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Of Attorneys for Plaintiff 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF OREGON 

INFOCUS CORPORATION, 

Plaintiff, 

VS. 

3M INNOVATIVE PROPERTIES 
COMPANY and 3M PRECISION 
OPTICS, INC., 

Defendants. 

Plaintiff, InFocus Corporation, alleges: 

Civil Action No. 

COMPLAINT FOR DECLARATORY 
JUDGMENT 

DEMAND FOR JURY TRIAL 

NATURE OF THE ACTION AND JURISDICTION 

1. 

This is an action for a declaratory judgment pursuant to 28 USC $8 2201 and 2202 to 

adjudge United States Patent No. 5,552,922 (the '922 Patent"), issued to applicant Simon 

Magarill, to be invalid, unenforceable, and not infringed by Plaintiff, InFocus. A copy of the '922 
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Patent is attached to this Complaint as Exhibit A. This Court has jurisdiction under at least 28 

USC 55  133 1 and 1338. Venue is proper under at least 28 USC 5 1391(c). 

2. 

Plaintiff InFocus Corporation ("InFocus") is an Oregon corporation that was founded in 

Oregon and has its principal place of business and physical U.S. operations in Wilsonville, 

Oregon. InFocus is engaged in the creation, development, and marketing of digital projection 

technology and services, including projection display systems used for high definition television 

and other precision optical products. 

3. 

Defendant 3M Innovative Properties Company ("3MIPC") is a Delaware corporation with 

its principal place of business at 3M Center, St. Paul, Minnesota, 55133. 3MIPC is a wholly- 

owned subsidiary of the 3M Company ("3M), a Delaware corporation also having its principal 

business office at 3M Center, St. Paul, Minnesota, 55 133. On information and belief, the 3M 

Company is qualified to do business in Oregon, regularly conducts business in Oregon, and has a 

general presence here. 

4. 

3MIPC is, upon information and belief, a corporation without operations that was formed 

by the 3M Company to hold intellectual property assets, including patents acquired by 3M and its 

operating subsidiaries, to take advantage of favorable tax and other laws. 3MIPC, upon 

information and belief, licenses other 3M companies to the intellectual properties assigned to 

3MIPC but does not itself make, use, sell, offer for sale, or import any products or processes 

covered by these patents. 

Defendant 3M Precision Optics, Inc. 

place of business and an office in Beaverton, 

5. 

("3MPO") is an Ohio corporation that has a regular 

Oregon dedicated to the design of light projection 

products. Defendant 3MP0 is qualified to conduct business in the State of Oregon and does so on 
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a regular basis through its Beaverton offices. 3MP0 is also a wholly-owned subsidiary of the 3M 

Company. On information and belief, 3MP0 is licensed by 3MIPC to the '922 Patent and has no 

place of business or physical presence at the 3M Center in St. Paul, Minnesota or anywhere else in 

Minnesota. 

THE CONTROVERSY 

6. 

On April 22,2004,3MPO and 3MIPC sued InFocus in the United States District Court for 

the District of Minnesota ("the Minnesota Litigation), alleging: 

(a) that Defendant 3MIPC is the owner of the '922 Patent, entitled "Optical 

System for Projection Display," issued September 3, 1996. 

(b) that 3MP0 is a nonexclusive licensee of the '922 Patent; 

(c) that InFocus manufactures, uses, or sells a digital light projection system or 

light engine (herein referred to as "the IROC") used in the RCA Scenium DLPTM high 

definition televisions; 

(d) that the IROC infringes unspecified claims of the '922 Patent; and that 

(e) InFocus should be required to pay damages to 3MIPO and 3MIPC and be 

enjoined from fbrther manufacture, use, sale, offers to sell, or importation of the ROC. 

7. 

InFocus admits that it manufactures a light engine used in the RCA Scenium DLPTM 

television, but otherwise denies each and every other allegation of Defendants' accusation of 

infringement in the Minnesota Litigation. The United States District Court for the District of 

Minnesota lacks personal jurisdiction over InFocus and, accordingly, is not a court that can 

lawfully resolve the controversy between plaintiff and defendants. InFocus has filed a motion to 

dismiss the Minnesota litigation for lack of jurisdiction, which motion is pending in that court. 

8. 

For the reasons set forth in paragraphs 6 and 7 and further detailed below, an actual 
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controversy has arisen and exists between plaintiff and defendants regarding the validity, 

enforceability, and alleged infringement of the '922 Patent. 

