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longitudinal direction thereof for alloWing lights to leave the 
light shield. An inner surface of the light shield is made as a 
dif?ision surface for evenly diffusing lights inside the light 
shield, by Which a homogeneous line light source for the 
scanning process is formed at the long slot of the light shield. 
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FIG.1A (PRIORART) 
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FIG.1B (PRIORART) 
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LIGHT SOURCE MECHANISM FOR AN 
IMAGING APPARATUS 

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

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The invention relates to a light source mechanism for an 

imaging apparatus, and more particularly to a combination 
which integrate a point light source with a light shield for 
producing a line light source with enhanced homogeneous 
illumination. 

(2) Description of the Prior Art 
An imaging apparatus or a scanner is one of popular com 

puter peripherals. In an imaging apparatus, an internal light 
source is used to generate an image from a document rested 
upon a document plate. The image is then forwarded through 
a plurality of lenses and experiencing a proper travel path to 
reach a CCD for being transformed into digital signals. The 
digital signals are then sent to a computer for further image 
processing. 

Referring now to FIG. 1A and FIG. 1B, a perspective and 
a side views of a conventional light source mechanism are 
shown, respectively. The light source mechanism 1 mainly 
comprises a ?uorescent tube 12 and a light housing 14. The 
?uorescent tube 12 for providing illumination during an 
imaging process has a length substantially equal to the width 
of the document rested upon the document plate of the imag 
ing apparatus. The light housing 14 provides a lengthy inter 
nal accommodation room 141 thereof for installing therein 
the ?uorescent tube 12. The accommodation room 141 as 
shown includes a lengthy aperture 142 for allowing the light 
of the ?uorescent tube 12 to pass therethrough. The inner 
surface of the light housing 14, formed as a re?ection surface 
for collecting and re?ecting the light to enhance the illumi 
nation of the light source mechanism 1, can be preferably 
embodied as an are surface or a parabolic surface. 

Nevertheless, the conventional light source mechanism 1 
as discussed generally has several disadvantages as follows. 

1. In the conventional light source mechanism, a ?uores 
cent tube is usually used as the light source. Yet, it is 
well known that the ?uorescent tube can only provide 
lights limited to a narrow wave length range, and gener 
ally within the range of visible lights. However, some 
imaging apparatus are designed to proceed the scanning 
by invisible lights. Under such an arrangement, it is 
obvious that the ?uorescent tube cannot provide the 
required light source to perform the scanning. 

2. The conventional ?uorescent tube is generally a product 
of short-life term and is vulnerable to be broken as well 
as invaded by gas. 

3. The illumination provided by the conventional ?uores 
cent tube is sometimes unstable and consequently 
affects the scanning quality of the imaging apparatus. 

4. The unit price of the conventional ?uorescent tube is 
usually high, so that the cost of the imaging apparatus 
cannot be reduced to a competitive level. 

To resolve the aforesaid disadvantages of the conventional 
imaging apparatus using the ?uorescent tube as the light 
source, additional effort in the industry to develop an 
improved light source mechanism is de?nitely necessary for 
producing an imaging apparatus with low cost, long life 
term, quality performance and wide-ranged application. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present invention 
to provide a light source mechanism for an imaging 
mechanism, in which a point light source is applied to pro 
vide improved imaging quality and advantages of low cost, 
stable illumination, long life term and a wider application 
range. 

The light source mechanism for an imaging apparatus in 
accordance with the present invention includes at least a 
point light source and a light shield. The light source of the 
present invention for the imaging apparatus to perform the 
document scanning, preferably includes two point light 
sources located respectively at both ends of the light shield. 
The light shield, having a shape of lengthy hollow pipe 
structure, provides an internal mounting element at each end 
thereof for installing thereinside the respective point light 
source. One feature of the present invention is that the light 
shield includes a long slot located along a longitudinal direc 
tion thereof for transforming the lights provided by the 
inside point light sources into a line light source for perform 
ing the illuminating of a document. In addition, the interior 
wall surface of the light shield is formed as a diffusion sur 
face for evenly diffusing the lights emitted by the point light 
sources, and thus a homogeneous line light source can be 
provided through the long slot to perform the document illu 
minating. 

