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BEAM OF * POLARI ZED LI GHT

SPEGI FI CATI ON The present invention relates to a high
power |anp apparatus with high efficiency that 5 produces a beam of
pol ari zed light using a lanp bulb containing a fill under pressure that
energi zed with externally placed el ectrodes for vaporizing the fitl. Mor
particularly, the present invention relates to a high power

el ectrodeless lanp in which light energy is redirected
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HIGH EFFICIENCY LAMP APPARATUS FOR PRODUCING A BEAM OF
POLARIZED LIGHT

SPECIFICATION

The present invention relates. to a high power lamp apparatus with high efficiency that
produces a beam of polarized light using a lamp bulb containing a fill under pressure that is
energized with externally placed electrodes for vaporizing the fill. More particulatly, the
present invention relates to a high power electrodeless lamp in which light energy is redirected
back into the lamp with a reflector to provide increased system efficiency, where the redirected
light is of the wrong polarization and/or the wrong parts of the color spectrum for use in the
system in which the lamp is implemented. In one embodiment, the present invention relates to

a projection system that uses the improved high power lamp of the present invention.

High power lamps are used for illumination applications beyond typical incandescent
and florescent lamps. One type of lamp known as a high intensity discharge (HID) lamp
consists of a glass envelope which contains electrodes and a fill which vaporizes and becomes a.
plasma when the lamp is operated. '

Recently, a patent issued for a high power lamp that utilizes a lamp fill containing
sulfur or selenium or compounds of these substances. U.S. Patent 5,404,076, issued to Dolan
et al. and entitled “Lamp Including Sulfur” discloses an electrodeless lamp utilizing a fill at a
pressure at least as high as one atmosphere. The fill is excited at a power density in excess of
50 watts per square centimeter. An arc lamp utilizing the fill at a pressure at least as high as
one atmosphere is excited at a power density of at least 60 watts per square centimeter. The
Dotan et al. patent 5,404,076 is incorporated herein by reference.

Projecting systems are used to display images on large surfaces, such as movie or
television screens. For example, in a front projection system, an image beam is projected

from an image source onto the front side of a reflection-type angle transforming screen, which
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back into the lanp with a reflector to provide increased systemefficiency,
where the redirected light is of the wong pol ari zation and/or the
wrony parts of the color spectrumfor use in the 10 systemin which the
lanp is inplenented. In one enbodinment, the present invention relates to
a projection systemthat uses the inproved high power |anp of the present
I nventi on. H gh power |anps are used for illumnation
appl i cati ons beyond typical incandescent and florescent |anps. One
type of l-anp known as a high intensity discharge (H D) |anp 15 consi sts
of a glass envel ope which contains el ectr-pdes and a fill which vaporizes
and becones a pl asma when the |anp is operated.
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1995 is incorporated herein by reference.

10 The image source for a projection system employs a light that must be of high intensity
and preferably very efficient. However, in each step of transmission of the light from the lamp
to the screen there is some loss of light, resulting in inefficiency. It is desirable that at least

some of these inefficiencies be addressed to allow an improvement of system efficiency.

15
The present invention provides a high efficiency lamp apparatus that uses light
reabsorption for improved efficiency. The present invention also provides a projection system
with a projection source or engine that uses a lamp that can reabsorb light energy for increased
efficiency. Some of the light energy is redirected back to the light source providing increased

20 ' system efficiency.

Preferably, an optical device using the lamp can only utilize light of desired
polarization and/or desired color for use in the projection system, so the redirected light is of
‘the unneeded polarization and/or the unneeded part of the color spectrum. The lamp efficiency
is increased because of an “optical pumping” effect.

25 With the improved high intensity lamb of the present invention, several variations in
reflector placemerits, both for the polarizing and spectral reflectors, are provided for various
projection systems.

The method of the present invention thus provides for intensifying a polarized light
beam emitted from an electrodeless lamp. The method includes the powering of a

30 electrodeless lamp with radio frequency energy (or other suitable frequency) that generates a

light source within the lamp which produces a light beam.



- 2- then reflects the light toward a viewer positioned in front of
the screen. In a rear projection . system the inmage beamis projected
onto the rear side of a transm ssion-type angle transform ng screen
and transmtted toward a viewer |located in front of the screen.

In prior co-pending U S. patent application Serial No. 08/581, 108, filed
Decenber 29, 5 = 1995, there is disclosed a nethod of displaying an
optical image by projecting the i mage al ong an optical path and at
an optical device interposed across the optical path, at one tine
reflecting the image fromthe opthcal device and at a different tine
permtting the inmage to pass through the optical device to be
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10  mercury metal halides.

The apparatus of the present invention provides a high efficiency lamp apparatus for
producing a beam of light that is polarized and/or of a desired color (or colors). The apparatus
includes an electrodeless lamp body or bulb that defines a chamber, A fill is contained within
‘the chamber. Electrodes are positioned externally of the lamp chamber for producing radio

15 ° frequency energy to excite the fill, thereby forming a plasma light source of intense heat. The
~ electrodes, however, are not subjected to the intense heat generated by the plasma.
Alternatively, internal electrodes could be used with some types of non-mercury metal halide
fills.

A reflector is positioned next to thé lamp body both to direct light from the lamp in a

20 ‘ desired direction and for redirecting some of the light emitted by the light source back to the
lamp. The lamp reabsorbs this redirected light energy to intensify the light source.

The reflector preferably includes a housing surrounding most of the bulb and a
polarizing and/or interference filter (e.g., dichroic reflector) positioned to receive the light
beam. The polarizing reflector passes light of one polarity and reflects light of the other. The

25 interference filter passes light of a desired part of the color spectrum.
The bulb is preferably a high temperature tolerant enclosure such as a quartz enclosure
“having a bollow interior that contains sulfur, selenium, non-mercury metal halide, or like fill
“that can be excited to form a plasma.



Preferably, an optical device using the |anp can only utilize |ight of
desired pol ari zati on and/or desired color for use in the projection
system so the redirected light is of t he unneeded pol ari zation
and/ or the unneeded part of the color spectrum The |anp efficiency

I's increased because of an "optical punping” effect. 25 Wth the
I nproved high intensity |anp of the present invention, several variations
in reflector placenents, both for the polarizing and spectral
reflectors, are provided for various proj ection systens.

The met hod of the present invention thus4provides for intensifying a

pol ari zed | i ght beamemtted froman el ectrodel ess | anp. The net hod
i ncl udes the powering of a 30 el ectrodel ess lanp with radi o frequency
energy (or other suitable frequency) that generates a | i ght source
wi thin the | anp which produces a |ight beam
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Figure 1 is a sectional view of the preferred embodiment of the apparatus of the present
invention;
Figure 1A is a fragmentary view of the preferred embodiment of Figuré 1;
Figure 2 is a sectional elevational view of a second embodiment of the apparatus-of the
10  present invention;
Figure 3 is a sectional elevational view of a third embodiment of the apparatus of the
present invention;
Figure 4 is a sectional elevational view of a fourth embodiment of the apparatus of the
present invention; and
15 Fignre 5 is a sectional elevational view of a fifth embodiment of the apparatus of the
present invention;
Figure 6 is a sectional view of the sixth embodiment of the apparatus of the present
invention;
Figure 7 is a séctional view of the seventh embodiment of the apparatus of the present
20 . invention;
Figure 8 is a sectional view of the eighth embodiment of the apparatus of the present
mvention; and .
Figures 9 and 10 are side views of the preferred embodiment of the apparatus of the

present invention showing a rear projection video system.,

25
European Patent Application Serial No. EP 0 783 133 Al, entitled “Projecting
Images,” published on July 9, 1997 by Applicant Compaq Computer Corporation and I
nventors Richard M. Knox and John R. Masters, is hereby incorporated by reference.
30 Figure 1 shows generally the preferred embodiment of the apparatus of the present

invention designated generally by the numeral 10A. A high efficiency lamp apparatus 10A