FIRST CLAIM FOR RELIEF 

(Anticipation) 

9. 

For this and each following claim for relief, InFocus realleges and incorporates the 

allegations of paragraphs 1 through 8. 

10. 

The invention(s) described in claims 1 through 3 of the '922 Patent is anticipated by one or 

more public uses, patent disclosures, or printed publications that are prior art to the '922 

invention(s) pursuant to 3 5 USC $ $102(a), 102(b), 102(e), and 102(g)(2). Accordingly, InFocus is 

entitled to a declaration and judgment that claims 1 through 3 are invalid under these statutory 

provisions. 

SECOND CLAIM FOR RELIEF 

(Obviousness) 

11. 

The differences between the subject matter claimed in claims 1 through 3 of the '922 

Patent and the prior art are such that the subject matter as a whole would have been obvious at the 

time the invention was made to a person having ordinary skill in the art of this subject matter. 

Accordingly, InFocus is entitled to a declaration that claims 1 through 3 of the '922 Patent are 

invalid under 35 USC $103. 

THIRD CLAIM FOR RELIEF 

(On-sale Bar) 

12. 

The inventions claimed, or alleged by Defendants to be claimed, in claims 1 through 3 of 

the '922 Patent were in public use, offered for sale, or sold in the United States more than one year 
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prior to the date of the application for the '922 Patent. Accordingly, InFocus is entitled to a 

declaration and judgment that claims 1 through 3 of the '922 Patent are invalid under 35 USC 

8 102(b). 

FOURTH CLAIM FOR RELIEF 

(Improper Inventorship) 

13. 

The subject matter of one or more claims of the '922 Patent were not invented by Simon 

Magarill but were invented by others who were omitted from the '922 Patent application by Mr. 

Magarill, Mr. Magarill's employer, U.S. Precision Lens, andlor the attorneys representing them. 

Omission of the true or contributing inventor(s) renders the '922 Patent invalid. Said ommission 

was committed deliberately and with deceptive intent, rendering the '922 Patent unenforceable. 

Accordingly, InFocus is entitled to a declaration that the '922 Patent, including each of its claims, 

is invalid and unenforceable against any person pursuant to 35 USC $102(f) and 35 CFR 5 1.56. 

FIFTH CLAIM FOR RELIEF 

(Non-infringement: IROC is not covered by '922 Patent) 

If claims 1 through 3 of the '922 Patent are construed so narrowly as to be held not invalid 

in view of the prior art referred to in InFocus's First, Second, and Third Claims for Relief, then the 

accused IROC product is not covered by any of said claims. Accordingly, InFocus would be 

entitled to a declaration that said product does not infringe the '922 Patent. 

SIXTH CLAIM FOR RELIEF 

(Non-Infringement: express license) 

The subject matter of the claims of the '922 Patent is indivisible. If Defendants or any of 

them are entitled to, and do, successfully correct inventorship by naming as true inventors the 

omitted persons who in fact invented the subject matter of the '922 Patent, then upon such 
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reformation and correction InFocus has a nonexclusive license to the subject matter of such a 

hypothetically reformed or corrected patent by reason of an express license from one or more of 

the omitted inventors or their assignees. Accordingly, InFocus is entitled to a declaration and 

judgment that the IROC product does not infringe the '922 Patent. 

SEVENTH CLAIM FOR RELIEF 

16. 

(Non-Infringement: Implied license) 

Simon Magarill was not the sole inventor of the subject matter of the '922 Patent, if he is 

an inventor. 3MIPC is not the sole or exclusive owner of the '922 Patent or its subject matter. 

The subject matter and rights to the '922 Patent are also owned by or licensed to one or more of 

UnAxis Holding SA, K. Philips Electronics NV, Texas Instruments, Inc., or their subsidiaries. 

InFocus has an implied license under the '922 Patent to make, use, sell, have made, offer to sell, 

and import the ROC by reason of its purchase of material components of said product from Texas 

Instruments, UnAxis, or Philips, which components have no reasonable commercial use apart 

from their application in the light engine accused by defendants of infringement. 

EIGHTH CLAIM FOR RELIEF 

(Exceptional Case) 

17. 

This is an exceptional case. InFocus is entitled to recover its attorneys' fees and litigation 

expenses incurred in bringing this action for declaratory relief. 