According to the present invention, the diffusion surface 
inside the light shield can be formed by a plurality of ring 
protrusions. In theory of optics, the ring protrusion can pro 
vide even diffusion upon the incoming point light source, so 
that homogeneous line light source can be produced through 
the long slot, even though point light sources does be applied 
as the real light source inside the light shield. In the present 
invention, the lights emitted by the point light sources might 
travel a substantial period and experience several diffusion 
inside the light shield before leaving the light shield through 
the long slot, so that the light quality provided by the light 
source mechanism of the present invention can be better than 
that provided by the conventional light source; though two 
separate point light sources might be used inside the light 
shield of the present invention. 

All these objects are achieved by the light source mecha 
nism for an imaging apparatus machine described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be speci?ed with refer 
ence to its preferred embodiment illustrated in the drawings, 
in which 

FIG. 1A and FIG. 1B show respectively a perspective and 
a side view of a conventional light source mechanism for an 
imaging apparatus; 

FIG. 2 is an exploded perspective view of a ?rst embodi 
ment of the light source mechanism for an imaging appara 
tus in accordance with the present invention; 

FIG. 3 is an enlarged perspective view of the ring protru 
sions for light diffusion inside the upper half of the light 
shield; and 

FIG. 4 is an exploded perspective view of a second 
embodiment of the light source mechanism for an imaging 
apparatus in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention disclosed herein is directed to a light source 
mechanism for an imaging apparatus. In the following 
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description, numerous details are set forth in order to pro 
vide a thorough understanding of the present invention. It 
Will be appreciated by one skilled in the art that variations of 
these speci?c details are possible While still achieving the 
results of the present invention. In other instance, Well 
knoWn components are not described in detail in order not to 
unnecessarily obscure the present invention. 

Referring noW to FIG. 2, a ?rst embodiment of the light 
source mechanism for an imaging apparatus in accordance 
With the present invention is shoWn explodedly. 

The light source mechanism 2 as shoWn includes a single 
point light source 21 and a light shield 22. The point light 
source 21 can be a light emitting diode (LED) Which has 
advantages of loW cost, longer life term, stable illumination 
and a Wider Wave range for application. To meet the require 
ment of the line light source for scanning the document, the 
light source mechanism 2 of the present invention utiliZes 
the light shield 22 to transform the lights of the point light 
source 21 into an applicable line lights. 
As shoWn in FIG. 2, the light shield 22 of the present 

invention, shaped as a long holloW pipe structure, includes 
an upper half 221 and a mating loWer half 222. The light 
shield 22 can be preferably made of opaque materials. One 
end of the light shield 22 includes a mounting element 223 
for installing the point light source 21. One feature of the 
present invention is that the loWer half 222 of the light shield 
22 further includes a long slot 224 lying along the axial 
longitudinal direction of the light shield 22. The long slot 
224 has a length approximately equal to an ordinary Width of 
a document for Whole scale scanning. The interior surface of 
the light shield 22 can be formed as a diffusion surface 225 
for evenly diffusing the lights emitted by the point light 
source 21 inside the light shield 22, in order to prevent from 
localiZed illumination phenomenon of a point light. 
Therefore, under such an arrangement of the present 
invention, quality line light source can be obtained from the 
long slot 224 Which provides homogeneous line lights from 
the diffused lights inside the light shield 22, though the point 
light source 21 is applied. 

Referring noW to FIG. 3, the diffusion surface 225 inside 
the light shield 22 can include a plurality of ring protrusions 
226 located at the upper half 221 and a high re?ection layer 
located at the loWer half 222. Methods for forming the high 
re?ection layer (not shoWn in the ?gure) can be any injection 
method or any electroplating. In the optics theory, the ring 
protrusions 226 can have an excellent diffusion ability. 
Therefore, the lights emitted by the point light source 21 can 
be evenly diffused inside the light shield 22, and then a 
homogeneous line light source can be constructed through 
the long slot 224. 

