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LIGHT SOURCE MODULE ARRANGED IN
AN IMAGE SCANNING DEVICE FOR
SCANNING A TRANSPARENT OBJECT

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.

FIELD OF THE INVENTION

The present mvention relates to a light source module
provided for scanning a transparent object, and more par-
ticularly to a light source module arranged in an 1mage scan-
ning device for scanming a transparent object.

BACKGROUND OF THE INVENTION

As the scanner 1s continuously advancing in manufactur-
ing techmiques and 1ts price has dropped to a reasonable
level, the scanner now has become an indispensable periph-
eral device for a standard PC. Owing to the rise of the pro-
cessing speed of a central processing unit (CPU) 1n a stan-
dard PC and the requirement on high scanning quality for a
standard PC user, the image scanning device capable of
scanning various kinds of objects has already emerged 1n the
scanner market. For example, an image scanning device
which can respectively scan a retlective object (such as a
textbook) and a transparent object (such as a film).

Referring now to FIG. 1, the flat-bed image scanning
device of the prior art 1s implemented with using a contact
image sensor (CIS) module 11 as the image-pickup module.
The CIS module 11 underneath the scanning platform 10 1s
made up of a RGB light source 111, a rod lens 112, and a
sensor chip 113 so as to scan a colored retlective object on
the scanning platform 10. While the user tends to scan a
transparent object with a flat-bed image scanning device, a
transparency adapter (TA) 12 must be provided to be
arranged 1n the flat-bed 1mage scanning device 1n order to
provide a penetrative light. Unfortunately, the transparency
adapter (TA) 12 1s able to provide a monochromatic light
only, and thus 1t can not be applied to scan a colored trans-
parent object.

Accordingly, the applicant tries to develop a light source
module arranged 1n an 1mage scanning device for solving the

problems suffered from the prior art.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a light source module arranged in an 1mage scanning device
for scanning a transparent object.

In accordance with a first preferred embodiment of the
present 1nvention, the image scanning device includes a
scanning platform, an image-pickup module such as a con-
tact image sensor (CIS) module, and a light source module.
The light source module includes a cover, a monochromatic
light source mounted 1n the cover for emitting a monochro-
matic light, a tricolor filtering device (1.e. RGB filters)
mounted between the monochromatic light source and the
scanning platform for filtering ofl the monochromatic light
into three different monochromatic (1.e. R, G, B) lights, a
switching mechanism connected to the tricolor filtering
device for being controlled to alternately allow one of three
different monochromatic lights to be transmitted to the scan-
ning platform for scanning a transparent object, and a trans-
mission mechanism for carrying the monochromatic light
source, the tricolor filtering device, and the switching
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mechanism to move with the image-pickup module for
accomplishing the scanning operation to the transparent
object.

Preferably, the monochromatic light source 1s a cold cath-
ode lamp. Moreover, the switching mechanism 1s 1mple-
mented with a motor, and the transmission mechanism
includes a stepping motor and a guiding rod.

In accordance with a second preferred embodiment of the
present invention, the 1mage scanning device includes a
scanning platform, an 1mage-pickup module such as a con-
tact image sensor (CIS) module, and a light source module.
The light source module includes a cover, a tricolor light
source which 1s a RGB cold cathode lamp or a combination
of red LED array, a green LED array, and a blue LED array
and mounted in the cover for emitting three different mono-
chromatic (1.e. R, G, B) lights to the scanning platform for
scanning a transparent object, a switching mechamism which
may be implemented with a controlled multiple-throw,
single-pole switch and connected to the tricolor light source
for being controlled to alternately allow one of three differ-
ent monochromatic lights to be transmitted to the scanning
platform, and a transmission mechamsm for carrying the
tricolor light source and the switching mechanism to move
with the image-pickup module for accomplishing the scan-
ning operation to the transparent object.

