clains 25 through
32 are nmet by the teachings of Ernstoff and Hornbeck as

di scussed earlier.

As thus anplified in this opinion, the examner’s
position does not appear to us to be based on hindsight or
contrived fromthe reading of the subject matter of the
di scl osed and clainmed invention. It appears also that the
DVMDs of Hornbeck are a structural anal ogue to the dichroic
mrrors of Ernstoff since each pixel 20 of Fig. 1A of Hornbeck
may defl ect the beam 30 al ong hinges 34 and 36 as shown in
Fig. 2 of Hornbeck for a particular color representation to
the viewer. Appellants repeated reference to the book by Sze
relating to CCD devices is msplaced since it represents an
i nconpl ete consi deration of the teaching val ue of Coll ender
whi ch does not nerely teach CCD devi ces al one but CCDLCLV

devi ces conbi ned from CCD devices and LCLV devi ces.

13
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In view of the foregoing, the decision of the exam ner
rejecting clains 1 through 32 under 35 U.S.C. §8 103 is

af firned.

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

AFFI RVED

JAMES D. THOVAS
Adm ni strative Patent Judge
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)
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