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(57) ABSTRACT

A projection device comprises a color wheel module,
wherein, the color wheel can be detached from the color
wheel module. The color wheel module can be detached from
the body of the projection device, so that users can conve-

niently change, clean or maintain the color wheel as desired.

17 Claims, 5 Drawing Sheets
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PROJECTION DEVICE AND COLOR WHEEL
FOR USE THEREWITH

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application benefits from the priority of Taiwan Patent
Application No. 095115796 filed on May 3, 2006.

CROSS-REFERENCES TO RELAT
APPLICATIONS

D,

L1

Not applicable

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a projection device with a
replaceable color wheel; 1n particular, 1t relates to a color
wheel module which 1s detachably disposed inside a projec-
tion device.

2. Descriptions of the Related Art

Various types of projectors, such as digital light processing
(DLP), liqud crystal display (LCD) and liquid crystal on
silicon (LCOS), have been developed over recent years to
cater to different customers. Now referring to the DLP pro-
jector as an demounstrative example, the DLP projector uses a
micro electro mechanical system (MEMS), which employs a
digital [micromirror] micro-mirror device (DMD) created by
the Texas Instruments (11) company. Generally speaking, the
imaging principle of a DLP projector 1s as follows: (1) light
projects from a light source, (2) a color wheel separates the
color into green, blue, and red, (3) a light tunnel integrates the
separated lights, (4) the DMD processes the lights and 1mnput
signals of the 1 Images to drive the micro mirrors of the DMD,
and (5) a lens receives the light and images from the DMD and
projects a visible 1image onto a screen aiter a final 1image
treatment. Compared to other types of projectors, the DLP
has a high quality of brightness, color reproduction and con-
trast. The DLP also minimizes the volume of the projector.

Because image quality performance of DLP projectors 1s
important, manufacturers have focused more on the research
and development of DLP projectors to further promote the
capabilities of the DLP projectors.

Generally, conference rooms require projectors with high
brightness and large screens. Therefore, a color wheel with
tour color sectors (red, green, blue and white) 1s needed for
the conference room. A color wheel with only the red, green
and blue sector will offer a quality to reinforce color contrast,
saturation and fidelity for home theater. However, 1n the cur-
rent market, none of the projectors provides users the ability
to change the color wheel of the projector themselves. Any
replacement or maintenance of a color wheel must be sent
back to the dealer. Furthermore, for technicians, detaching the
color wheel from a projector during repair and maintenance
requires complicated procedures, resulting in overall incon-
venience for both users and technicians.

Because maintenance or replacement of products should
be convement for the end users and technicians, user-friendly
products are very important to designers. Since projection
devices are costly, customers are often limited to the purchase
of a product without a replaceable color wheel. Therefore, a
design that not only allows users to change the color wheels
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under different circumstances, but also allows technicians to
conveniently clean, repair or replace the color wheel, 1s
desired.

SUMMARY OF THE INVENTION

The primary objective of this invention 1s to provide a

projection device that allows users to change, clean or main-
tain the color wheel. This objective 1s achieved by modular-
1izing the color wheel and its peripheral components. The
projection device includes a color wheel module which 1s
selectively detachable from a main body of the projection
device.

Another objective of this mvention 1s to provide a color
wheel module for use with a projection device that allows
users to change, clean or maintain the color wheel as desired.
The color wheel module comprises a color wheel which 1s
detachably disposed inside the color wheel module.

The projection device and the color wheel module of the
present invention not only enhance the diversity of usage of
the projection device, but also prolong the service life of the
projection device.

The detailed technology and preferred embodiments
implemented for the subject mvention are described in the
tollowing paragraphs accompanying the appended drawings
tor people skilled 1n this field to well appreciate the features of
the claimed mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic top view showing the projection
device of the present invention with 1ts cover open;

FIG. 2(a) 1s an elevational side view of FIG. 1;

FIG. 2(b) 15 a perspective view of FIG. 1;

FIG. 3 1s a schematic view showing the components of the
color wheel module of the present invention; and

FIG. 4 1s a schematic view showing the connection
between the color wheel module and other peripheral com-
ponents of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1, FIG. 2(a), FIG. 2(b), and FIG. 4 are referred to 1n
this document simultaneously The features of the present
invention are focused on the modular technique of the color
wheel 1 view of a projector using the same. Therefore, the
following descriptions only involve the color wheel module
ol the projection device 100 and 1ts peripheral components.
Redundant descriptions of other constructions not relating to
the color wheel are not given here.

The projection device 100 primarily comprises a color
wheel module 200, a power supply (not shown), a coupling
device (not shown), and a main circuit board 300. The color
wheel module 200 1s disposed on a main body 101 of the
projection device 100, preferably, [on] tze color wheel mod-
ule 200 is detachably under a cover 110 of a top portion 111
of the main body 101. The cover 110 can be associated with a
lamp lid to integrally pivot on the top portion 111 for the
users’ convenience 1n opening or closing the cover 110. This
arrangement also simplifies assembly and controls cost. By
opening the cover, the color wheel module 200 1s exposed for
replacement, change and maintenance ifrom the main body
101 of the projection device 100. Preferably, the arrangement
between the color wheel module 200 and the main body 101
1s separable to facilitate the users’ handling of the internal
components of the module 200. The main circuit board 300 1s
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adapted for providing 1mage processing and power manage-
ment of the projection device 100.