In accordance with a third preferred embodiment of the
present invention, the 1mage scanning device includes a
scanning platform, an 1mage-pickup module such as a con-
tact 1image sensor (CIS) module, and a light source module.
The light source module includes a cover, three monochro-
matic light sources, each of which has the same color, e.g.
three white cold cathode lamps, and mounted in the cover for
emitting a monochromatic light, a tricolor filtering devices
(1.e. RGB filters) connected to the three monochromatic light
sources for filtering off the monochromatic light into three
different monochromatic (1.e. R, G, B) lights, a switching
mechanism which may be implemented with a controlled
multiple-throw, single-pole switch and connected to the
three different monochromatic filtering devices for being
controlled to alternately allow one of the three different
monochromatic (1.e. R, G, B) lights to be transmuitted to the
scanning platform for scanning a transparent object, and a
transmission mechanism for carrying the three monochro-
matic light sources, the tricolor filtering devices, and the
switching mechanism to move with the image-pickup mod-
ule for accomplishing the scanning operation to the transpar-
ent object.

In accordance with a fourth preferred embodiment of the
present 1nvention, the image scanning device includes a
scanning platform, an 1mage-pickup module such as a con-
tact 1image sensor (CIS) module, and a light source module.
The light source module includes a cover, three monochro-
matic light sources, each of which has a different color and
mounted in the cover for emitting three ditferent monochro-
matic lights (1.e. R, G, B) to the scanning platform for scan-
ning a transparent object, three guiding devices, each of
which 1s connected to one end of the three monochromatic
light sources for guiding the three different monochromatic
lights (1.e. R, G, B) to the scanning platiorm, a switching
mechanism which may be implemented with a controlled
multiple-throw, single-pole switch and connected to the
three guiding devices for being controlled to alternately
allow one of the three different monochromatic lights to be
transmitted to the scannming platform, and a transmission
mechanism for carrying the three different monochromatic
light sources, the three guiding devices, and the switching
mechanism to move with the image-pickup module for
accomplishing the scanning operation to the transparent
object.




US RE41,018 E

3

Now the foregoing and features of the present invention
may best be understood through the following descriptions
with reference to the accompanying drawings, 1n which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram showing the image scan-
ning device for scanning a transparent object according to
the prior art; and

FIGS. 2(a)-2(d) are schematic diagrams respectively
showing four embodiments of the image scanning device for
scanning a transparent object according to the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 2(a) shows a first preferred embodiment of the image
scanning device for scanning a transparent object according
to the present invention. The image scanning device 2
includes a scanning platform 20 and an image-pickup mod-
ule 21. The light source module 22 includes a cover 221, a
light source being a cold cathode lamp 222, a RGB filter
223, a switching mechamsm 224 (which 1s implemented
with a motor), and a transmission mechanism 223 including,
a stepping motor 2251 and a guiding rod 2252. The trans-
mission mechanism 223 1s used to carry the light source 222,
the RGB filter 223, and the switching mechanism 224
together to move with the image-pickup module 21, while
the switching mechanism 224 1s controlled to carry the RGB
filter 223 to perform the switch operation. Then, the light to
be transmitted to the scanning platform 20 will be alternated
with red light, green light, and blue light, thereby completing
the scanning operation to a colored transparent object.

FIG. 2(b) shows a second preferred embodiment of the
image scanning device for scanning a transparent object
according to the present invention. Equivalently, the image
scanning device 2 also includes a scanning platform 20 and
an 1mage-pickup module 21 similar to those 1n FIG. 2(a).
The light source module 22 includes also a cover 221, a
transmission mechanism 225 including a stepping motor
2251 and a guiding rod 2252. The major difference between
FIG. 2(a) and FIG. 2 (b) 1s that the light source 1n FIG. 2(b)
1s a RGB cold cathode lamp or a combination of a red LED
array 31, a green LED array 32, and a blue LED array 33
instead of a cold cathode lamp. The switching mechanism
224 can be implemented with a controlled multiple-throw,
single-pole switch. While the transmission mechanism 225
carries the light source (31, 32, 33) and the switching mecha-
nism 224 to move with the image-pickup module 21, the
switching mechanism 224 1s controlled to perform switch
operation according to the ON and OFF state of the RGB
cold cathode lamp or RGB LED arrays (31, 32, 33), and then
the light to be transmitted to the scanning platform 20 will be
alternated with red light, green light, and blue light.

