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Burner Assembly

BACKGROUND

[0001] Digital projectors, such as digital mirror devices (DMD) and
liquid crystal display (LCD) projectors, project high quality images onto a
viewing surface. Both DMD and LCD projectors utilize high-intensity burners
and reflectors to generate the light heeded for projection. Light generated by
the burner is concentrated as a “fireball” that is located at a focal point of a
reflector. This light is directed into a projection assembly that produces images
and utilizes the generated light to form the image.

[0002] The image is then projected onto a viewing surface.
Misalignment of the focal point causes degradation of the image, since less light
is captured, and creates “hot spots” on the screen instead of a uniform
brightness.

[0003] Efforts have been directed at making projectors more compact
while making the image of higher and better quality. As a result, the burners
utilized have become more compact and of higher intensity. Higher intensity
burners produce high, even extreme heat. The outer surface of the burners can
approach temperatures of 900° C. As a result, projector designs must account
for the intense heat. -

[0004] The intense heat generated by the burner may cause the
burner to fail if contaminants such as oils or other contaminants are allowed to
be deposited on the lamp. Such contaminants may include, for example, finger

prints, that are deposited when users contact the lamp with their fingers.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The accompanying drawings illustrate various embodiments of
the present apparatus and method and are a part of the specification. The
illustrated embodiments are merely examples of the present apparatus and
method and do not limit the scope of the disclosure.

[0006] Fig. 1 illustrates a schematic view of a display system
according to one exemplary embodiment.

[0007] Fig. 2-1 illustrates a perspective view of a burner assembly
with an external guard in an extended position according to one exemplary
embodiment.

[0008] Fig. 2-2 illustrates a perspective view of the burner assembly
of Fig. 2-1 in which the external guard is in an intermediate, partially retracted
position according to one exemplary embodiment.

[0009] Fig. 2-3 illustrates a perspective view of the burner assembly
of Fig. 2-1 in which the external guard is in a fully retracted position according to
one exemplary embodiment.

[0010] Fig. 3-1 illustrates a schematic view of a lamp assembly that
includes a burner assembly with an external guard as the burner assembly is in
an initial position with respect to the reflector according to one exemplary
embodiment.

[0011] Fig. 3-2 illustrates a schematic view of the lamp assembly of
Fig. 3-1 in which the burner assembly is in an intermediate position with respect
to the reflector.

[0012] Fig. 3-3 illustrates a schematic view of the lamp assembly of
Fig. 3-1 in which the burner assembly is fully coupled to the reflector.

[0013] Fig. 4-1 illustrates a perspective view of a burner assembly
with an internal guard in an extended position according to one exemplary
embodiment.

[0014] Fig. 4-2 illustrates a perspective view of the burner assembly
of Fig. 4-1 in which the internal guard is in an intermediate, partially retracted

position according to one exemplary embodiment.
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[0015] Fig. 4-3 illustrates a perspective view of the burner assembly
of Fig. 4-i in which the internal guard is in a fully retracted position according to
one exemplary embodiment. '

[0016] Fig. 5 illustrates a cross sectional view of the holder assembly
of Fig. 4-3 taken along section A-A according to one exemplary embodiment.

[0017] Fig. 6 illustrates a schematic view of a lamp assembly that
includes a burner assembly with an internal guard according to one exemplary
embodiment.

[0018] Throughout the drawings, identical reference numbers

designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[0019] Several exemplary burner assemblies are provided herein that
provide retraction or extension of guards that are coupled thereto. Such guards
may reduce inadvertent contact with the burner and a user and/or other parts of
the projector both before and after the burner assemblies are coupled to
reflectors. In addition, the guard may protect the user from touching hot
surfaces when removing the lamp, and provide protection of the glass surface

for safe return of the assembly for recycling.
| [0020] An exemplary display system will first be discussed, followed
by a discussion of an exemplary burner assembly with an external guard, and
then the interaction of the burner assembly and guard with an exemplary
reflector. Thereafter, an exemplary internal guard will be discussed, followed by
a discussion of the burner assembly and internal guard with another exemplary
reflector.

