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(57) ABSTRACT 

Resolution of a scanner is upgraded by utilizing refraction to 
shift light rays incident on an image capture device by a 
small distance, thus capturing image data betWeen picture 
elements of an original picture. The scanner includes a 
scanning platform arranged to support a scanned object, a 
scanning light source, an image capture mechanism having 
a lens and a CCD component arranged to capture light 
received from said light scanning light source after the light 
has scanned the object on the scanning platform, and a light 
refracting component having a moving end and a fulcrum 
end, the light refracting component being pivotably inter 
posed betWeen the scanning platform and the image capture 
mechanism. An electro-magnet mechanism is arranged to 
attract the moving end of the refractive component and 
thereby pivot the component about its fulcrum end. The 
consequent pivoting of the light refracting component varies 
the amount by Which the light refracting component refracts 
and thereby shift the light captured by the lens and CCD 
component. A counterweight can be added at the fulcrum 
end to minimize the energy necessary to move the compo 
nent. 

3 Claims, 4 Drawing Sheets 
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TYPE OF SCANNING DEVICE WITH 
UPGRADED RESOLUTION 

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

BACKGROUND OF THE INVENTION 

The subject invention relates to a type of scanning device 
with upgraded resolution, particularly to one that can obtain 
images with a higher resolution than the CCD sensor. 

DESCRIPTION OF PRIOR ART 

Conventionally, the prior art of image resolution multi 
plication method used for a CCD generally involves soft 
ware programming, but either by differential method or 
functional proximity method, the purpose of multiplied 
resolution could not be achieved effectively. 

Generally, there is a small obstructed gap between neigh 
boring cells of a CCD, so in the actual scanning process, the 
image data in the small obstructed gap between the cell 
could not be read, so the quality of the image is adversely 
affected. Even though software programs have been utilized 
to compensate for this problem, it could not be completely 
overcome. 

THE PROBLEM TO BE SOLVED BY THE 
SUBJECT INVENTION 

As a result of this issue, the subject inventor has devoted 
a great deal of time to the study of the problem, with 
technical applications, and has presented the subject inven 
tion that will upgrade a low-resolution CCD (eg 300 dpi), 
with the assistance of other mechanism, so the scanner can 
obtain higher resolution (600 dpi, 900 dpi). 

SUMMARY OF THE INVENTION 

The primary purpose of the subject invention is to provide 
a type of scanning device with upgraded resolution, utilizing 
glass refraction principles on light rays, so the light ray of 
the scanned object are shifted by half a picture element, thus 
obtaining the image data from between respective picture 
elements of the original picture. 

To provide a better understanding of the purpose, 
con?guration, structure or installation characteristics of the 
subject invention, the following example of preferred 
embodiment is described in detail: 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an illustration of incident light which has been 
shifted by refraction a distance of one half image point. 

FIG. 2 is an illustration of the subject invention. 

FIG. 3 is a side view of the incident light through a glass 
showing the angles of refraction. 

FIG. 4 is an illustration of another example of embodi 
ment of the subject invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Please refer to FIG. 1 and 2. The subject invention relates 
to a scanning device or scanner with upgraded resolution, 
whereby based on the theory of light (9») refraction by a 
glass, the light rays from the scanned object are shifted by 
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a half (0.5) image point, to obtain the image data from 
between the points of the original image. 

The scanner comprises a scanning platform 7, an image 
capture mechanism including a lens unit 11 and CCD 12, a 
light polarizing glass 2 and [a] an electromagnet mechanism 
4, wherein the polarizing glass 2 is interposed between the 
image capture mechanism 1 and the scanning platform 7, 
and therefore between the CCD 12 and the scanning plat 
form 7. The light polarizing glass has a permanent magnet 3 
at a moving end and [an] a counterweight 6 at the other end 
and is pivoted or rotated about fulcrum 5. The scanned 
object 8 is positioned on top of the scanning platform 7. The 
electromagnet mechanism 4 is positioned corresponding to 
the permanent magnet 3. The electromagnet 4 has an upper 
end 41 and a lower end 42 and the permanent magnet 3 is 
located between the upper end 41 and lower end 42. The 
counterweight 6 serves to balance the clockwise torque on 
the light polarizing glass 2, so the electro-magnet mecha 
nism 4 could move the polarizing glass 2 with minimal 
energy. 