Though the point light source 21 of the present invention 
is mounted at one end of the light shield 22, yet localiZed 
illumination of the light source mechanism adjacent to the 
point light source 21 can be avoided because lights through 
the long slot 224 might have experienced several diffusions 
inside the light shield 22. 
Though the light source mechanism 2 of the present 

invention can utiliZe the light shield 22 to perform a homo 
geneous line light source through the long slot 224 for fur 
ther illuminating upon the document, yet it is still believed 
that slight localiZed illumination phenomenon might exist at 
the area close to the point source 21 inside the light shield 
22. Also, the phenomenon Will become vague as the distance 
from the point light source 21 increases. 

To resolve the aforesaid problem and to obtain a much 
improved quality line light source from the long slot 224, 
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4 
one of the solutions is to increase the diffusion ability of the 
ring protrusion 226 as its respective distance from the point 
light source 21 increases. Under such an arrangement, the 
illumination adjacent to the point light source 21 Will be 
decreased a little bit due to the decrease in the diffusion 
ability of the ring protrusions 226 therearound. On the other 
hand, the illumination of the location distant from the point 
light source 21 Will be increased slightly due to the increase 
in the diffusion ability of the ring protrusions 226 there 
around. By proper adjustment upon the diffusion ability of 
the ring protrusions 226, the line light quality from the long 
slot 224 of the light shield 22 can be improved further, and 
so as the scanning quality. 

Referring noW to FIG. 4, a second embodiment of the 
light source mechanism for an imaging apparatus in accor 
dance With the present invention is shoWn explodedly. 

In the second embodiment, the light source mechanism 2a 
can include tWo point light source 21a and 21b, and a light 
shield 22a. The point light source 21a or 21b can be a light 
emitting diode (LED) Which, as said in previous description, 
has advantages of loW cost, longer life term, stable illumina 
tion and a Wider Wave range for application. These tWo point 
light sources 21a and 21b are preferably mounted to oppos 
ing ends of the light shield 22a. 
As shoWn in FIG. 4, the light shield 22a of the present 

invention, shaped as a long holloW pipe structure, includes 
an upper half 221a and a mating loWer half 222a. The light 
shield 22a can be preferably made of opaque materials. Each 
of both ends of the light shield 22a can include a respective 
mounting element 223a or 223b for installing the respective 
point light source 21a or 21b. One feature of the present 
invention is that the loWer half 222a of the light shield 22a 
further includes a long slot 224a lying along the axial longi 
tudinal direction of the light shield 22a. The long slot 224a 
has a length approximately equal to an ordinary Width of a 
document for Whole scale scanning. The interior surface of 
the light shield 22a can be formed as a diffusion surface 225a 
for evenly diffusing the lights emitted by the point light 
sources 21a and 21b inside the light shield 22a, by Which 
localiZed illumination phenomenon of the point lights 21a 
and 21b can be prevented. Therefore, under such an arrange 
ment of the present invention, quality line light source can be 
obtained from the long slot 224a Which provides homoge 
neous line lights from the diffused lights inside the light 
shield 22a, though the point light sources 21a and 21b are 
applied. 

Referring noW again back to FIG. 3, just like the ?rst 
embodiment in previous description, the inner Wall of the 
light shield 22a and the diffusion surface 225 includes a 
plurality of the ring protrusions 226 and the high re?ection 
layer. Methods for forming the high re?ection layer (not 
shoWn in the ?gure) can be any injection method or any 
electroplating. In the optics theory, the ring protrusions 226 
can have an excellent diffusion ability. Therefore, the lights 
emitted by the point light sources 21a and 21b can be evenly 
diffused inside the light shield 22a, and then a homogeneous 
line light source can be constructed through the long slot 
224a. 

Nevertheless, illustration adjacent to the point light 
sources 21a and 21b are still higher than that in the middle of 
the light shield 22a. To overcome such localiZed illumination 
problem of the light source mechanism 2a, the diffusion 
ability of the ring protrusions 226 adjacent to the point light 
sources 21a and 21b can be reduced and, on the other hand, 
that of the ring protrusions 226 in the middle of the light 
shield 22a can be increased. Under such an arrangement, the 
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illumination adjacent to the point light sources 21a and 21b 
Will be decreased a little bit due to the decrease in the diffu 
sion ability of the ring protrusions 226 therearound. On the 
other hand, the illumination of the middle portion of the light 
shield 22a Will be increased slightly due to the increase in 
the diffusion ability of the ring protrusions 226 therearound. 
By proper adjustment upon the diffusion ability of the ring 
protrusions 226, the line light quality from the long slot 224a 
of the light shield 22a can be improved further, and so as the 
scanning quality. 