WHEREFORE, InFocus prays for a judgment and decree, as follows: 

(a) Declaring the '922 Patent, claims 1 through 3, invalid for failure to meet the 

requirements of 35 USC § 5 102(a), 102(b), 102(e), 102(g), andlor 103; 

(b) Declaring the '922 Patent, claims 1 through 3, invalid because the subject 

matter of these inventions was on sale or offered for sale more than one year prior to the 

date of application of the '922 Patent; 
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(c) Declaring the '922 Patent unenforceable and invalid for improper 

inventorship and deceptive omission of a true inventor; 

(d) Declaring and adjudicating that InFocus' IROC product does not infringe 

the '922 Patent; and 

(e) Awarding InFocus its attorneys' fees, litigation expenses and court costs 

incurred in bringing and prosecuting this action for declaratory relief. 

JURY TRIAL DEMAND 

Plaintiff hereby demands a trial of all issues by jury. 

DATED: May 34 ,2004. 

Portland, Oregon 97204-379s 
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1571 -. ABSTRACT 

Disclosed is a projection system wherein light provided 
from a source passes through a prism and is then incident on 
an array of reflecting elements which are individually adjust- 
able between a first and second position. Light reflected 
from each element re-enters the prism. Light from elements 
in the first position pass through the prism and into a lens. 
Light hom elements in the second position travel through 
the prism, but do not enter the lens. The principal plane of 
the lens and the plane in which the elements are located are 
each parallel to the adjacent surface of the prism. 

4 Claims, 4 Drawing Sheets 
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1 
OPTICAL SYSTEM FOR PROJECTION 

DISPLAY 

BACKGROUND OF THE INVENTION 

A variety of systems exist which are useful for projecting 
images or information, for example, images of the type 
associated with television displays or information of the type 
seen at airports to indicate the departure of a plane. Many of 
these systems employ a device which selectively reflects 
incident light rays provided by a light source. One such 
system is disclosed in U.S. Pat. No. 4,680,579, and includes 
a component often referred to as deformable mirror device. 
Projection systems which employ a deformable mirror 
device also include a light source which provides illuminat- 
ing light to the deformable mirror device (DMD). 

The DMD is comprised of a plurality of relatively small 
mirrors, all of which are contained in a common plane. Each 
mirror is movable, in response to a signal, between first and 
second positions, where the respective positions may be 
identified as "on" or "off '. Considering a particular minor in 
such a display, if it is in the "on" position, incident illumi- 
nating light is then reflected to the viewer. In contrast, if the 
mirror is in the "off' position, the incident illuminating light 
is reflected elsewhere and is not visible to the viewer. Thus, 
by appropriately positioning the mirrors contained in the 
m y ,  a particular image may be projected to the viewer. 

With respect to mirrors which are in the "on" position, 
light reflected therefrom is often passed through a lens or 
lens system, of appropriate design, which focuses the 
reflected light. In addition, the reflected light from a mirror 
in the "on" position may be transmitted to a screen, where- 
upon the viewer views the image formed on the mirror array 
by viewing the screen. 

Summarizing the overall construction and operation of 
projection systems which employ DMDs, it will be appre- 
ciated that they comprise a light source, an array of indi- 
vidually adjustable mirrors for selectively reflecting light 
from the light source, and means for insuring a transmission 
of the illuminating light from the light source to the DMD, 
and similarly insuring the appropriate transmission of light 
reflected from mirrors "on" position, through a lens or in 
general to the viewer of the projected image. 

Systems of the type described above are generally known 
in the art. Example of such systems are those disclosed in 
U.S. Pat. Nos. 1,713,213, and 1,984,683 and 3,186,115 and 
3,161.726 and 4,680,508. U.S. Pat. No. 4,969,730 is par- 
ticularly illustrative of such systems. 

, 

Considering further the construction and operation of 
such systems, as noted, such systems generally include 
means for insuring the transmission of the light from the 
light source to the DMD, and from the DMD to the viewer. 
In the prior art, such means generally included mirrors or so 
called Schlierin devices. Also used in the prior art were so 
called Dyson Relays. In general, all such devices, i.e 
Schlierin devices, mirrors and Dyson Relays, resulted in 
systems having large dimensions and, in addition, often 
resulted in poor projected images which were characterized 
by glare or ghost images or both, when the projected image 
was projected on a screen. One objective of my invention is 
to provide improved means for transmitting illuminating 
light from a light source to a selectively reflecting device, 
such as a DMD, and from the reflecting device to a lens 
system which, in turn, transmit the light to, for example, a 
screen. 