The redirected light is used to increase the efficiency of the |ight source
t hrough an optical 5 punpi ng effect. Sone of the redirected light is of
an unusabl e pol arization, so that only |ight of a usable

pol ari zation is passed by the assenbly. The el ectrodel ess

| anp can include a bulb with a high or | ow pressure fill. The bulb

fill is extended to a plasna state by radi o frequency energy produced by

el ectrodes positioned externally of the bulb. In the preferred
enbodi ment, the fill is sulfur, selenium or non- 10 mercury met al

hal i des. The apparatus of the present invention provides a
hi gh efficiency |anp apparatus for produci ng a beamof light that is
pol ari zed j r | TAY A | 3 Rdufth ;
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pl asna. open end portion 16. The wall 15 has a reflecting surface 17. '

A first transversely positioned screen 18 is interposed across the path of a light beam 19
15 that is travelling from the bulb 11 through the open end partition 16 in the direction of arrows
20. A second screen 21 is interposed across the path 19 and on the opposite side of screen 18
from bulb 11 as shown in Figure 1.
The first screen 18 is preferably an interference filter (for example, dichroic filter or
~ dichroic mirror) that reflects certain colors of light while allowing others to pass through. The
20  screen 18 is preferably selected to pass desired colors (e.g., RGB or CMK), reflecting
unneeded colors back to the bulb 11 and the reflecting surface 17. By reflecting light other
than desired colors back to the bulb 11, the apparatus 10 of the present invention be(;omes
more efficient because it allows conversion of redirected light back to useful wavelengths. The
redirected light is reemitted with a slight red shift, but this can be compensated for through
25 appropriate filter selection, gamma correction or other known techniques. Therefore, the
screen 18 reflects back and “recycles” unused light wavelengths. In Figure 1, the lamp 10A
has the screen 18 mounted inside the reflector housing 14 and the screen 21 mounted at
opening 16. The screen 18 and the screen 21 each extends at its periphery to the wall 15.
The screen 21 is a reflecting polarizer that only allows a certain polarity of light to pass
30  through as indicated by the arrows 20. The reflecting polarizer 21 reflects light of unneeded



-4- For a further understanding of the nature and objects
of the present invention, reference . shoul d be had to the follow ng
detail ed description, taken in conjunction with the acconpanyi ng draw ngs,
in which like parts are given |like reference nunerals, and wherein:

Figure 1 is a sectional view of the preferred enbodi nrent of the apparatus

of the present I nventi on; Figure 1A is a fragnentary
view of the preferred enbodi nent of Figure 1; Figure 2 is a
sectional elevational view of a second enbodi nent of the apparatus of the
10 present invention; Figure 3 is a sectional elevational
view of a third enbodi nent of the apparatus of the present invention;
Figure 4 i poRrifestk @k bElbaM atTherbdre, Vin @ 1afp d0AObhittdd ﬁ@i@xﬂhdﬁ&ﬁtasgbhwe
appar at us of t he present invention; and 15 Figure 5 is a

secti onal épw‘é!@qrwmbe\ﬂf aegired portion(shoithe selomemaetrust andf adepimd-polasitgf t he
The screen 21 could be placed towards the bulb 11 adjacent to the screen 18, but as is

discossed below in conjunction with Figure 4, an additional filter may be needed to “clean up™

5  the light emitted from the apparatus from 10A. This is because if the polarized light passed by .
the screen 21 is allowed to then strike and be reflected by the wall 15, some of that light will
then be shifted to the incorrect polarity. Therefore, it is generally preferred to place the screen-
21 at a point where the light will not be again reflected within the lamp 10A, though under
certain conditions the additional filter could be used. .

10 In Figure 2, a second embodiment is shown, designated generally as 10B. The light
apparatus 10B has a bulb 11 with an interior space 12 for containing a fill such as sulfur or
selenium or the like. A reflector housing 22 has an open end 23 and an interior surface 24 that
can be any of the shapes mentioned above. The surface 24 reflects light emitted by the bulb 11
toward the opening 23 and in the direction of the arrows 25. In the embodiment of Figure 2, a.

15~ pair of screens 26, 27 are positioned either externally or covering the opening 23 of the

 reflector housing 22. In Figure 2, the screen 26 is an interference filter (e.g., dichroic filter or
dichroic mirror) that only passes light of a desired light of a desired part of the color spectrum
(e.g., red, green, blue). The screen 27 is a reflecting polarizer that only passes light of one
_ desired polarity. The screen 26 is preferably positioned to receive the light beam 235 first

20  because interference filters can affect polarity. By positioning the screen 26 to receive light
first, there is not as much need later to “clean up” the light path by refiltering for polarity.
Therefore, the second screen 27 is preferably the polarizing reflector that only passe:v, one
polarity.

In Figure 3, a third embodiment of the light apparatus of the present invention is

25.  shown, designated as 10C. In Figure 3, as with the embodiments of Figures 1 and 2, the bulb
11 has the interiot 12 for containing a fill that can be excited, such as selenium, sulfur, or the
like. A hollow reflector housing 28 has an open end 29 and an interior reflecting wall surface
30 that can be parabolic in shape.

Three optical elements 31, 32, 33 are positioned as shown in Figure 3 externally of
30  housing 28 and either away from or covering the open end 29 portior thereof. The element 31

is a reflecting polarizer that only passes light of one polarity. The element 32 is an



present invention; Figure 6 is a sectional view of the sixth

enbodi nent of the apparatus of the present I nventi on;

Figure 7 is a sectional view of the seventh enbodi nent of the apparatus of
t he present 20 i nvention; Figure 8 is a sectional view of
t he ei ghth enbodi nent of the apparatus of the present I nvention; and
Figures 9 and 10 are side views of the preferred enbodi nent of the
apparatus of the present invention showing a rear projection video
system 25 Eur opean Patent Application Serial No. EP 0 783
133 Al, entitled "Projecting | mages?-" published on July 9, 1997 by
Appl i cant Conpaq Conputer Corporation and | nventors Richard M Knox