FIG. 2(c) shows a third preferred embodiment of the
image scanning device for scanning a transparent object
according to the present invention. It 1s to be noticed that
unlike the light source module 220 of FIG. 2(a), the light
source module of FIG. 2(¢) 1s implemented with a combina-
tion of three white cold cathode lamps (41, 42, 43) and a
RGB filtering device (44, 45, 46). The switching mechanism
224 can be implemented with a controlled multiple-throw,
single-pole switch. With respect to other components 1n the
image scanning device, they are similar to the foregoing
embodiments and thus we will not have a further description
herein.

FIG. 2(d) shows a fourth preferred embodiment of the
image scanning device for scanning a transparent object
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4

according to the present invention. The light source module
1s implemented with a combination of three light guides (51,

52, 53) and a combination of a red LED array 54, a green
LED array 55, and a blue LED array 56. Each one of the

RGB LED arrays (34, 35, 56) 1s respectively connected to
one end of the corresponding light guide (51, 52, 53). The
switching mechanism 224 can also be implemented with a
controlled multiple-throw, single-pole switch. With respect
to other components 1n the 1mage scanning device, they are
similar to the foregoing embodiments and thus we will not
have a further description herein.

According to the above statements, the 1image scanning
device for scanning transparent object of the present mven-
tion 1s capable of emitting lights of three original colors (red,
green, blue) to scan the transparent object. Consequently, the
color scanning operation can be achieved easily and the
shortcomings encountered by the conventional TA can be
overcome thoroughly.

While the mvention has been described in terms of what
are presently considered to be the most practical and pre-
ferred embodiments, 1t 1s to be understood that the invention
need not be limited to the disclosed embodiment. On the
contrary, it 1s mtended to cover various modifications and
similar arrangements 1ncluded within the spirit and scope of
the appended claims which are to be accorded with the
broadest interpretation so as to encompass all such modifica-
tions and similar structures. Therefore, the above description
and 1llustration should not be taken as limiting the scope of
the present invention which 1s defined by the following
claims.

I claim:

1. A light source module arranged 1n an 1mage scanning
device having a scanning platform and an 1mage-pickup
module for scanning a transparent object, comprising:

a COVEr;
three monochromatic light sources, each of which has a
different color and mounted 1n said cover for emitting

three different monochromatic lights to said scanming
platform for scanning said transparent object;

three guiding devices, each of which 1s connected to one
end of said three monochromatic light sources for guid-
ing said three different monochromatic lights to said
scanning platform;

a switching mechanism connected to said three guiding
devices for being controlled to alternately allow one of
said three different monochromatic lights to be trans-
mitted to said scanning platform; and

a transmission mechanism for carrying said three different
monochromatic light sources, said three guiding
devices, and said switching mechanism to move with
said 1mage-pickup module for accomplishing a scan-
ning operation to said transparent object.

2. A light source module as set forth 1 claim 1 wherein
said three monochromatic light sources include a combina-
tion of red LED array, and green LED array, and a blue LED
array.

3. A light source module as set forth 1n claim 1 wherein
said three guiding devices includes three light guides.

4. A light source module as set forth 1n claim 1 wherein
said switching mechanical 1s implemented with a controlled
multiple-throw, single-pole switch.

5. A light source module as set forth 1n claim 1 wherein
said 1mage-pickup module includes a contact image sensor
(CIS) module.

6. An apparatus, comprising:

three monochromatic light sources, wherein each of said
three monochromatic light sources has a different
color;
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three guiding devices, wherein each of said three guiding
devices is connected to one end of said three monochro-
matic light sources, said three guiding devices being
configured to guide said three different monochromatic
lights to a scanning platform; and

a switching mechanism connected to said three guiding

devices, wherein said switching mechanism is config-
ured to alternately allow one or more of said three
monochromatic lights to be transmitted to said scan-
ning platform.

7. The apparatus of claim 6, wherein said three mono-
chromatic light sources comprise one ov movre of the follow-
ing: a red monochromatic light source, a green monochro-
matic light source, and/or a blue monochromatic light
source, or combinations thereof.

8. The apparatus of claim 6, wherein said three mono-
chromatic light sources comprise one or more LED arrays.

9. The apparatus of claim 6, wherein said three guiding
devices comprise one or move light guides.

10. The apparatus of claim 6, wherein said switching
mechanism comprises a controlled multiple-throw single-
pole switch.