A furlher objective of my invention is to provide an 
improved component for such a system wherein light rays 
reflected from reflecting elements in the "on" position pass 
through thc component to a receiving lens, but light rays 

5 from elements in h e  "off' position are refracted away from 
the receiving lens. 

Another object of my invention is to provide an overall 
arrangement of the components of such a system whereby a 
superior image is obtained. 

10 

SUMMARY OF THE INVENTION 

In an image projection system which includes a light 
source providing illuminating light and a reflecting device 

lS which receives light from said light source and is comprised 
of a plurality of reflecting elements, c.g. mirrors which 
comprise a DMD, which are individually adjustable between 
a first or "on" position and a second or "off' position, there 
is provided a prism which is positioned in the light path " between the light source and the reflecting device and is also 
positioned such that light reflected from the mirrors of the 
reflecting device also passes through the prism. Included 
within the prism are two spaced apart surfaces. Light from 
the light source is incident upon one of said surfaces and, by 

25 total internal reflection, is reflected to the reflecting device. 
Additionally, the spaced apart surfaces are positioned and 
constructed such that light reflected from a mirror passes 
through the spaced apart surfaces. 

Light from reflecting elements in the "on" position passes 
through the prism and into a lens system wherein the 
principal plane of the lens system is parallel to the reflecting 
device. In addition to the lens, the overall projection system 
may include a screen which receives the light from the lens. 

35 The prism includes two substantially parallel side sur- 
faces, an entrance surface which is obliquely disposed with 
respect to the side surfaces, and two spaced surfaces within 
the prism which are parallel and define an air space ther- 
ebetween. The prism is arranged in the optical path of the 

40 system such that illuminating light from the light source 
enters the prism through the entrance surface and, by total 
internal reflection, is reflected from one of the surfaces 
which defines the air space. Light thus reflected exits from 
the prism through one of the side surfaces and is incident 

4 upon the plane which contains the deformable mirrors. Light 
incident upon any mirror is reflected back through the 
aforementioned side surface and is then incident upon, and 
passes through, the first of the surfaces which defines the 
aforementioned air space. Such light passes through this 
surface because it is incident upon the surface at an angle 
less than the critical angle. Similarly, such light is incident 
upon the second of the surfaces, which defines the air space, 
and passes therethrough because it is incident upon that 
surface at an angle less than Brewster's angle. Thereafter, in 

55 one embodiment of my invention, such light exits from the 
prism at the second of the side surfaces, regardless of 
whether the mirror which reflected the light was in the "off' 
or the "on" position. 

Light reflected from a mimr in the "off' position also 
aa passes through the prism device and, in the first embodiment 

of my invention, also exits from the prism from a side 
surface, but, if a mirror is in the " o r  position, the angle of 
any light ray from such a mirror will be outside of the 
acceptance angle of the lens associated with the prism, or 

65 does not enter the lens because of an aperture stop, and 
thereby does not pass through the lens and is not seen by the 
viewer. 
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3 
Another embodiment of my invention employs a prism of 

the typc described abovc. However, additionally, a second 
pair of spaced apart surfaces are provided and receive light 
reflected from the mirrors and which has passed through the 
first pair of spaced apart surfaces. The function of the second 
pair of spaced apart surfaces is to split light from "on" or 
" o r  mirrors, so that such light exits from the prism through 
different surfaces, depending on whether the light is from a 
mirror in the "on" position or a mirror in the "off' position. 

The use of systems of the above described type is char- 
acterized by improved optical performance and compactness 
of design. 

DESCRIPTION OF THE DRAWING 

FIG. 1 shows the overall construction of an image pro- 
jection system which embodies my invention. 

FIG. 2 is another view of the system shown in FIG. 1. 
FIG. 3 shows another embodimenl of my invention. 
FIGS. 4, 5 and 6 are schematic representations of a 

deformable mirror device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows an embodiment of my invention. Thus, there 
is shown a prism 10, which includes exterior side surfaces 
12 and 14 which are parallel to each other. The prism 10 is 
further defined by an entrance surface 16, which is disposed 
in a plane oblique to the parallel planes containing the side 
surfaces 12 and 14. In addition, within the prism 10 are first 
and second surfaces 18 and 20, which are substantially 
parallel and define an airspace therebetween. Also, it will be 
seen that first and second surfaces 18 and 20 are in a plane 
which is transverse to the planes which include the parallel 
side surfaces 12 and 14, as well as being transverse to the 
plane which contains the entrance surface 16. 