[0021] In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough
understanding of the present method and apparatus. It will be apparent,
however, to one skilled in the art, that the present method and apparatus may
be practiced without these specific details. Reference in the specification to

“one embodiment” or “an embodiment” means that a particular feature,
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structure, or characteristic described in connection with the embodiment is
included in at least one embodiment. The appearance of the phrase “in one
embodiment” in various places in the specification are not necessarily all

referring to the same embodiment.

Exemplary Display System

[0022] Fig. 1 is a schematic view of a display system (100). The
display system (100) generally includes a power source (115), a burner
assembly (120), a reflector (125), a light modulator or projection assembly
(130), and a viewing surface (135). The burner assembly (120) is configured to
be removably coupled to the reflector (125). The combination of the reflector
(125) and the burner assembly (120) may be referred to as a lamp or lamp
assembly.

[0023] The power source (115) is also coupled to the reflector (125).
In particular, the power source (115) is coupled to the reflector (125) such that
when the burner assembly (120) is also coupled to the reflector (125), the
power source (115) is able to provide power to the burner assembly (120). The
burner assembly (120) generates light when the burner assembly (120)
receives power from the power source (115). The light the burner (140)
generates is emitted as concentrated light from a central portion or fireball
generator (150). This light is directed by the reflector (125) to the projection
assembly (130). The projection assembly (130) modulates the light to form
images that are projected onto the viewing surface (135).

[0024] In addition, the burner assembly (120) includes an integrated

~guard (155). The guard (155) is configured to protect the burner (140) from

contact with the reflector ('125) and/or contact by a user. In particular, the
burner assembly (120) moves between an extended position, as shown by the
solid line, to a retracted position, as shown by the dashed lines, when the
burner assembly (120) is coupled to the reflector (125). As the guard (155)
moves from the extended to the retracted position, the burner (120) is exposed
and located with respect to the reflector (125).
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Burner Assembly with External Guard

[0025] Figs. 2-1, 2-2, and 2-3 illustrate perspective views of a burner
assembly (200) in which an external guard (210) is shown in an extended
position (Fig. 2-1), an intermediate or partially retracted position (Fig. 2-2) and a
fully retracted position (Fig. 2-3) as the burner assembly (200). The guard (210)
thus protects a burner from contamination and/or contact while the burner
assembly is not coupled to a reflector, which allows the burner to function
properly while the burner assembly is in place with respect to a reflector. The
particular configuration of the burner assembly (200) alone will be discussed
with reference to Figs. 2-1 through 2-3.The interaction of the burner assembly
(200) and a reflector will be discussed with reference to Figs. 3-1, through 3-3.

[0026] As best seen in Fig. 2-3, the burner assembly (200) generally
includes a burner (220) coupled to a holder (230) by way of a header (235).
The header (235) may provide electrical connections and support for the burner
(220) while the holder (230) may allow a user to conveniently grasp or grab the
burner assembly. In addition, the burner assembly (200) includes an indicator
(225) on the proximal end of the holder (230). The indicator (225) shows the
proper orientation of the burner assembly (200), such that a user is able to
determine the proper orientation of the burner assembly (200) relative to a
reflector.

[0027] The shape of the header (235) corresponds closely to the
shape of an opening in a reflector. The close correspondence in size between
the header (235) and the reflector opening allows for correct positioning and
orientation of the burner assembly (200) with respect to the focal point of a
reflector. The header (235) may be formed of any thermally stable material.
Such materials include, without limitation, ceramic materials and high
temperature plastics.

[0028] As introduced, the guard (210) is coupled to the holder (235)
such that the guard (210) moves between the extended and retracted positions
to thereby selectively cover or expose the burner (220). The guard (210) shown
in the present exemplary embodiment includes a first retractable member (240)

and a second retractable member (250). These members may be formed of
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any suitable thermally stable material, such as high temperature plastics and
ceramic materials. Further, while a two-piece external guard has been
introduced, those of skill in the art will appreciate that suitable guards may
include any number of component parts. A lamp assembly will now be
discussed in more detail with reference to a two-piece external guard.