11. The apparatus of claim 6, further comprising a trans-
mission mechanism configured to move at lease one of said
three monochromatic light sources, said three guiding
devices, said switching mechanism, or combinations thereof.

12. A system, comprising:
a scanning platform;
three monochromatic light sources, whervein each of said

three monochromatic light sources has a different
color;

three guiding devices, wherein each of said three guiding
devices is connected to one end of said three monochro-
matic light sources, said three guiding devices being
configured to guide said three different monochromatic
lights to said scanning platform;

a switching mechanism connected to said three guiding
devices, wherein said switching mechanism is config-
ured to alternately allow one or more of said three
monochromatic lights to be transmitted to said scan-
ning platform; and

an image-pickup module comprising one or more sensors
capable of scanning an object.

13. The system of claim 12, wherein said three monochro-
matic light sources comprise one ov morve of the following: a
red monochromatic light source, a green monochromatic
light source, and/or a blue monochromatic light source, or
combinations therveof.

14. The system of claim 12, wherein said three monochvo-
matic light sources comprise one ov more LED arrays.

15. The system of claim 12, wherein said three guiding
devices comprise one ov more light guides.

16. The system of claim 12, wherein said switching
mechanism comprises a controlled multiple-throw, single-
pole switch.

17. The system of claim 12, wherein said image-pickup
module comprises a contact image sensor module.

18. The system of claim 12, further comprising a transmis-
sion mechanism capable of moving one or more of the fol-
lowing: said thrvee monochromatic light sources, said three
guiding devices, and/or said switching mechanism, ov com-
binations thereof.

19. A method, comprising:

emitting three monochromatic lights of diffevent color via
three monochvomatic light sources;

guiding said three monochvomatic lights to a scanning
platform via three guiding devices connected to one end
of said three monochromatic light sources; and

6

alternately allowing one ov more of said three monochro-
matic lights to be transmitted to said scanning platform
via a switching mechanism connected to said three
guiding devices.
5 20. The method of claim 19, wherein said three monochro-
matic lights of different color comprise one ov movre of the
following: a ved monochromatic light, a green monochro-
matic light, and/or a blue monochromatic light, or combina-
tions thereof.

21. The method of claim 19, further comprising moving
one ov movre of the following: said three monochromatic light
sources, said three guiding devices, and/or said switching
mechanism, or combinations thereof.

22. An apparatus, comprising:

10

15 means for emitting three monochrvomatic lights of different

color;

means for guiding said three monochromatic lights to a
scanning platform; and

means for alternately allowing one or more of said three
monochromatic lights to be transmitted to said scan-
ning platform.

23. The apparatus of claim 22, wherein said three mono-
chromatic lights of different color comprise one or more of
the following: a rved monochvomatic light, a green mono-
chromatic light, and/or a blue monochromatic light, or com-
binations thereof.

24. The apparatus of claim 22, further comprising means
for moving one or more of the following: said means for
emitting three monochvomatic lights, said means for guiding
said three monochromatic lights, and/ov said means for
alternately allowing one or movre of said three monochro-
matic lights to be transmitted, or combinations thereof.

2J. An apparatus, comprising:

20

25

30

a plurality of monochromatic light sources, wherein said
monochromatic light sources provide a plurality of dif-
Jerent color lights;

35

a plurality of guiding devices, wherein at least one of said
guiding devices is connected to one end of said mono-
chromatic light sources, said guiding devices being
configured to guide said different color lights to a scan-
ning platform; and

a switching mechanism connected to said guiding devices,
wherein said switching mechanism is configured to
alternately allow at least one of said different color
lights to be transmitted to said scanning platform.

26. The apparatus of claim 25, wherein said two or more
monochromatic light sources comprise one ov more of the
Jollowing: a red monochromatic light source, a green mono-
chromatic light source, and/or a blue monochromatic light
source, or combinations thereof.

27. The apparatus of claim 25, further comprising a trans-
mission mechanism capable of moving one or more of the
following: said two or more monochromatic light sources,
said two or more guiding devices, and/or said switching
mechanism, or combinations thereof.