and John Rintitferencedilter ¢e. pedishipid filteop dichrokrimisgor) thhterefentecertain wavelengths of
T L A My S RAEL TSP RSaR ™ O e apparatus of the
efficiency |anp aRpardé Bfbddifents of Figures 1 and 2, the preferred wavelengths of the color
spectrum that will pass through the element 32 are red, green, and blue. The element 33 is a
5  clean-up absorbing filter that corrects polarity so that the emitted light designated by arrows 34
is of a single polarity. This may be used because the element 32 will affect the polarity of the
light passed by the element 31.
A fourth embodiment of the-apparatus of the present invention is shown in Figure 4,
- ..(esignated as 10F.. Light apparatus 10F has.the bulb 11 with the interior 12 for containing-a
10 fill such as sulfur or selenium that can be excited to form a plasma. A reflector housing 100
has an open end 102, an inner reflector surface 106 is formed within a reflective reflector
housing 104. A pair of elements 108 and 110 can be the same screen elements as 26 and 27 in
Figure 2. The element 108 is an interference filter (e.g.,. dichroic filter or dichroic mirror)
for only passing certain colors of the light. Element 110 is a reflecting polarizer that only
15 ° passes one selected polarity of light. Arrows 112 indicate a light emitted by the apparatus 10F
~ as being light of a desired color (such as red, green, and blue) and light that is polarized with a
single polarity.
In addition to the elements 108 and 110, however, the apparatus of Figure 10F may
include an additional polarizing filter 114, similar to the element 33 of Figure 3. When the
20 . light passes from the lamp 11 through the interference filter 108 and then the reflecting
polarizer 110, it will be of a single polarity. When it reflects off of the reflecting surface 106,
the polarity of some of that light will be altered. Therefore, a “clean up” polariziné filter 114 -
may be provided to ensure that all of the light is of a single polarity. This configuration might
be desirable in certain circumstances.
25 A fifth embodiment of the apparatus of the present invention is shown in Figure 5,
designated as 10G. The light apparatus 10G has the bulb 11 with the interior 12 for containing
a fill such as sulfur or selenium that can be excited to form a plasma. A reflector housing 116
forms an inner reflecting surface 118 with an open end 120, A pair of elements 122 and 124
can be the same screen elements as 26 and 27 of Figure 2. The element 122 is an interference
30  filter for only passing certain colors of light. The element 124 is a reflecting polarizer that
only passes one selected polarity of light. Arrows 126 indicate a light emitted by the apparatus



- 5- I ncludes a bulb 11 having a hollow interior 12 that contains a

fill such as sul fur or selenium . The fill can be excited to a plasna
state to produce a high intensity light source. In this manner ,

el ectrodes E (see Figure 1A), which provide radio or other suitable
frequency energy to excite the fill (preferably 150 MHz to 100 GHz,

or other frequency suitable for exciting the 5 fill), are not subjected
to the intense heat of the plasma inside bulb 11. Preferably, bulb 11 is
based on_the teachings and concepts of Dol an, incorporated by reference
above. Alternately, bul b 11 can be.amnother type of bulb that
reabsorbs and reemts light, such as a non-nercury cont ai ni ng net al
hal i de typet0Gea¥beingilight ¢fra duksiidiicuslor €sueh as fede gieen, aind dlubeand tharjis polaized with a
reabsorb - and reemt light. The fill may be high or |ow pressure 10
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redirected |ight back to useful wa engt hs
section that includes two concavities 38, 39. A pair of elements 40, 41 can be the same screen

(

elements as 26 and 27 in Figure 2. The element 40 is an interference filter for only passing
15 ° certain colors of light. The element 41isa reﬂecting polarizer that only passes one selected
polarity of light. Arrows 42 in Figure 4 indicate light emitted by the apparatus 10D as being
light of a desired color (such as red, green, and blue) and light that is polarized with a single
polarity. '
In Figure 7, a seventh embodiment of the apparatus of the present invention is shown
20 . designated as 10E. In Figure 5, the light apparatus 10E has the bulb 11 with the interior 12 for
containing a fill that can be excited such as sulfur, selenium, or the like. A hollow annular
reflector housing 43 has an opening 44 that is closed with an element 45. A reﬂecﬁﬁg wall
surface 49 of the housing 43 has a pair of concavities 47, 48 in cross section, as shown in
Figure 5. The element 45 forms a closure to the opening 44. An element 46 is spaced
25  therefrom. As with the embodiments of Figures 2 and 4, the element 45 can be an interference
filter, dichroic filter or dichroic mirror that reflects certain colors of light while allowing
otbers to pass through. The element 46 is preferably a reflecting polarizer that only passes
light of one polarity. '
An eighth embodiment of the apparatus of the present invention is shown in Figure 8,
30  designated as 10H. In Figure 8, the light apparatus 10H again has the bulb 11 with the interior
12 for containing a fill that can be excited such as sulfur, selenium, or the like. Alternately,



redirected light is reemtted with a slight red shift, but this can be
conpensated for through 25 appropriate filter selection, ganma correction
or other known techni ques. Therefore, the screen 18 reflects back and
"recycl es” unused |ight wavel engths. In Figure 1, the lanp 10A has
the screen 18 nounted inside the reflector housing 14 and the screen 21
nmount ed at opening 16. The screen 18 and the screen 21 each extends
at its periphery to the wall 15. The screen 21 is a reflecting
polarizer_ that only allows a certain polarity of Iight to pass 30 t hrough
as indicated by the arrows 20. The refleching polarizer 21 reflects |ight
of unneeded
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through, and the element 136 is preferably a reflecting polarizer that only passes light of one _

-polarity. This configuration corresponds to the single parabolic reflecting configuration of the-
- embodiment of Figure 1, and it will be appreciated that the same types of reflector positions:as:
10 discussed in conjunction with Figures 1-5 can similarly be implemented within the dual
parabolic reflector of Figure 8.
Further, it will be appreciated that although the various filtering elements of Figures 2,
3, 6, and 7 shown spaced from the reflector housings of those Figures, they could also be
layered or sandwiched together in contact with those housings.
15 Therefore, the lamps 10A-10H are more efficient than prior art designs. Substantially
~ all light with unwanted properties, such as spectral or polarization for example, are reflected
back into the bulb 11, which reabsorbs the light and reemits it. Ultimately, the only light
leaving the lamps 10A-10H is of the desired properties. Thus, by reabsorbing and reemitting
~ the unwanted light, the efficiency of the lamps 10A-10H, as measured by the provided power
20 to the desired light, is increased. For all these embodiments, it will again be appreciated that
the disclosed techniques can be used with any lamp which can reabsorb and retransmit energy
without destroying itself. -
Referring to Figures 9 and 10, another embodiment of the present invention shows a
rear projection video system 60 that includes a linear reflecting polarizer 62 and an achromatic
25  retarder 64 that allow light in a projected image 66 to reflect from a display screen 68 at one-
instance and to pass through the screen 68 at another instance. The linear reflecting polarizer
62 is a linear polarizer that functions like a conventional absorption polarizer, except that it
reflects (instead of absorbs) substantially all light that does not pass through it. In other words,
the reflecting polarizer 62 may transmit substantially all vertically polarized light waves and
30 reflect substantially all horizontally polarized light waves. The polarizer 62 may be made from
any suitable reflecting polarizing material, such as double brightness enhancing film, or



21 at a point where the light will not be again reflected within the |anp

10A, though under certain conditions the additional filter could be
used. 10 In Figure 2, a second enbodi nent is shown, designated
generally as 10B. The |i ght apparatus 10B has a bulb 11 with an
interior space 12 for containing a fill such as sulfur or sel eni um
or the like. A reflector housing 22 has an open end 23 and an interior
surface 24 that can be any of the shapes nentioned above. The
surface 24 reflects light emtted by the bulb 11 toward the opening

23 and in the direction of the arrows 23¢. I n the enbodi nrent of Figure 2, a
15 pair of screens 26, 27 are positioned either externally or covering

t he openi THDBEF,0fmitéieal obtained frioff Mambdota Mitisd &M ahdfactubing Cotapsny? , THelligegCr een
26 is an interference filter ( ., _dichroic filter or di chroic

Tirror) ¢ Hafecsg poloizes 62 is logaied ipmtaediamly. behiad the streenciB 2ad sy be dandsdia et 1 he

I . : i 8
"ot Dot | nelion B8 Py ey Al idten pElne URSRR JEL ). pICRORRSE Ryglin @

The scr eenpreferabl dVishBicRbth ro@slet.i oned to receive the |ight beam 25 first
20 because interference filters can affect polarity. By positioning the
screen326 to r <Meimage pqugse 76 in the prpjeption systera 68 receivayelectronic, signals dhy r to

gug
"clean up". ' ' ' £ .or [ A , the
cocond oprinhllCahb 98 bnd Blalent Shald i) \hecinAl 64, e types of cle NS
one used ) drédge the image 66 may includentelevigion 8ighals,asutihay thosemveivedbyan of t he
| i ght apparatus of the present invention is 25, shown, designated as 10C.