[0029] Figs. 3-1, 3-2, and 3-3 illustrate a schematic view of a lamp
assembly (300) that includes the burner assembly (200) discussed above with
reference to Fig. 2. Further, Figs. 3-1, 3-2, and 3-3 illustrate the interaction
between the burner assembly (200) and a reflector (305). The reflector (305)
includes a reflective surface (310) and an opening (320). The reflective surface
(310) has a generally elliptical profile, such as a parabolic or elliptical profile. As
a result, the reflective surface (310) directs a substantial portion of light from the
focal point out of the reflector (305).

[0030] The opening shown (320) includes a header receiving portion
(330) and a guard receiving portion (340). The header receiving portion (330) is
configured to interact with the distal end of the first retractable member (240),
and the header engaging portion (330) is configured to interact with the header
(235), as will now be discussed in more detail.

[0031] Fig. 3-1 illustrates the header assembly (200) in an initial
position in which the guard (210) is fully extended. The guard (210) is held in
this position by the interaction between the first and second retractable
members (240, 250) and the second retractable member (250) and the holder
(230). In particular, the first retractable member (240) has outer tapered
surfaces (350) formed thereon. The second retractable member (250) has
inner tapered surfaces (360) formed thereon that are configured to interact with
the outer tapered surfaces (350) on the first retractable member (240).

[0032] When the first retractable member (240) is substantially fully
extended relative to the second retractable member (250), these tapered
surfaces are in contact with each other. The resulting frictional forces between
the first retractable member (240) and the second retractable member (250)
retain the first retractable member (240) in an extended position relative to the

second retractable member (250).
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[0033] The second retractable member (250) is also shown extended
with respect to the header (230). More specifically, the second retractable
member (250) also includes inner tapered surfaces (370) formed near the
proximal end of the first retractable member (240). Corresponding outer
tapered surfaces (380) are formed near the distal end of the holder (230).
These surfaces are in contact with one another when the second retractable
member (250) is extended relative to the holder (230). The resulting frictional
forces caused by this contact thereby retain the second retractable member
(250) extended relative to the holder (230).

[0034] As shown in Fig. 3-1, the distal end of the first retractable
member (240) is configured to be received within the guard receiving portion
(340). In particular, the perimeter of the distal end of the first retractable
member (240) fits closely within perimeter of the guard receiving portion (340).
According to the exemplary embodiment shown, the distal end of the first
retractable member (240) is sized such that an interference fit exists when the
first retractable member (240) is coupled to the guard receiving portion (340).

[0035] Further, the guard receiving portion (340) is configured to
constrain or limit how far the first retractable member (240) extends. In
particular, when the first retractable member (240) is advanced in the direction,
the tip of the distal end of the first retractable member (240) comes into contact
with the base of the header receiving portion, thereby limiting the advancement
of the first retractable member (240).

[0036] As the burner (220) continues to be moved in the direction E,
the frictional forces between the outer tapered surfaces (360) on the first
retractable member (240) and the inner tapered surfaces (370) on the second
retractable member (250) are overcome, thereby causing the first retractable
member (240) to move relative to the second retractable member (250).

[0037] As shown in Fig. 3-2, as the burner (220) continues to move in
the direction E, while the first retractable member (240) remains substantially
stationary, the proximal end of the first retractable member (240) comes into
contact with the proximal end of the second retractable member (250).

Continued motion of the burner (220) and header (235) thereby overcomes the
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frictional forces between the inner tapered surfaces (370) and the outer tapered
surfaces (380) on the holder (230), thereby causing the holder (230) to continue
to move relative to both the first and second retractable members (240, 250), as
is shown in Fig. 3-3.