28. The apparatus of claim 25, further comprising:

40

45

50

55

a scanning platform,; and

an image-pickup module including at least one sensor
configured to scan an object.
29. A method, comprising:

60

emitting a plurality of different color monochromatic
lights via a plurality of monochromatic light sources;

guiding said different color monochvomatic lights to a

scanning platform via a plurality of guiding devices
connected to one end of said monochrvomatic light

sources; and

65
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alternately allowing at least one of said different color
monochromatic lights to be transmitted to said scan-
ning platform via a switching mechanism connected to
said guiding devices.

30. The method of claim 29, wherein said diffevent color
monochromatic lights comprise at least one of a ved mono-
chromatic light, a green monochromatic light, a blue mono-
chromatic light, or combinations thereof.

31. The method of claim 29, further comprising moving
one or movre of the following: said monochromatic light
sources, said guiding devices, said switching mechanism, or
combinations thereof.

32. An apparatus, comprising.

means for emitting a plurality of different color monochro-
matic lights;

means for guiding said different color monochromatic
lights to a scanning platform; and

means for alternately allowing at least one of said differ-
ent color monochromatic lights to be transmitted to
said scanning platform.

33. The apparatus of claim 32, wherein said differvent
color monochromatic lights comprise at least one of a red
monochromatic light, a green monochromatic light, a blue
monochromatic light, and combinations thereof.

34. The apparatus of claim 32, further comprising means
for moving at least one of said means for emitting different
color monochromatic lights, said means for guiding said
different color monochromatic lights, said means for alter-
nately allowing at least one of said different color monochro-
matic lights to be transmitted and combinations theveof.

35. An apparatus, comprising.

a plurality of monochromatic light sources, wherein each
of the monochromatic light sources emits a different
color monochromatic light;

a plurality of guiding devices configured to guide the dif-
ferent color monochromatic lights to a scanning
platform, wherein individual guiding devices are con-
nected to individual monochromatic light sources; and

a switching mechanism connected to the guiding devices,
wherein the switching mechanism is configured to con-
trol alternately guiding the different color monochro-
matic lights to the scanning platform.

36. The apparatus of claim 33, further comprising a trans-
mission mechanism positioned to move the guiding devices
with respect to the scanning platform, whervein the transmis-
sion mechanism is configured to move the guiding devices
with an image-pickup module during a scanning operation.

37. The apparatus of claim 33, further comprising a trans-
mission mechanism positioned to move the monochromatic
light sources, the guiding devices, and the switching mecha-
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nism with respect to the scanning platform, wherein the
transmission mechanism is configured to move the mono-
chromatic light sources, the guiding devices, and the switch-
ing mechanism with an image-pickup module during a scan-
ring operation.

38. A method of producing a digital image of a color
transparency with a scanner, the scanner including an
image-pickup module positioned under a scanning platform
and a cover pivotally coupled over the scanning platform,
the method comprising:

emitting a first color monochrvomatic light from a first
light source;

guiding the first color monochromatic light to the color
transparency via a first guiding device connected to the
first light source;

emitting a second color monochromatic light from a sec-
ond light source, the second color monochromatic light
being different from the first color monochromatic light;

guiding the second color monochromatic light to the color
transparency via a second guiding device connected to
the second light source;

emitting a third color monochromatic light from a third
light source, the thivd color monochromatic light being
different from the first and second color monochromatic
light,

guiding the third color monochromatic light to the color
transparency via a third guiding device connected to

the third light source; and

switching between the first, second, and thaird color
monochromatic light to pass through the color trans-
parency.

39. The method of claim 38, further comprising:

passing the first, second, and third color monochromatic
light through the color transpavency; and

detecting the first, second, and third color monochromatic
light with the image-pickup module.
40. The method of claim 38, further comprising.

moving the image-pickup module with respect to the scan-

ning platform; and

moving at least one of the first light source, the second

light source, the thivd light source, the first guiding
device, the second guiding device, third guiding device,
switching device, or combinations thereof in conjunc-
tion with moving the image-pickup module.

41. The method of claim 38 wherein at least one of the first
light source, the second light source, the third light source,
the first guiding device, the second guiding device, thivd
guiding device, switching device, or combinations thereof
are configured for moving with respect to the cover.
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