Although I refer to the prism 10 as a unitary article, 
functionally it may be considered as being comprised of two 
parts, namely a first p a  bounded by the surfaces 14.16 and 
18, and the second part which includes the surfaces 20 and 
12. 

The prism may be constructed of any optical quality 
material. A particular material which I have used is polym- 
ethylmethacrylate. 

Considering the prism 10 in more detail, it was noted 
above that, as shown in FIG. 1, the planes which include the 
surfaces 18 and 20, and the plane which includes the surface 
16, are transverse to the side surfaces 12 and 14. More 
specifically, the orientation of the surfaces is such that the 
surface 16 is parallel to the imagc of the surface 14, which 
is created by reflection of surface 14 from the surface 18. 
This orientation requirement thus defines the angular orien- 
tation of the surface 18 and the surface 16 vis-a-vis the 
surface 14. As previously notcd, the surface 12 is substan- 
tially parallel to the surface 14, and the surface 20 is 
substantially parallel to the surface 18. 

As further shown in the drawing, a deformable mirror 
device 22 is disposed adjacent to and substantially parallel 
with side surface 14. Because the construction of deformable 
mirror devices is generally known and shown in the prior art, 
for example, U.S. Pat. No. 4,680,579. the details thereof will 
not be discribed herein. ~ u k c e i t  say that the DMD 40, 
as shown schematically in FIG. 4, is comprised of a plurality 
of mirrors 42, all of which are contained in a substantially 
common plane. In addition, associated with the DMD is 

appropriate means for individually moving each of the 
plurality of mirrors from a first (on) position, to a second 
(off) position. In FIG. 5, a reprcscntative mirror 42 is shown 
in a first ("on") position. In FIG. 6 the mirror 42 is shown 
in a second ("'off') position. Thus, it will be seen the incident 
light ray 44 is reflectcd at a different angle, as shown by 
reflected rays 44 and 46, when the mirror 42 is moved from 
an "on" position to an " o r  position. 

With further regard to the drawing, the DMD is positioned 
with a respect to the surface 14 such that light reflected from 
the rnirmrs is reflected to, and incident upon, thc surface 18 
at an angle less than Brewster's angle, and thus passes 
through the prism 10. 

As also shown in the drawing, a light source 24 is 
positioned to supply illuminating light to the entrance sur- 
face 16. As suggested by the drawing, the light source 24 is 
oriented such that the light rays from the light source 24 are 
not orthogonal to the entrance surface 16. This geometry is 
required for the following reason. 

First, it will be appreciated that if the light which exited 
the prism at surfacc 14 was orthogonal to surface 14, it 
would also be orthogonal to the DMD 22 and, if that was 
true, light reflected from a mirror would simply travel, in 
reverse. the path followed the illuminating light. Thus, it will 
be seen that light exiting the prism at surface 26 should not 
be orthogonal to surface 26. 

Second, because of the above described relation between . 
surfaces 14.18 and 16. i.e. the fact that surface 16 is parallel 
to the image of surface 14 reflected from surfacc 18, it 
follows that the angle of incidence of a ray entering at 
surface 16 will be the same as the angle between that ray and 
surface 14, when that ray exits through surface 14. There- 
fore, because rays should not exit the prism orthogonally to 
surface 14, the angle of incidence of rays entering the prism 
at surface 16 also should not be orthogonal to surface 16. 
When these conditions are satisfied, then, as shown in FIG. 
1, the.bundles of rays 26 or 28 enter and leave the prism , 

transverse to the respective surfaces, 16 and 14, and are 
transversely incident on the different mirrors, whereby the 
light reflected from the mirrors reenters the prism along a 
different path. 

As further shown in the drawing, desirably a projection 
lens is disposed adjacent to the side surface 12. With regard 
to the projection lens, it should be noted that I prefer to 
employ my invention in a projection system which, overall, 
includes a telecentric projection lens and a screen which 
receives light from the projection lens. However, as those 
skilled in the art will recognize, a variety of arrangements 
may be employed which do not necessarily require the use 
of either a projection lens or a screen, but which, neverthe- 
less, can advantageously use my invention in combination 
with a deformable minor device and a source of illuminating 
light. Thus, it will be appreciated that the drawings show the 
preferred embodiments of my invention. 