I n Fi gur e atenponpven cabllingsignd progsssed hyra viden reeaiver (agtghown), and qompyter video 11
A gure = A ! e ._ :
o i am ipls Henckfed B o GOty udy showr Wbe IRRBuE L LSftereRl "

open and Zfhagaprojectionénginepsuch as b dqaid roystahdikplsy (IIGIX)eprojector. With theqirojectionbe
parabolic in shape. . , Three opti cal el nts 31 , 33 are
oSt 1 onedVem SRk the BTeSRGaYeRtn Aoererofhe pmage 198rce R BRRION o1t Bech ¢ hor

avay fromiplen&qV fizh RficidAly PRHPS 16 BFIFRBreRqld. i On thereof. The el ement 31
Is areflecting polarizer”that only passes |light of one polarity. The

el ement 32 i s Jdhe image source 76 projects the image 66 along a first optical subpath D1* toward a

First mirror 82, which in turn reflects the image along a second optical subpath D2' toward the

15  screen 68. Because the light in the image 66 must be horizontally polarized before it reaches
the screen 68, the image source 66 must produce polarized light (as in the case of lamps 10A,
10B, 10C, 10D, 10E, 10F, 10G, or 10H). Alternatively, a substantially conventional _
projection engine can be used. If so, a conventional linear polarizing filter 80 must be placed
across one of the optical subpaths D1‘, D2' between the image source 76 and the screen 68. If.

20  the polarizing filter 80 is placed in the optical path before the first mirror 82, a second
polarizing filter (not shown) may be placed near the first mirror 82 along subpath D2' to filter
stray light distortions caused by the reflection at the first mirror 82. -

As the horizontally polarized light in the image approaches the screen 68, it encounters .-
the linear reflecting polarizer 62. Because the light is horizontally polarized, the reflecting -

25  polarizer 62 reflects substantially all of the light in the image 66 away from the screen 68 and
" toward the second mirror 72 along optical subpath D3',

As the light approaches the second mirror 72, it passes through the %-wavelength
achromatic retarder 64. The light then reflects from the second mirror 72 and travels along
optical path D4' back toward the screen 68. Before reaching the screen 68, the light again

30  passes through the % achromatic retarder 64, which rotates the polarization angle of the light
again, so that the light is now vertically polarized.



-7- interference filter (e.g., dichroic filter or dichroic mrror)

that reflects certain wavel engths of . the color spectrumwhile
allowing others to pass through. As with the enbodi nents of
Figures 1 and 2, the preferred wavel engths of the col or spectrum

that will pass through the elenment 32 are red, green, and blue. The el enent
33isa b5 cl ean-up absorbing filter that corrects polarity so that the

emtted |ight designated by arrows 34 is of a single polarity. This
may be used because the elenent 32 will affect the polarity of the
| i ght passed by the el enent 31. -11- A fourth enbodi nent of

t he- apparatus of the present invention is shown in Figure 4, designated as
10F. Light appWwhattie ligﬂF nbwsvettivellppilixized, escointdrithe ilinear reftectidgpdlarizer 62

containing_a 10 fill h,as_sul fur gQr seleniumthat c excited to
forma pl adfFe SegOndime, dhecho ?wafs%mms the tight onfp.3 reaﬁ%%@ﬁggﬁﬁﬁswm% i nner
reflector PEE QL f LRtk d Rib@ak 351 62,
housi ng 103&{% pair tSFJerma&? \:AL\%S ané&flé%’ caﬁ‘%é%% hlg san%ggg?zeeén césmant S
as 26 and 2afonertime as a mnﬁlrgnd at a:ﬁothihﬁmebsammat prof8tionsimaging istreerf. eTlamihwaI I ter
(e ,._dichroic filter qr djch rro onI ,passi rtain
col or & b HePTPiegian sysem bRny £} pas arelpiipely ﬂ%lwm}l Bﬁf* olels h“ép%o 933
passes One g Sﬁfﬁeﬁfﬁlﬁgﬂpﬁ% 1afiér @for SR g'bé h dhfer @91 Lt ed
by the apparatus po 1’s bglli fn % a desir e%%cgﬁuﬂgb%sucﬁ as red,
green, andatd thescraend68 fodfiiter hﬁga&trayélgtnmaomnmjthmmdy rasult from reflectiops én thel arity.
system.
- . The lamps 10A-10H are preferably-used:in the projection system 60 to increase.the
10 efficiency of the projection system 60 due to the increased efficiency of the lamps 10A-10H.
Because many varying and different embodiments may be made within the scope of the
inventive concept herein taught, and because many modifications may be made in the
embodiments berein detailed in accordance with the descriptive requirement of the law, it is to
be understood that the details herein are to be interpreted as illustrative and not in a limiting

15 ° sense.



In addition to the elenents 108 and 110, however, the apparatus of Figure

10F may I ncl ude an additional polarizing filter 114; simlar to the
el epent 33 of Figure 3. When the 20 | i ght passes fromthe |lanp 11 t hrough
the interference filter 108 and then the reflecting pol ari zer 110, it

witl be of a singte—potartty—Wren—it reflects off of the reflecting

surface 106, sone of that | fr Bd.
Therefore, a "clea mm’ % "&I@@ filter 114 H{%%‘@ME %%ﬁ{jg
ensure that all of a single polarity. S Etlon

m ght be desirable in certaln ci rcupst ances.” 25 Aflfth
enbodi nent of the apparatus of the present invention is shown in Figure 5,
designated £LAMS The |ight apparatus 10G has the bulb 11 with the
interior 12 for contai ning a fill such as sulfur or seleniumthat can
be excited to fo blsﬁi%%asm'eﬂﬂm’éctor housi ng 116 forms an inner

reflecting sur Wl;a e QRS Ren t&ﬁ 122 and 124
can be tﬂe ééné%%?lroqeijeoﬁ e e;’mgpls as 29 fn%ﬁ%} @?r@%c{gmﬁsmg éebge ‘enment 122
is an i merferenge padiridingalatnqrthiu;enembs/angﬁsomgewnhmahﬂampltmpmdﬁﬁe alightt .
The elenment 124 is a reflecting pol arjzer that y. passes one

sel ect edd polba#m expitisd apay, from the the Jight W&aa@mala qsgm% ar@(ﬂnps able potionge
?gf)ar at us b) redirecting some of the unusable portions of the light beam emitted by the light

5  source back to the lamp so that the light source reabsorbs light energy; and
6 c) using the redirected light to increase the efficiency of the light source.

1 2. The method of claim 1, wherein step “a” includes the step of selecting the lamp to include
2 a bulb with a fill, and wherein step “a” includes the step of powering the bulb by electrodes

3 positioned externally of the bulb.

1 3. The method of claims 1 or 2, wherein the fill is selected from one or more of: sulfur,

2" selenium, or metal halide.