While the present invention has been particularly shoWn 
and described With reference to a preferred embodiment, it 
Will be understood by those skilled in the art that various 
changes in form and detail may be Without departing from 
the spirit and scope of the present invention. 

I claim: 
1. [A light source mechanism for an imaging] An 

apparatus, comprising: 
at least a point light source[, for providing illumination to 

the imaging apparatus] con?gured to provide light dur 
ing a scanning process; and 

a light shield [including] comprising a holloW pipe struc 
ture with an axis and having a mounting element at one 
end for installing the point light source[,], 

Wherein the light shield further [includes] comprises a 
[long] slot lying along an axial [longitudinal] direction, 
[thereof for alloWing lights to leave] wherein the slot is 
con?gured to receive the light therethrough, such that 
the light exits the light shield via the slot, 

wherein an inner surface of the light shield [being] com 
prises a [diffusion] dijfuse surface for diffusing [lights 
inside the light shield, and Wherein a line light source is 
formed at the long slot of the light shield] the light from 
the point light source, 

Wherein [said] the diffusion surface of [said] the light 
shield [includes a plurality of] comprises ring protru 
sions located adjacent the point light source and ring 
protrusions located distant from the point light source, 

wherein the ring protrusions located adjacent the point 
light source are con?gured to provide a reduced di u 
sion of the light as compared to the ring protrusions 
located distantfrom the point light source, and 

wherein a line light source isformed at the slot ofthe light 
shield. 

2. The [light source mechanism for an imaging] apparatus 
[according to] of claim 1[includes], further comprising tWo 
[said] point light sources mounted at respective ends of 
[said] the light shield. 

3. The [light source mechanism for an imaging] apparatus 
[according to] of claim 1, Wherein [said] the ring protrusions 
are formed by electroplating. 

4. The [light source mechanism for an imaging] apparatus 
[according to] of claim 1, Wherein [said] the ring protrusions 
are formed by injection. 

5. [A light source mechanism for an imaging] An 
apparatus, comprising: 

at least a point light source[, for providing illumination to 
the imaging apparatus] con?gured to provide light dur 
ing a scanning process; and 

a light shield including a holloW pipe structure with an 
axis and having a mounting element at one end for 
installing the point light source[,], 

Wherein the light shield further [includes a long] com 
prises a slot lying along [an] the axial longitudinal 
direction [thereof for alloWing lights to leave] through 
which the light is con?gured to exit the light shield, 
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6 
wherein an inner surface of the light shield [being] com 

prises a [diffusion] dijfuse surface for diffusing [lights 
inside the light shield, and Wherein a line light source is 
formed at the long slot of the light shield, and] the light 
from the point light source along at least a portion of 
the axis ofthe light shield, 

Wherein [said] the light shield includes an upper half and a 
mating loWer half, the upper half [having said diffu 
sion] comprising the di?'use surface, and the loWer half 
[including said long] comprising the slot and an interior 
high re?ection layer, and 

wherein a ?rst portion of the dijfuse surface located near 
est thepoint light source has a reduced ability to di use 
the light as compared to a secondportion ofthe di use 
surface located furthest from the point light source. 

6. The [light source mechanism for an imaging] apparatus 
[according to] of claim 1, Wherein [said] the point light 
source [is an LED] comprises a light emitting diode (LED). 

7. The [light source mechanism for an imaging] apparatus 
[according to] of claim 1, Wherein [said long] the slot has a 
length substantially equal to a Width of [an ordinary] a 
document[for experiencing said scanning process] being 
scanned. 