A particularly important facet of my invention, as shown 
in both FIGS. 1 and 2, is the spatial orientation of lens 
system 30. More particularly, it will be noted that the frontal 
plane 58 of the lens system 30 is parallel to the plane 
defining the front of the device 22. This arrangement is 
important to ensure the correct image formation. The fact 
that the frontal plane 58 is and can be parallel to the device 
22 is attainable because of the geometry and construction of 
the prism 10. In the absence of this overall orientation, 
image distortion is likely to occur. 

Considering now the overall operation of the system 
shown in the FIG. 1, illuminating light provided by the light 
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source 24 is incident upon the entrance surrace 16, and, after light rays from mirrors in the "on" position do not exit from 
traveling through the lower portion of the prism, the illu- the prism through the surface adjacent to the projection lens 
minating light is incident upon the first surface 18. The angle 30. Instead, they are reflected away from the projection lens, 
of incidence between the illuminating light rays and the viz. upwardly through the prism as shown in FIG. 3. This 
surface 18 is gream than Brewster's angle. AS a conse- 5 result is achieved by providing a prism 50 which includes a 
quencc, the light from the light source 24 is reflected, by ~ o n d  pair of spaced apparent. parallel surfaces, 52 and 54. 
total internal reflection, to the device or DMD 22. As is The surfaces 52 and 54 are ot'iented at the smallest angle 
conventional in the display of optical systems, in the draw- which provides total internal reflection from surface 54 for 
ing the light rays are shown which are incident upon the top all rays which are reflected from mirrors in the "off' 
and bottom of the DMD 22. 10 position. With this construction and orientation, the follow- 

Considering the adjustable mirrors at the top and bottom ing Operation is achieved. 
of the DMD 22, incident light rays 26 and 28 are reflected The rays 28 from light SOurce 24 enter the prism through 
back into the prism and pass through the side surface 14. surface 16 and, as heretofore described, are reflected from 
Such reflected light rays next encounter the surface 18 upon surface 18, by total internal reflection, to the mirror at the 
which they are incident. However, the angle of incidence I5 bottom of the DMD 22. If that mirror is in the "on" position, 
between the reflected light rays and the first surface 18 is less the bmdle of reflected rays, which bundle is bounded by the 
than the critical angle and, as a result, the reflected light rays rays =A, Passes through the surface 14, Passes through the 
pass through the surface 18. Similarly, the light rays which surface 18 because the angle of incidence with surface 18 is 
pass through the surface 18 also substantially pass through less than Brewster's angle, Passes through the surface 20 
the surface 20 because here the light passes from the air to 20 because the light passes from air to the optical material of 
the optical material which comprises the prism and total the prism, Passes through the surface 54 because the angle 
internal reflection (or Brewster's condition) does not exist in is less than the Brewster's angle, Passes through the surface 
this case. The reflected light rays then pass through the 52 because the light passes from air to the optical material 
remainder of the prism and exit through the side surface 12. of the prism, exits through surface 12, and enters the 
FIG. 2 shows one arrangement whereby the system of FIG. 25 projection lens 30. 
1 may be utilized. Specifically, FIG. 2 shows an arrangement In contrast, if the mirror at the bottom of DMD 22 is in 
whereby light which is reflected from mirrors in the "off' the "off' position, then the bundle o i  rays from that mirror 
position does not enter the projection lens 30. Referring to also passes through the surface 14 and the surfaces 18 and 
FIG. 2, for clarity the light rays from the light source 24 and 20. However, when that bundle of rays, which is bounded by 
which are incident on the DMD 22 are not shown. Also, only 30 the rays 28B, strikes the surface 54, the angle of incidence 
single reflected rays from two positions on the DMD 22 are is greater than Brewster's angle, and consequently those rays 
shown. Additionally, interposed between the projection lens are reflected upwardly and exit the prism through the surface 
30 and the prism 10 is the entrance pupil 40 of the lens. 56. as shown in FIG. 3. 