It 1s noted that the cover 110 does not need to be disposed
on the top portion 111 of the main body 101. Other portions of
the main body 101, such as a side portion or a bottom portion
(not shown) 1s acceptable for the location of the cover 110, as
long as the placement can {it onto other components of the
projection device 100 to form a reasonable arrangement.

Moreover, the projection device 100 further comprises a
receiving recess 120 formed 1n the main body 101 for holding,
the color wheel module 200. After the color wheel module
200 1s disposed 1nside the recerving recess 120, the cover 110
can be closed so that the color wheel module 200 1s positioned
in the receiving recess 120. After the desired color light beams
are processed by the light source of the projection device 100,
the light beams can travel ito the DMD for imaging.

In FIG. 3, the color wheel module 200 preferably com-
prises a color wheel 310, which 1s disposed 1n a housing 350
of the color wheel module 200 1n any detachable way. As a
result, the user can not only detach the color wheel module
200 from the projection device 100, but also separate the color
wheel 310 from the color wheel module 200 of the housing,
350, thereby freely changing color wheels with different
specifications as desired.

Specifically, the color wheel module 200 shown in the FIG.
3 1s an optional embodiment of the present invention. In a
typical configuration, the color wheel module 200 further
comprises a connector and a driver. The connector can be a
daughter board 320, while the driver can be a motor 330. In
general, the daughter board 320 electrically connects to the
power supply and signal transmission device of the main
circuit board 300 of the projection device 100, while the
motor 330 [electrically] connects to the color wheel 310. The
motor 330 1s used for rotating the color wheel 310. The motor
330 comprises a power wire (not shown) for connecting the
power supply, which offers electric power for the motor 330.
Generally speaking, the color wheel module 200 receives
clectric power through the main circuit board 300. In this
embodiment, the color wheel module 200 electrically con-
nects to the main circuit board 300 through the daughter board
320. In other words, the color wheel module 200 can be
clectrically connected to the main circuit board 300 of the
projection device 100 through the daughter board 320 to get
power and transmit 1mage signals. It 1s understandable that
the color wheel module 200 may electrically connect to the
main circuit board 300 directly or through other channels
without using the daughter board 320.

The color wheel module further comprises an index board
340 for determining color sectors of the color wheel 310. The
index board 340 further comprises a signal wire (not shown)
which can connect to the daughter board 320 or directly
connect to the main circuit board 300. It 1s understandable
that the index board 340 can be disposed within the color
wheel module 200 of the projection device, or onto other
places of the projection device 100 according to the present
invention.

More specifically, the daughter board 320 and the motor
330 are disposed 1n the housing 350. Certainly, the daughter
board 320, the motor 330, and the index board 340 can be
disposed together 1n the housing 350. Preferably, the housing
350 comprises an engaging device (not shown) which allows
detachability from the projection device 100. The engaging
device may be disposed on the main body 101 of the projec-
tion device 100 such that the whole color wheel module 200
1s separable from the main body 101. To facilitate user han-
dling of the color wheel module 200, the housing [305] 350

can further comprises a handle spring 360 which 1s disposed
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on the top portion of the housing [305] 350. The force that is
applied to the handle spring 306 allows the color wheel mod-
ule 200 to be removed from, or securely 1nserted into the main
body 101 (or1ts cover 110) of the projection device 100. Thus,
1t 1s convenient for users to change, clean or maintain different
color wheel modules as desired.

FIG. 4 shows the relationship between the daughter board
320, a coupling device 400, and the main circuit board 300 of
the main body (not shown in this figure). The daughter board
320 electrically connects to the coupling device 400, while
the coupling device 400 electrically connects to the main
circuit board 300 to transmit 1image signals and supply power.

A further alternative embodiment 1s provided to differen-
tiate the aforesaid embodiment. The difference 1s that the
color wheel module of this embodiment 1s not disposed inside
a housing. In other words, the color wheel module, the daugh-
ter board, the motor, and even the 1ndex board, are directly
disposed onto the main body. Still, the users can easily replace
those components as desired without disassembling the pro-
jection device. In short, the color wheel or the color wheel
module as mentioned 1n the aforesaid embodiments 1s detach-
able from the main body of the projection device. There 1s no
need to dissemble the whole projection device or take other
components (e.g. lamp, optical engine, lens, light tunnel,
mother circuit board, control panel or housing) out of the
projection device for replacing the color wheel.