1 4. The method of claims 1 to 3, wherein the lamp includes a sealed bulb filled with a fill and

2 step “a” comprises exciting the fill to form a plasma.

1 5. The method of claims 1 to 4, wherein step “a” includes filtering the emitted light to form a
2 light beam of polarized light.

1 6. The method of claims 1 to 5, further comprising the step of filtering the beam of light with
2 areflecting filter.

1 7. The method of claim 6, wherein the reflecting filter is an interferencfe filter.
T
Sheet gas Been o,
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10G as being light of a desired color (such as red, green, and blue) and

that is polarized with a singl-e polarity. The Iight apparatus 10G of
Figure 5, however, provides the lanp 11 situated wi t hin an openi ng
128 of the refl_egj;u/_e_hgus_l_ng,llﬁ_ Preferably, the lamp 11 includes its own
directional aspects emttln ht only in the e‘bythe
arrows 130. This |¢HI ll“u"" for exanple, ﬁﬁ§$%§£ﬁi§§ Bk lecti ve
surface on the b I itself. It wif annrelated
the refl ective housing 16" and Iarrp 11 of Figure 5 could be used in any of
t he i npl ementations of Figures 1-43-In fact, a variety of housing
configurations can be used W t hout detracting fromthe spirit of the

i nventi dn. 8. The method #f claixt 6, velreginl ibeweflecofig filer inppivhmicflteof t he present
invention is shown in Figure 6, 10 designated as 10D. The |ight apparatus
10D has the bulb 11 with the interior 12 for containing a fill such
as sul fyl & 95l ABOILE Oain 63MeRan B GiAcend B QeMBcR a8 B, bifle kgt Of
housi ng 35 has an open end . An inner reflecting surfacé 37 has a
doubl e par dight.i ¢ shape in cross section that includes two
concavities 38, 39. A pair of elements 40, 41 can be the sanme screen
elements as 26 and 27 in Figure 2. The elenment 40 is an interference filter

for only pagsThOmdthod oﬁ‘&ﬁﬁ@l 'ﬂo S,Q¥Hafein Mfsteh“BNd poldri@ngireREBRdHis fohﬁoﬁedao
reflecting polarizer t at onl é E)asses one sel ect ed arity of light.

Arrows 22 irecefvedy heamaf lightifcom the lighfispuresriand whereip ﬂten@laawarr@ﬂee@r passssdightnfi ng
light of a M}g f d blue) and light that is
pol ari zged v‘\?ltgﬁba i%%@e&%&%ﬂbﬁgﬁﬁ%ﬂﬁh@ﬁ%ux@@ In Figure 7, a
sevent h enbodi nent of the apparat us of the present invention is shovvn 20

desi gnat ed g3s i e light apparatus 10E has the bulb 11
with thd i rhai ’H} pe@g&pgﬁ 5513 1902‘3’313}'1 R%LF“FS‘FW * can be excited such
as sul far, selem L\mngqforﬁdasotmmighﬁemlak%saﬁ&@%ﬁ httoformraﬁfixln% hicousi ng
43 has an opening 44"that is closed wth an element 45. A reflecting wall

sur f ace3 49 impga isprojeaed aiglgél@ dptical pathaind atd dxsmmawfaca,es 47, 48 in cross
section, as shown in

openi ng 44. An el e%léeﬁ?m Higp (@ 135%{@5@6:%?)&3&%%@ﬁ;gaﬁ,?lskgeﬁsttﬁe %:er]ilgc%uor 5@5 Prent S

of Figuges 2 and Afgnﬁta@ug&g@@@ﬁe 4b. can be an interference filter,
dichroic filter or dichroic mrror that reflects certain colors of |ight
while allfowing others to pass through. The elenent 46 is preferably a
reflect|ng BOTRI hizfibg Bpﬁﬁimoﬂl, Yurkifér §(§1§prising the step of:

2 ¢) interposing an optical device across the optical path;

3 f) at one time reflecting the image from the optical device; and

4 g) at a different time permitting the image to pass through the optical device.

1 13.The method of claims 11 or 12, wherein the optical device is essentially parallel to the
2 display surface. )

1 14.The method of claims 11 to 13, wherein the optical device is near the display surface.

1 15.7The method of claims 11 to 14, wherein the optical device is attached to the display

2 surface.

1 16. The method of claims 11 to 15, wherein the display surface is on a video viewing screen.

This Sheet Has Been Replaced
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i ght of one polarity. An ei ghth enbodi nent of the apparatus
of the present invention is shown in-Figure 8, 30 designated as 10H In
Figure 8, the light apparatus 10H again has the bulb 11 with the interior
12 for containing a fill-+that—can be excited such as sulfur, selenium or

the |ike. Alternatel

LR o0 ot o0 P |
| i ght such as metal halide § ¢ reerite

reflectiwve hou3| ng 132 has an openi ng 134 cl osedl, ~PMSEDan eliement
136. An el enent 138 is provided within thd-reflector housi N3¢l oser to
the lanp 11, and the reflector housing 132 includes a reflecting inner

sur f ace 114017.Tbe mettiod o claisns 1150 16 pfurtherodomprisiog thestepi of sefleging-thelinlags at laastwi t h
t he enbqdi nent of Figure 2, the elenent 138 can be an interference
filter 3hat ORCEM%Et s certa| n colors of light while allow ng others to pass
through, and the element 136 is preferably a reflecting polarizer that only
passes |ight of one polarity. This configuration corresponds to the
si ngl e dar ab®b(The meémti@éclmgs Hoaflbgiarther compaoifing the step of reflegtitgilie treage twice

Fi gure % and it will be appreciated that the sane types of reflector
posi tionfs a0y o di scussed in conjunction with Figures 1-5 can simlarly
be inplemented within the dual

d reemts

ﬁb{ﬁ@‘ HAS @GEN

1 19, The method of claims 11 to 18, wherein reflecting from the optical device is done before
2 permitting the image to pass through the optical device.

I 20. The method of claims 11 to 19, further comprising delivering the image to the optical
2 device polarized in one direction at the one time and polarized in a different direction at the

3 different time.

1 21.The method of claims 11 to 19, further comprising, prior to the time when the image is
2'  passed through the optical device, rotating the polarization of the image at least once,

1 22. The method of claims 11 to 19, further comprising, prior to the time when the image is

2 passed through the optical device, twice rotating the polarization of the image.

i 23. Thg method of claims 11 to 22, further comprising passing the image through at least one
2 linear absorption polarizer.

1 24, A high efficiency lamp apparatus for producing a light beam, comprising:

2 ¢) alamp that defines a chamber, wherein the lamp is for emitting a beam having both
3 usable and unusable portions of light; and

4 f) a reflector positioned for redirecting some of the unusable light back to the lamp so

5  that the lamp reabsorbs light energy to increase efficiency.