8. A light source mechanism for an imaging apparatus, 
comprising: 

at least a point light source, for providing [illumination] 
light to the imaging apparatus during a scanning pro 
cess; and 

a light shield including a holloW pipe structure with an 
axis and having a mounting element at one end for 
installing the point light source[,], 

Wherein the light shield further [includes] comprises a 
[long] slot lying along an axial [longitudinal] 
direction[thereof for alloWing lights to leave], wherein 
the slot is con?gured to receive the light therethrough, 
such that the light exits the light shield via the light slot, 

wherein an inner surface of the light shield [being] com 
prises a [diffusion] dijfuse surface for diffusing [lights 
inside the light shield, and Wherein a line light source is 
formed at the long slot of the light shield] the light from 
the point light source, thereby homogenizing the light 
intensity within the light shield along at least aportion 
ofthe axis ofthe light shield, and 

Wherein a diffusion ability of said [diffusion] di use sur 
face of said light shield increases With an increase in the 
distance from said point light source. 

9. An apparatus, comprising: 
a light source con?gured to provide light for a scanning 

process; and 

a light shield comprising a substantially hollow tube 
structure having two ends and a cavity formed therein, 
wherein the light shield has an inner surface that 
inwardly re?ects the light ofthe light source that enters 
the cavityfrom at least one end, wherein the inner sur 
face ofthe light shield includes a di?'use area that dif 
fuses the re?ected light along at least a portion ofan 
axis of the hollow tube structure, wherein the di use 
area comprises a plurality of ring protrusions located 
adjacent the light source and a plurality ofringprotru 
sions located in the middle of the light shield, and 
wherein a di?'usion ability ofthe plurality ofring pro 
trusions located in the middle of the light shield is 
greater than a di?'usion ability ofthe plurality ofring 
protrusions located adjacent the light source. 
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10. An apparatus, comprising, 
meansforproviding lightfor a scanningprocess; 
meansfor re?ecting the light within a cavity ofa hollow 

tube; and 
meansfor di?'using the light within the cavity ofthe hol 

low tube, wherein the meansfor di?'using light homog 
enizes a light intensity within the cavity along at least a 
portion of an axis of the hollow tube and comprises a 
plurality ofring protrusions on at least a portion ofan 
inner surface ofthe hollow tube, and wherein a di u 
sion ability of the plurality of ring protrusions increases 
with an increase in distance of the plurality of ring 
protrusions from the means for difusing light. 

1]. The apparatus ofclaim 9, wherein the ringprotrusions 
comprise alternating concave and convex surfaces on the 
inner surface of the hollow tube, and run in a direction 
transverse to the axis of the hollow tube. 

12. The apparatus of claim 9, wherein the light shield 
comprises an upper portion and a lower portion, and a slot 
con?gured to allow the light to exit the hollow tube structure. 

13. The apparatus ofclaim 9, wherein the inner surface of 
the light shield includes an area having a high re?ection 
layer. 

14. The apparatus ofclaim 9, wherein theplurality ofring 
protrusions are substantially parallel with each other, and 
wherein the ring protrusions are substantiallyperpendicular 
to the axis ofthe hollow tube. 

15. The apparatus of claim 9, wherein the light source 
comprises two light sources mounted at respective ends of 
the light shield. 
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16. The apparatus ofclaim 9, wherein the light source is 

an LED. 

1 7. The apparatus ofclaim 12, wherein the upperportion 
includes a di?'use surface, and wherein the lower portion 
includes an interior high re?ection layer and the slot. 

18. The apparatus of claim 10, wherein the means for 
providing light comprises two light sources mounted at 
respective ends of the means for di?'using light. 

19. The apparatus of claim 10, wherein the means for 
providing light comprises an LED. 

20. The apparatus ofclaim 13, wherein the di use area 
and the area having the high re?ection layer are formed 
through an injection or an electroplating process. 

2]. The apparatus ofclaim 5, wherein the?rstportion of 
the di?'use surface comprises a plurality ofring protrusions 
located adjacent thepoint light source, and wherein the sec 
ond portion of the dijfuse surface comprises a plurality of 
ring protrusions located at a middle portion of the light 
shield. 

22. The light source mechanism ofclaim 8, wherein the 
di?'use surface of the light shield comprises a ?rst portion of 
ringprotrusions located adjacent the point light source and 
a second portion of ring protrusions located further from the 
point light source, wherein the ?rst portion of ring protru 
sions have a?rst difusion ability, wherein the second por 
tion ofringprotrusions have a second di?'usion ability, and 
wherein the second di?'usion ability is greater than the ?rst 
di?'usion ability. 