The above disclosure i1s related to the detailed technical
contents and inventive features thereof, but not limited to the
claimed subject matter. For example, the color wheel module
can be disposed 1n the projection device other than the cover.
The color wheel module does not need to be placed within a
housing. The peripheral components, such as the daughter
board, the motor and desired connecting circuits, can be
bundled together form an open type module. Furthermore, the
handle spring of the color wheel module can be replaced with
other equivalents, as long as 1t allows users to conveniently
detach the color wheel module from the projection device. As
mentioned above, the index board can be removed from the
module and placed 1n the projection device to reduce the
weight of the color wheel module. The main circuit board 1s
not merely limited to 1mage processing, though this 1s its
basic capability. People skilled 1n this field may proceed with
a variety ol modifications and replacements based on the
disclosures and suggestions of the invention as described
without departing from the characteristics thereof. Neverthe-
less, although such modifications and replacements are not
tully disclosed 1n the above descriptions, they have substan-
tially been covered in the following claims as appended.

What 1s claimed 1s:

1. A projection device, comprising:

a main body;

a power supply;

a coupling device; and

a color wheel module, wherein the color wheel module 1s
detachably disposed in the main body, and the color
wheel module comprises:

a color wheel;

a housing, wherein the color wheel 1s detachably disposed
in the housing;

a daughter board for electrically connecting to the power
supply and the coupling device; and

a motor for [electrically] connecting to the color wheel and
for electrically connecting to the daughter board, the
motor being adapted for driving the color wheel,

wherein the color wheel module transmits signal with the
coupling device through the daughter board.
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2. The device as claimed 1n claim 1, wherein the color
wheel module further comprises:

an 1ndex board for electrically connecting to the daughter

board to determine color sectors of the color wheel.

3. The device as claimed 1n claim 1, wherein the daughter
board and the motor are disposed with the housing, which 1s
detachably disposed on the main body of the projection
device.

4. The device as claimed 1n claim 2, wherein the daughter
board, the motor, and the index board are disposed on the
housing, which 1s detachably disposed on the main body of
the projection device.

5. The device as claimed 1n claim 3, wherein the color
module further comprises a handle spring disposed on the
housing so that the color wheel module 1s adapted to be
removed from the main body by applying an external force
onto the handle spring.

6. The device as claimed 1n claim 4, wherein the color
module further comprises a handle spring disposed on the
housing so that the color wheel module 1s adapted to be
removed from the main body by applying an external force
onto the handle spring.

7. The device as claimed 1n claim 1, wherein the main body
comprises a cover pivoting on a top portion of the main body,
and the color wheel module 1s detachably disposed under the
cover.

8. The device as claimed 1n claim 1, wherein the main body
comprises a cover pivoting on a side area of the main body,
and the color wheel module 1s detachably disposed under the
cover.

9. The device as claimed 1n claim 1, wherein the main body
comprises a cover pivoting on a bottom area o the main body,
and the color wheel module 1s detachably disposed under the
COver.

10. A color wheel module for a projection device, wherein
the projection device comprises a main body, a power supply
and a coupling device, the color wheel module comprising:

a color wheel being detachably disposed in the main body;

a daughter hoard for electrically connecting to the power

supply and the coupling device; and
a motor for [electrically] connecting to the color wheel and
for electrically comnnecting to the daughter board, the
motor being adapted for driving the color wheel,

wherein the color wheel module transmits signal with the
coupling device through the daughter board.

11. The color wheel module as claimed 1n claim 10,
wherein the color wheel module further comprises:

an 1ndex board for electrically connecting to the daughter
board to determine color sectors of the color wheel.
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12. The color wheel module as claimed i1n claim 10,
wherein the daughter board and the motor are disposed with
the main body.

13. The color wheel module as claimed 1n claim 11,
wherein the daughter board, the motor and the index board are
disposed on the main body.

14. A color wheel module for a projection device, wherein
the projection device comprises a main body, a power supply
and a coupling device, the color wheel module 1s disposed on
the main body, the color wheel module comprises:

at least one peripheral element;

a color wheel being detachably disposed on the at least one

peripheral element;

a daughter board for electrically connecting to the power

supply and the coupling device; and

a motor for [electrically] connecting to the color wheel and

for electrically comnnecting to the daughter board, the

motor 1s adapted for driving the color wheel,

wherein the color wheel module transmits signal with the

coupling device through the daughter board.

15. The color wheel module as claimed 1n claim 14,
wherein the least one peripheral element comprises a hous-
ing, and the color wheel 1s detachably disposed in the hous-
ng.

16. The color wheel module as claimed 1n claim 14,
wherein the color wheel module further comprises:

an index board for electrically connecting to the daughter

board to determine color sectors of the color wheel.

17. A projection device, comprising:

a main body;,

a power supply;

a coupling device; and

a color wheel module, wherein the color wheel module is

detachably disposed on a cover of a top portion of the

main body, and the color wheel module comprises:

a color wheel:

a housing, wherein the color wheel is detachably dis-
posed in the housing;

a daughter board electrically connected to the power
supply and the coupling device, the daughter boavrd
supplying electrvical power from the power supply to
the color wheel module; and

a motor for rotating the color wheel, the motor receiving
electrical power from the power supply,

wherein the color wheel module transmits an image

signal though the coupling device and the daughter
board.
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