1 25.The lamp apparatus of claim 24, further comprising; This Sheet Has Been Replaced

MG llll



parabolic reflector of Figure 8. Further, it wll be
appreci ated that although the various filtering elenents of Figures 2,
3, 6,- and 7 shown spaced fromthe reflector housings of those Figures, they

could al so be Iayer ed or sandw ched togethe sist=hoSe
hotusi ngs. 15 Fherefore, the | anps 10A- 10 W@Sﬁﬁf@iﬁs BE&ert than
prior art designsy all |ight tties,
such as spectralll Hl mqjﬁﬁ ﬂ“ for exanpl e, are =Hack
into the bulb 11,., s the light and reemts it. Uti rrately, t he
only light « leaving the I anps 10A-1BH is of the desired properties.
Thus, by reabsorbing and reemtting the unwanted light, the
efficienrcy of thg tlactysled fokitibiéd externatiyad uhiectdmp ghdniter mmwgpmmfre@ﬁncy to
the desired |igh IS increased. For all] these enbodi nents, if ain
be appr €ci a?’?fgyt tﬁig&excues a fill, formipg & ight soutee ?:fu’é‘%nséé‘ﬁa (5t G‘é’é‘ﬁlamtrpeg"ﬁil

| anp whigch gan reabsorb and retransnmit energy W t hout destroying
itself. Referring to Figures 9 and 10, another enbodi nent of

t he present i nvewhdrein tietedeotrodes are not snlgentedrmml;eantensnrheuu géneraey at theplafma.hat

i ncludes a linear reflecting polarizer 62 and an achromatic 25 retarder
64 that allow light in a projected image 66 to reflect froma display
Sscreen G8 abs &g lam_ﬁ]appafaﬂﬁtof‘ %128, RRSEinlde &ﬂ%ﬂmau&&raep%&rﬁ%gaﬂm

anot her inst ance I near reflecting polarizer I'near

pol ari zer t that isfposidened e receikearal podarize thei lightibeambsor pt i on poI ar| zer, except
that it reflects (instead of absorbs) substantially all |ight that
does not pass through it. In other words, the reflecting polarizer 62
may transmi gy, %bswalipa}aw ofclainy 26, twtfe?élﬁ ﬁxel%ia?i&iné me} fga@&a& PRV Dne PSlary,

refl ect substantially all horizontally polarized waves. The polarizer
62 may Be nmuiemﬂcmgxtofanodmp@awabl e reflecti ng poI arizing material, such
as doubl e brightness enhancing film or

1 28. The lamp apparatus of claims 24 to 27, further comprising an absorbing filter for
2 correcting polarity of light emitted from the polarizing filter.

1 29, The lamp apparatus of claims 24 to 28, wherein the lamp includes a fill selected from one

2 ormore of: selenium, metal halide, or sulfur.
1 30. The lamp apparatus of claims 24 to 29, wherein the lamp includes a bulb.

1- 31. The lamp apparatus of claims 24 to 30, further comprising a filter positioned to reflect light

2 in the beam that is not of selected colors.

1 32, The lamp apparatus of claims 24 to 30, further comprising an interference filter that
2 reflects light other than red, green, and blue light.

1 33.The lamp apparatus of claims 24 to 32, wherein the reflector is a shaped reflector that
2 extends about the majority of the outer surface of the lamp body.
1 34. The lamp apparatus of claims 24 to 33, wherein the reflector has a wall that is positioned

2 about the lamp body and including an opening at one end of the reflector wall through which a

3 light beam can travel.
This Sheet Has Been Replac
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- 10- "DBEF," material obtained from M nnesota Mning &

Manuf acturing Conpany. The |inear : refl ecting _polarizer 62 | s |l ocated
i mredi at el y behind the screen 68 and rmay be bondeg t@ tr§1 =een 68
by, "e.g., an index matchi ng adhesive |ayer 70. Thg ﬁ§ Sr%F%

IS preferably a -wavetength retarder. 5 Brage ource
76 in the prOj”-_' i} receives electronic S|gnals t hr ough an

i nput cable 78 FHH" Hﬂgn.ne signals into a optical image 66. The types
of electroni.c *gnals s used to create the i mage 66 may include

tel evision sitgnals, such as those receivaé by an antenna or over
cable lines and processed by a video receiver (not shown), and conputer

video 1  35Thahinp apparetusdecaimy3dh whereinuthe polagangfiidriopositivnedicrostithe i nage

source76 is preferably an 10 i mage projection engine, such as a liquid
crystal 2di QPEBY8(LCD) projector. Wth the projection system 60 of the
present invention, however, the inmage source 76 enpl oys one of the high
intensity, high efficiency | anps 10 of Figures 1-8. The i mage

source Y6 [Béolkelamptapparatumgbclbifns34ongs dufthersbmpriting ad intenfspeaca il potidowedd a
first mrror 82, which in turn reflects the inage along a second opti cal
subpat h2 D2 acrosse PPEHR8- 15 screen 68. Because the light in the i mage 66
nmust -be horizontally polarized before it reaches the screen 68, the
i mge source 66 nust produce polarized light (as in the case of |anps 10A,
10B, 10C, 13FDThdRmmp appﬁatu&ﬁﬁ;laims 34©H)5 futher conagirising aydictaois dilttet positiondd y
convent | onal ection engine can be used. If so, a conventional

l'i near pol eﬁcfoffﬂ’ﬁ@?‘?l?% 80 nust be placed across one of the optical
subpaths D1', D2' between the image source 76 and the screen 68. If 20
the pol ari zi ng filter 80 is placed in the optical path before the first
mrror 82, 38.3%helamg apparatus of claims 24 to 37, further comprising:

2 h) a display surface; and

3 i) an image source generating an image from the usable portions of the light in the

4  beam that travels an image path which reaches the displace surface,

5 wherein the reflector is positioned for redirecting some of the unusable light in the

6 = beam back to the lamp before the beam is used by the image source for generating an image..

This Sheet Has Been Replaced




pol arizing filter (not shown) may be placed near the first mrror 82 al ong
subpath D2' to filter stray light distortions caused by the
reflection at the first mrror 82. As the horizontally

pol arized light in the image approaches the screen 68, it encounters

the linear reflecting polarizer 62. Because the light is horizontally
pol ari zed, the reflecting 25 pol ari zer 62 reflects substantially all of
the light in the image 66 away fromthe screen 68 and toward the
second mrror 72 along optical subpath D3'. As the |ight
approaches the second mirror 72, itlJasses through the [err]-wavel ength
achromatic retarder  64. The light then reflects fromthe second mrror 72
and travel s al ong optical path D4' back toward the screen 68. Before

eraraer oRzoRnreRLepirt vt IRknRRRYS 0k, RPETRG' AL dene AChTOOR

so that thedoLARNEEDSLIGHT vertically pol arized.

When the |ight, now verti cal \pspRA#’r OFCHIEDISCNOSUREL he | i near reflecting
pol ari zer 62 for a secon I e, € polarizer 62 transmts the |ight

onto a rear surface 69 of the inaging ~ screen 68. In effect, for every
' mage the screef OB eiubddidst Tinl abphfandsCle Gigh 'eRiidd0) Rnpfo7t 2OredohSystem that

allows the lamp to reabsorb light energy. The energy is redirected back to the light to provide

5  increased system efficiency. The _redirected light is of the wrong polarization and/or wrong
parts of the color spectrum. The lamp efficiency is increased because of the optical pumping
as well as the reuse (after some downshifting) of the returned light. In one embodiment, a.
projection system provides an image source or projection engine that includes the improved

high efficiency lamp of the present invention.