Considering the top portion of the DMD 22, ray 32 is the A similar result occurs with respect to the rays reflected 
ray which would be reflected from the top most mirror in the 35 from the mimr at the top of the DMD 22. When that mirror 
DMD 22, when that mirror was in the "on" position. Ray 34 is in the "on" position, the bundle of rays, bounded by the 
is the ray which would be reflected from the same mirror rays 26A, passes through the prism for the same reasons that 
when it was in the "off' position. As will be seen, the rays 28A passed through the prism, and the bundle bounded 
entrance pupil 40 is sized and positioned such that ray 34 by rays 26A exits the prism through surface 12. In contrast, 
does not enter the pupil, but ray 32 does enter the pupil and 40 when the mimr at the top of the DMD 22 is in the "off' 
thereafter may enter the lens 30. Similarly, ray 36 is reflected position, the bundle of rays therefrom, which is bounded by 
from a mirror at the bottom of the DMD 22 and passes the rays 26B, is reflected from the surface 54 and exits the 
through the entrance pupil 40, while ray 38, which is prism through the surface 56. In other words, those rays do 
reflected from the same minor but in the "off' position, falls not enter the lens 30. 
outside the pupil. and does not enter the lens 30. Rays which 45 Considering the overall arrangement shown in the draw- 
Pass through the lens may then be incident uWn screen 42. ings, and the particular arrangement and construction of the 

In summary, it will be seen that the entrance pupil may be prism 10, a number of noteworthy features should be 
used to stop from the lens 30 rays from mirrors in the "off' observed. First, it is clear that a particularly compact 
position. For telecentric lenses, a similar result may be arrangement is achieved because the illuminating light 
secured by appropriately sizing the acceptance angle of the source 24, the DMD 22 and the projection lens 30 may be 
lens 30, whereby rays from mirrors in the "off' position fall in close proximity. In addition, as may be noted from a close 
outside the cone defined by the acceptance angle. inspection of the various light rays shown, the illuminating 

In a specific example of the construction shown in FIG. 1, light rays each travel an equal distance though the prism. 
1 would employ a telecentric lens having a f-number equal 55 Thus, the light rays 26 and 28 each travel substantially the 
to 3.0, and I would employ acrylate, having a refractive same distance through the Msm 10 during their Path from 
index of 1,493, as the material for the prism. The spacing surface 16 to the surface 14. 
between the surfaces 18 and 20 would be approximately In summary, as shown in the drawing and hereinbefore 
0.05 mm. With such a construction, and employing a DMD described, my invention provides a compact, efficient and 
with mirrors which have onloff positions of +lo0 and 0°, 60 desirable arrangement for image formation in a system 
respectively, the light from the light source would be imaged employing a deformable mirror device and an illuminating 
on the entrance surface 16 at an angle of 20.5'. light source, and which preferably includes a projection lens. 

Referring to FIG. 3, another embodiment of my invention Although a specific embodiment of my invention has 
is shown. Parts of the embodiment shown in FIG. 3 which hereinbefore been described, it will be appreciated by those 
are common to the embodiment of FIG. 1 have the same 65 skilied in the art that other embodiments may be conceived, 
reference numbers. The embodiment of FIG. 3 differs from without nevertheless departing from the scope of my inven- 
the embodiment of FIG. 1 in that, in the FIG. 3 embodiment, tion as described in the appended claims. 
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I claim: 2. The image projection system of claim 1 wherein the 
1. An imagc projcction system which comprises: acceptance angle of said lens is such that light rays reflected 
a) a light source which provides illuminating light; from said elements in said sccond position are outside of 

said acceptance angle. 
b) a plurality of selectively adjustable reflecting elements 3. image projection system of claim which further 

which are arranged in a common plane* said includes means defining an aperture stop which is sized and 
being between at least a first position and a positioned such that light rays reflected from said elements 
second position; in said second position are intercepted by said aperture stop 

C) a lens having a principal plane which is parallel to said means. 
common plane; and, lo 4. The image projection system of claim 1 wherein said 

d) a prism positioned between said lens and said plurality prism further includes a first pair of spaced apart surfaces 
of reflecting elements and further positioned to receive and a second pair of spaced apart surfaces, and said second 
light from said light source. so that light from said light pair of spaced apart surfaces are oriented such that reflected 
source is transmitted by said prism to said plurality of light from said elements in said first position passes through 
reflecting elements and such light reflected from said 15 said second pair of surfaces, while reflected light from said 
elements in said first position passes through said prism elements in said second position does not pass through said 
and through said lcns and light reflected from said second pair of surfaces. 
elements in said second position does not pass through 
said lens. * * * * *  
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