[0038] As shown in Fig. 3-3, the burner (220) and header (235)
continue to advance relative to the guard (210) until the header (235) comes
into contact with the header receiving portion (330). Accordingly, the guard
(210) is configured to protect the burner (220) from incidental and/or unintended
contact by a user or other parts of the projector until the burner assembly (200)
is coupled to the reflector (305).

[0039] Further, the guard (210) protects the burner (220) from
accidental contact after the burner (220) is withdrawn from the reflector (305).
As the burner (220) is withdrawn from the reflector (305), the burner assembly
is moved in the direction R.

[0040] As previously discussed, an interference fit exists between the
distal end of the first retractable member (240) and the guard receiving portion
(340) while the first retractable member (240) is coupled thereto. As the burner
(220) and header (235) are drawn in the direction R, the first retractable
member (240) is retained in contact with the reflector (305).

[0041]  This retention causes the outer tapered surfaces (350) on the
first retractable member to be drawn in to contact with the inner tapered
surfaces (360) and the inner tapered surfaces (370) on the second retractable
member to come into contact with the outer tapered surfaces (380) of the
holder (230). As the burner assembly (200) is thus drawn in the direction R, the
guard (210) is extended and locked in position. With the guard (210) locked in
an extended position, further movement of the burner assembly (200) in the
direction R overcomes the frictional forces between the perimeter of the distal
end of the first retractable member (240) and the guard receiving portion (340).
Accordingly, the guard (210) is configured to be moved to an extended position
as the guard (210) is withdrawn from reflector (305).

[0042] A two-piece guard has been shown and discussed above.

Those of skill in the art will appreciate that any number of pieces may be used.
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For example, a unitary retractable guard may be used, as may a guard with
more than two retractable members. Further, as discussed above, tapered
surfaces may be utilized. Those of skill in the art will appreciate that any
number of surfaces and/or devices may be used to allow one or more
retractable members to selectively cover the burner (220). Further, the guard
(210) that is generally external to the header (230) has been discussed. A
guard may be included that is retracted into the header. One of such exemplary

headers will be discussed in more detail below.

Burner Assembly with Internal Integrated Guard

[0043] Figs. 4-1, 4-2, and 4-3 illustrate a burner assembly (400) with
an integrated internal guard (410). The burner assembly (400) includes a
burner (420), a holder (430), and a header (435). The guard (410) is configured
to move between an extended position (Fig. 4-1), an intermediate position (Fig.
4-2), and a retracted position (Fig. 4-3). The guard (410) is retracted into the
holder (430). The guard (410) retracts into the holder (430) as the burner
assembly (400) is coupled to a reflector, as will be discussed with reference to
Fig. 6. Accordingly, the guard (410) is configured to protect the burner (420)
when the burner (420) is not coupled to a reflector.

[0044] The guard (410) includes a plurality of opposing members
(440). The opposing members shown are generally arcuate members. The
guard (410) is made of a material that is stable at high temperatures. Examples
of such materials include, without limitation, ceramic materials and high
temperature plastics. Those of skill in the art will appreciate that the opposing
members may be any shape. Further, the guard may be a single unitary
member or may include any number of component members. The motion of
these members (440) is opposed by biasing members that are internal to the
holder (430). The internal configuration of the header (430) will now be
discussed.

[0045] Fig. 5 illustrates a partial cross sectional view of the holder
(430) as taken along section A-A. The holder (430) includes a spring guide
(450) that supports a biasing member, such as spring (460). The holder (430)
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also includes opposing guide members (470) on either side of the spring (460)
and spring guide (450). The configuration of the header (430) provides a
pathway for the retraction of the guard (410). For example, as the burner
assembly (400) is coupled to a reflector (600; Fig. 6), the guard (410; Fig. 4) is
pushed in the direction R.

[0046] The spring (460) opposes the motion of the guard (410; Fig. 4)
while the spaces between the spring guide (450) and the guide members (470)
help ensure each member travels in the direction R. Accordingly, the holder
(430) guides the retraction of the guard (410; Fig. 4). The header (430) also
provides a biasing force to return the guard (410; Fig. 4) to an extended position
when the burner assembly (400; Fig. 4) is no longer coupled to a reflector. The
interaction of the burner assembly (400; Fig. 4) with an exemplary reflector will
now be discussed.