(Fig. 1)



at one tinme as a mrror and at another tine as a rear projection inmaging
screen. This allows 5 the projection system 60, which has a relatively
| ong optical path (D1' + D2' + D3' + D4'). A linear absorption

pol ari zer (not shown) may be placed between the reflecting polarizer 62
and the screen 68 to filter any stray light,distortions that may result
fromreflections in the sysngﬂz he | anps | OA-10H are preferably
used in the projection system 60 t'0c™'n s 2§ ef ficiency of the

b

proj ection system 60 due, fo th ofop he | anps 10A- 10H
i € de within the scope

d because many
ts herein detailed in
he Igﬁgcﬁt isto be
erpreted as illustrative
Zhsi ngélﬁ@ efficiency of a
eneratimg a |ight source
120

of the i nventive &

nodi fications may 2%
accordance with thé<d

hergin taught;
Te f? enbodi
e requirenent of
rein are to be i
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b) directing the light beamenmtted by the light source to a reflecting

filter that passes light of desired colors and reflects other colors;

c) transmtting light that has passed through the reflecting filter to a

reflecting polarizer that passes light of a desired polarity and reflects

ot her light; and ' d) directing light that has been reflected by the

reflecting filter and |ight that has been2r&flected by the reflecting

pol ari zer back to the lanp to be reabsorbed by the |ight source within the

lanp to increase the efficiency of,phe li sour ce. 2. The

nmet hod of claim 1, whereif ' (h 4 A3t he reflecting

filter is transmtted directly to the rgifegvi 3.
claim2, wherein t

The method of claim1 g
containing a fill sele¢fted fro ne or ngre : e‘?‘mﬁ m and net al
hal i de. 4. he rretho?é)f any of] clfadm 1[¢ r£rn the | anp

i ncl udes a seal ed bulfb co bNg a fill {th i i

| i ght source. )
reflecting filter is\an '/7t

ference filtler

30

FIG. 3
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The nethod of any of clainms 1 to 4, wherein the reflecting

13 6.
filter is a dichroic filter. T The nethod of any of clains 1 to
4, wherein the reflecting filter reflects all but red, blue, and green
l'ight. 8. The nethod of any of claims 1 to 7, further conprising
the steps of: e) using portions of 5h@ |l ight that has passed through
the reflecting polarizer as the/ ce of Iightj%£ forman i mage, which

di spl ay surface

an optical bath and a

i mage is projected al

9. The met hod of cl  Of : f)
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g) at one tine reflecting the image fromthe reflecting polarizer; and

g) at a different tine permtting the imge to pass through the reflecting
pol ari zer. 10. The method of claim8 or claim9, wherein the
reflecting polarizer is essentially parallel to the display surface.

11. The nethod of any of clains 8 to 10, wherein the reflecting polarizer

I's near the display surface. 12. The nethod of any of clains 8 to
11, wherein the reflecting polarizer is a#tf/dched to the display surface.

14 13. The ne&%gd of claims 8 to 12, wherein the display surface is
on a video view ng n.
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14. The method of any of clains 8 to 13, further conprising the step of
reflecting the i nor e. 15. The nethod of any of

clains 8 to 14, fuifis mprising the step of re f THOE twice
nor e. 16. K : Menmny of clains 8 xeS AL bf | ecting
fromthe optical. daVige . wefore permtting the i mage to pass through
the optical device. 17. . The net¥od of any|of 4ci pANEeg to [16,
further conprising, prior to the tinme when the ifage Is passed tihrjough the
reflecting polarizer, rotating the polarization i)f e Tmage—at—| gast once.
18. The nmethod G4AMM$ of clains 8 to 16, furthel._conprising, pridr to the
time when the imge is passed through the reflecting polarizer, twce
rotating the polarization of the imge. 19. The nethod of clains 8
to 18, further ceonprigi | i : | i near
absor pti on pol ar |P'zer ﬁg@%ﬁ%@?&ﬁ\?\cﬁﬁgﬁ&dd‘ﬁﬁ?em&@h@?o@b "g?ﬁ%bU?@@

comprising the steps of:

a) generating a light source within a lamp o emit a light beam ;

b} directing the light beam emitted by the light source to a
reflecting filter that passes light of desired colors and reflects other colors;

c} transmitting light that has passed through the reflecting filter to a
reflecting polarizer that passes light of a desired polarity and reflects other

7 fight; and

d} directing light that has been reflected by the reflecting filter and
light that has been reflected by the reflecting polarizer back to the lamp
o be reabsorbed by the light source within the lamp to increase the

efficiency of the light source.

2. The method of claim 1, wherein the light that has passed
through the reflecting filter is fransmitted directly to the reflecting polarizer.

3. The method of claim 1 or claim 2, wherein the lamp includes
) a bulb containing a fill selected from one or more of: sulfur, selenium, and

metal halide.

Q.

4, The method of any of claim 1 to 3, wherein the lamp includes
a sedled bulb containing a fill that is excited to form a plasma light

source.

5. The method of any of claims 1 to 4, wherein the reflecting

filter is an interference filter.

fotomnrene i sy swse & scvas. sy
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the reflecting polarizer and the display surfacefs= I gh
efficiency |anp appar al roduci ng a |light bghm 1MMT9S Fln a

| anp t hat deflnesa T ontaln- a light soufce operable tiojemt a
| i ght beam @II/ ing filter posgity qrmtgg@grecelve t he
| i ght beam fromthe I’arrpr

colors and to reflect Ilght 0 o’ther col1ars;

loperable tolp ss I'ight of degired

pal ari zer
positioned to receive |ight that has passed throgygh the reflecting filter
and operable to pass light of a desired polarization and to reflect |ight
of other polari zéit i ortheantethod of @ny ef kisis Dl 4y \fvﬁéﬁeiﬂrfhétréﬂé@ﬁﬁg
positioned to receive light reflected by the reflecting filter and |i ght
reflected biterHeordichedicifiigrpol ari zer and to redirect said received |ight
back to the | anp chanber for reabsorption by the |ight source to increase
the operating efficiency of the |ight source.

7. The method of any of claims 1 to 4, wherein the reflecting

filter reflects all but red, blue, and green light.

8. The method of any of claims 1 to 7, further comprising the
steps of:

e) using portions of the light that has passed through the reflecting
polarizer as the source of light to form an image, which image is projected
along an optical path and at a display surface

9. The method of claim 8, further comprising the steps of:

f} interposing a reflecting polarizer across the optical path;

9} at one fime reflecling the image from the reflecting polarizer;
and

g} at a different fime permitting the image to pass through the
reflecting polarizer.

N 10. The method of claim 8 or claim 9, wherein the reflecting

polarizer is essentially parallel to the display surface.

11. The method of any of claims 8 to 10, wherein the reflecting

polarizer is near the display surface.

12. The method of any of claims 8 to 11, wherein the reflecting

polarizer is attached to the display surface.

"
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21. The lanp apparatus of claim20.—wherein
positioned directly to recei ve | %rBLt hat has

filter. 22. u“l)m Bﬂ us of cl
conpri si ng: el ed exter

produci ng radio frequenc§/ energy that ex@dites
| i ght source of intense heat that emts alig
el ectrodes are not subjected to the intense h

O LA

I

i m 20 or claim
hal | y1 dAM®Pan

aifill, form nd

21
P

ht beam and

at gener at.ed..at

arizer is

e reflecting
, further
chanmber for
| pl asma
wherein the

1

he pl asma.

23. The lanp apb&r at ke ohethwd of elaifmsd to I8, @berean?ﬁe disployeurfomepisi si ng

an absorbing filfg for correcting polarity of

refl ecting BBIGV viewing screen.

16

light emtted fromthe

14,  The method of any of claims 8 to 13, further comprising the

step of reflecting the image at least once more.

15. The method of any of claims 8 fo 14,, further comprising the

step of reflecting the image twice more.

16. The method of any of claims 8 {o 15, wherein reflecting from

the optical device is done before permitting the image fo pass through

the oplical device.

17.  The method of any of claims 8 to 14, further comprising, prior

1o the time when the image is passed through the reflecting polarizer ,

rotating the polarization of the image ot least once.

18. The method of any of claims 8 to 16, further comprising, prior

1o the time when the image is passed through the reflecting polarizer,

twice rotating the polarization of the image.

19. The method of claims 8 to 18, further comprising passing the
image through at least one linear absorption polarizer located between

the reflecting polarizer and the display surface.

20. A high efficiency lamp apparatus for producing a light beam,

comprising:

a lamp that defines a chamber containing a light source operable

o emit a light beam;

o5 s gy e
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24. The | anp apparatus of any of clains 20 t
i ncludes a fill sel ected fromone or nore of: hal i de, and

fﬁlef Iu;rrp i ncl udes a'ﬂﬂ'ﬂ""{ﬂ"ﬂ T ; D4, wherein

tus of an

m The | a ny of clains
20 to 25 wherein said réflectdng ter t®flects |ight other th?n red,
green, and blue |ight. 27. - The lanp a clalns 20
to 26, wherein the reflector surface conprises a shaped reflector that
ext ends about tha redlieating/filtdr pdsifionecto més&edhefhgmésémirfr@md!yxe lamp
28. The la aratus of any of clains 20 to 27, wherein the reflector
surface has F""'FWQ{OP@ ?ﬂﬁﬂﬁd@iﬁ(ﬁﬁd%’f@dl %@r‘ﬁ"’-‘b@ﬂ? tengflipstlight ng an
openi ng at %?%’rﬁgch .he reflector wall through which a Iight beam can
travel . e |lanp apparatus of claim 28, wherein the reflecting

a reflecting polarizer positioned to receive light that has passed

through the reflecting filter and operable o pass light of a desired
polarization and to reflect light of other polarization; and

a reflecting surface or surfaces positioned to receive light reflected
by the reflecting filter and light reflected by the reflecting polarizer and to
redirect said received light back to the lamp chamber for reabsorption by
the light source to increase the operating efficiency of the light source.

21. The lamp apparatus of claim 20, wherein the reflecting
polarizer is positioned directly to receive light that has passed through the
reflecting filter. '

22.  The lamp apparatus of claim 20 or claim 21, further
comprising:

electrodes positioned externally of the lamp chamber for
producing radio frequency energy that excites a fill, forming a plasma
light source of intense heat that emifs a light beam; and

wherein the electrodes are not subjected 1o the intense heat

generated at the plasma.

23. The lamp apparatus of any one of claims 20 to 22, further
comptising an absorbing filter for correcting polarity of light emitted from

the reflecling polarizer.
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polarlzer IS positioned across the opening.

Poy— appar at us
of claim 28 or claim29, wherein-the-reflectingl mm %ﬁﬁ%@qan

interference filter posi tione _the opening. The | anp
apparatus of claim Zﬂ‘“ ml m‘ﬂmer ein the fefl ectjay 199gt ér{conpri ses
a dichroic filter po he openi ngi. 17

32. Display apparatus conprising a |anff appar accordirng-to any of
claims 20 to 31, a display surface and nmeans defining an optical fpath for

directing a |ight be hat has passed through the refl ecting polarizer of
said | anp appar gf’us ﬁéei%‘“"\ﬂ) apppratysafranief Claias@0io 23 whearein e ni ng

bet woon sa TR DG dHsel R 5 PRy Poid B aulRT oMU e sai o

| i ght beamgngi suthgri al ly reflected away from said display surface by said
reflecting polarizer and to said further reflector surface for

25. The lamp apparatus of any of claims 20 to 24, wherein the
lamp includes a bulb.

26. The lamp apparatus of any of claims 20 to 25 wherein said
reflecting filter reflects light other than red, green, and blue light.

27.  The lamp apparatus of any of claims 20 to 26, wherein the
reflector surface comprises a shaped reflector that extends about the
majority of the outer surface of the lamp body.

28. The lamp apparatus of any of claims 20 to 27, wherein the
reflector surface has a wall that is positioned about the lamp body and
inciuding an opening at one end of the reflector wall through which a
light beam can travel.

29. The lamp apparatus of claim 28, wherein the reflecting
polarizer is positioned across the opening.

30. The lamp apparatus of claim 28 or claim 29, wherein the
reflecting filter comprises an interference filter positioned across the
opening.

31. The lamp apparatus of claim 28 or claim 29, wherein the

refiecting fiter comprises a dichroic filter positioned across the opening.
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reflection back to said reflecting polarizer \ti-t-h,—a_.chamg,egi*ppj arization to
pernmit passage througt e—+efteecting polari zeﬁﬁﬁ%@@"{gy’m iESIﬂI ay surface.
33. The display aph A 0 B 0% 32, wher el nithe pHeres—6£°dai d di spl ay
surface and of sai dﬁmmﬂl., gqapr surfacejafe j osed,| ijnclined
relation to each ot htr,c suchut hat' &t oRe sai dis rfxtgegg&gf@%ep rated by a
wi der distance, and the | anp apparsetius i s di spoked.at_said onejend.

34. The display apparatus of claim32 or claj m33, including another

reflector surfag® fdisgicyashbatiuledrhphiing LPRITTBRSOYER tfhg anp
apparatus to said reflecting polarizer surface. 35. The display

appar at us teraanpf claions20ro 32, o display sudoaei and aneqosdediningiael eplitdl
retarder posjtioned hetween id reflecting polarizer, and said, further
refl ector @‘B’lfhf %g&ﬁre ing Gﬁ'%‘z%e(’fﬁgt‘ﬁf 5’]5&35955%93{‘5%@ eé@f&%\'”%l aims 32
to 35, wh &’c{ﬁz I ' rd 7€ Af ¢Sal RS nd said
reflecti ngsp a%??ta{(lﬂzgrgsgﬁf? @%@? 1%)pgz’acfs@ ‘?'?@P? S(L))ﬁ%f&heg son%ﬁrgﬁ?é;ri zat i on.

means defining said optical path includes a reflecting polarizer surface

positioned between said display surface and a further reflector surface
such that said light beam is initially reflected away from said display
surface by said reflecting polarizer and 1o said further reflector surface for
reflection back to said reflectfing polarizer with a changed polarization to
Y permit passage through the reflecting polarizer on to said display surface.

33. The display apparatus of claim 32, wherein the planes of said
display surface and of said further reflector surface are in opposed,
inclined relation to each other, such that at one said surfaces are
separated by a wider distance, and the lamp apparatus is disposed at

said one end.

34. The display apparatus of claim 32 or claim 33, including
another reflector surface for directing the light beam received from said

lomp apparatus to said reflecling polarizer surface.

35. The display apparatus of any of claims 32 to 34, including an
quarter wavelength retarder positioned between said reflecting polarizer

and said further reflector surface.

36. The display apparatus of any of claims 32 to 35, wherein the
reflecting polarizer of said lamp apparatus and said reflecting polarization
surface both pass light of the same polarization.
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absorption polarizer |ocated between said ref

and sai d display surface—to-filter stray |igh
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37. The display apparatus of any of clains 32 to 36, including an

on surface

37. The display apparatus of any of claims 32 to 36, including an

absorption polarizer located between said reflecting polarization surface

and said display surface to filter stray light reflections.
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