[0047] A lamp assembly (600) having an exemplary reflector (602) is
shown in Fig. 6. As seen in Fig. 6, the reflector includes an opening (605) with
_aguard receiving portion (610) and a header receiving portion (620). When the
burner assembly (400, shown schematically) is coupled to the reflector (602) by
pushing the burner assembly (400) in the direction E, the opposing members
(440) of the guard come into contact with the guard receiving portion (610).
This contact prevents further movement of the guard, such that as the burner
assembly (400) continues to move in the direction E, the guard (410) is urged
into the holder (430). This motion continues until the header (435) comes into
contact with the header receiving portion (620) of the opening (605).

[0048] Accordingly, the guard (410) protects the burner (420, show
schematically) as the burner assembly is coupled to the reflector (602).

Further, as the burner assembly (400) is removed from the reflector (600), the
spring (460) urges the guard (410) back to an extended position.
Consequently, the guard (410) is able to protect the burner (420) when the
burner assembly (400) is withdrawn from the reflector (600).

[0049] In conclusion, several exemplary burner assemblies are
provided herein that provide retraction or extension of guards that are coupled

thereto. Such guards may reduce inadvertent contact with the burner and a
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user and/or other parts of the projector both before and after the burner
assemblies are coupled to reflectors. In addition, the guard may protect the
user from touching hot surfaces when removing the lamp and provide protection
of the glass surface for safe return of the assembly for recycling.

[0050] The preceding description has been presented only to illustrate
and describe the present method and apparatus. |t is not intended to be
exhaustive or to limit the disclosure to any precise form disclosed. Many
modifications and variations are possible in light of the above teaching. Itis

intended that the scope of the disclosure be defined by the following claims.
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CLAIMS

WHAT IS CLAIMED IS:

1. A burner assembly (120, 200, 400), comprising:

a header (235, 430, 435);

a burner (120, 140, 220, 420) coupled to said header (235, 430, 435);

a holder (230, 235, 430) coupled to said header (235, 430, 435); and

a guard (155, 210, 410) coupled to said holder (230, 235, 430), said guard
(155, 210, 410) being configured to at least partially surround said burner (120,
140, 220, 420) and to retract in response to coupling said burner (120, 140,

+ 220, 420) to a reflector (125, 305, 600, 602).

2. The assembly of claim 1, wherein said guard (155, 210, 410) is external
to said holder (230, 235, 430).

3. The assembly of claim 1, wherein said guard (155, 210, 410) is internal
to said holder (230, 235, 430).

4. A lamp assembly (300, 600), comprising:

a burner assembly ('120, 200, 400) including a header (235, 430, 435), a
burner (120, 140, 220, 420) coupled to said header (235, 430, 435), a holder
(230, 235, 430) coupled to said header (235, 430, 435); and a guard (155, 210,
410) coupled to said holder (230, 235, 430); and

a reflector (125, 305, 600, 602); wherein said burner assembly (120, 200,
400) is configured to be removably coupled to said reflector (125, 305, 600,
602) and said guard (155, 210, 410) being configured to at least partially
surround said burner (120, 140, 220, 420) and to retract in response to coupling

said burner (120, 140, 220, 420) to said reflector (125, 305, 600, 602).
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5. The assembly of claim 4, wherein said reflector (125, 305, 600, 602)
includes a guard receiving portion (340, 610) and a header receiving portion
(330, 620).

6. The lamp assembly (300, 600) of claim 4, wherein said burner assembly
(120, 200, 400) is configured to be used in a display system (100).

7. Adisplay system (100), comprising:

a lamp assembly (300, 600) having a burner assembly (120, 200, 400), and
a reflector (125, 305, 600, 602), said burner assembly (120, 200, 400) including
a burner (120, 140, 220, 420) and a guard (155, 210, 410), said guard (155,
210, 410) being configured to be selectively retracted when burner (120, 140,
220, 420) is coupled to said reflector (125, 305, 600, 602); and

a projection assembly (130) in optical communication with said lamp
assembly (300, 600).

8. A method of forming a burner assembly (120, 200, 400), comprising:

coupling a burner (120, 140, 220, 420) to a header (235, 430, 435),

coupling said header (235, 430, 435) to a holder (230, 235, 430),

coupling a guard (155, 210, 410) to said holder (230, 235, 430), said guard
(155, 210, 410) being configured to at least partially surround said burner (120,
140, 220, 420) and to retract in response to coupling said burner (120, 140,
220, 420) to a reflector (125, 305, 600, 602).

9. The method of claim 8, wherein coupling said guard (155, 210, 410) to
said holder (230, 235, 430) comprises coupling said guard (155, 210, 410) to an
outer portion of said holder (230, 235, 430).

10. The method of claim 8, wherein coupling said guard (155, 210, 410) to
said holder (230, 235, 430) comprises coupling said guard (155, 210, 410) to an
inner portion of said holder (230, 235, 430).



WO 2006/062599 PCT/US2005/038509

1/6

Tl

PROJECTION

ASSEMBLY /\J
130

125

100
_\'

POWER

[ SOURCE
11



WO 2006/062599 PCT/US2005/038509

2/6
200——\' /210
\@‘_—ﬁ .
225 T -
[ ) — I ]
\ ] 7 7

L %\, Fig. 2-2

S r——

2252 \ 235
/

220

230 2Qo 240 Fig. 2-3




WO 2006/062599 PCT/US2005/038509

3/6

3056

210
230 [240 :TO 310

300—~\\‘ 305




WO 2006/062599 PCT/US2005/038509

4/6

300
\‘




PCT/US2005/038509

WO 2006/062599

5/6




WO 2006/062599 PCT/US2005/038509

6/6

430
\

602

600\ 605

440

SN
o
(@]




INTERNATIONAL SEARCH REPORT

Int nal application No

PCT/US2005/038509

A. CLASSIFICATION OF SUBJECT MATTER

INV. F21V15/00 F21V17/00 F21V19/04
ADD. F21V25/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F21V HO1J HO1K HO4N

Documentation searched other than minimum documentation to the extent that such documents are inciuded in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A US 4 675 794 A (FINK, JR. ET AL)

23 June 1987 (1987-06-23)

column 2, line 56 - column 3, line 19
figure la

A BE 333 479 A (M.-H. ARBUCKLE, J. MC
KINNEY) 27 April 1926 (1926-04-27)
page 2, line 1 - Tine 12

figure 1

A DE 335 539 C (FIRMA P. SCHLESINGER)
5 April 1921 (1921-04-05)

the whole document

A US 3 126 159 A (LOUIS VERRONE)

24 March 1964 (1964-03-24)

column 1, 1ine 11 - Tine 14

column 1, line 44 - column 2, line 2
figures 1,2,4

1,4,7,8

1,4,7,8

1,4,7,8

1,4,7,8

D Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

"T* later document published after the international filing date
or priority date and not in conflict with the application but

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

*A" document defining the general state of the art which is not iyl
considered 1o be of particular relevance I?:{f:n:g) rl:nderstand the principle or theory underlying the
*E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered o
*L* document which may throw doubtilon priority claim(s) or Involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *y* document of : . :
o r particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered 10 involve an inventive step when the
*O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu~
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the an.
later than the priority date claimed *&* document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
5 April 2006 12/04/2006
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Cosnard, D

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

formation on patent famlly members

Int.onal application No

PCT/US2005/038509

cted m searan report o Fmomber(s) ol
US 4675794 A 23-06-1987 NONE
BE 333479 A NONE
DE 335539 C  05-04-1921  NONE
US 3126159 A 24-03-1964  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