When the electromagnet mechanism 4 is subjected to a 
positive-direction current, the lower end 42 of the electro 
magnet mechanism 4 attracts the permanent magnet 3 and 
the upper end 41 of the electromagnet mechanism 4 repels 
the permanent magnet 3. Then, the right end of the polar 
izing glass 2 will be lowered by a distance of 5 mm below 
the horizontal level, and the incident light ray will be shifted 
as a result of refraction by a distance of 0.02 mm to the left. 

Conversely, if the electromagnet mechanism 4 is sub 
jected to a negative-direction current, the upper end 41 of the 
electromagnet mechanism 4 attracts the permanent magnet 3 
and the lower end 42 of the electromagnet 42 mechanism 4 
repels the permanent magnet 3. Then, the right end of the 
polarizing glass 2 will move upward to 5 mm above the 
horizontal level, and the incident light ray will be shifted by 
a distance of 0.02 mm to the right. 

Summing the shifting of the translation distance of the 
incident light ray, when the polarizing glass 2 moves from 
5 mm below the horizontal level to 5 mm above the 
horizontal level, the incident light has translated a total 
distance of 0.02+0.02=0.04 mm, or the equivalent of 1/600 
inch. 

Suppose the glass re?ection rate at (n1)=1.5; and the air 
re?ection rate at (n2)=1; the thickness of polarizing glass= 
3mm. If the translation of incident light is desired at a half 
picture element (Pixel), for example 1/300 inch for a resolu 
tion of 300 dpi, then the translation of the incident light 
should be 1/600 (inch)=0.042333 The diagram of 
translation, is shown in FIG. 3, wherein; 

61 indicates the included angle of incident ray and normal 
line N; 

62 indicates the included angle of re?ected ray and 
normal line N; 
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Substituting (1) into (2), We get: 

From the refraction formula, We get: 

To cite a detailed example by Way of explanation, suppose 
the scanning scope is an A4 siZe, With a Width of 210 mm. 
Since the Width of the glass must be larger than that of the 
scanning scope, We take the length in this eXample as 250 
mm. When the right end of the polarizing glass 2 is raised 
by 5 mm, the included angle of said polariZing glass and the 
horiZontal line 61 (same as the above 61) is sin-1 
5/250~1.146°. Substitute this value in formula (4), and We 
get 62~20.764°. Substitute again 61, 62 in formula (3), and 
We get SH~0.02 mm. In the same Way, if the right end of the 
polariZing glass 2 is to be loWered 5mm beloW the horiZontal 
level, then the incident ray should be translated 0.02 mm to 
the left. 

Referring to FIG. 4, the polariZing glass 2 is placed on a 
moving carriage (not shoWn in draWing), moving With the 
capture mechanism, so that it Will save polariZing glass 2 
material, requiring only a strip of glass rather than a glass 
With a large area. 

In summary, the subject invention of a scanner device 
With upgraded resolution, utiliZes the refractive properties of 
glass to shift the light ray of a scanned object by a half 
picture element, in order to obtain the image data betWeen 
image points of the original picture. 

It is hereby declared that the above description, covering 
the preferred embodiment, shall not be used to limit or 
restrict the subject claim, and that all equivalent structural 
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and/or con?gurational variations and/or modi?cations made 
by anyone skilled in the subject art, deriving from the 
subject description With draWings and contents therein, 
should reasonably be included in the intent of the subject 
invention and the subject claim. 

I claim: 
1. A scanner in Which the resolution is upgraded by 

utiliZing refraction to shift light rays from a scanned object 
by a small distance, thus capturing image data betWeen 
picture elements of an original picture; comprising: 

a scanning platform arranged to support a scanned object; 

a scanning light source; 
an image capture mechanism having a lens and a CCD 

component arranged to capture light received from said 
light scanning light source after the light has scanned 
the object on the scanning platform; 

a light refracting component having a moving end and a 
fulcrum end, said light refracting component being 
pivotably interposed betWeen said scanning platform 
and said [image capture mechanism] CCD; and 

an electro-magnet mechanism arranged to attract said 
moving end and thereby pivot said light refracting 
component about said fulcrum end, 

Whereby rotation of the light refracting component to vary 
an amount by Which said light refracting component 
refracts [and] thereby shifts the light captured by the 
lens and CCD component. 

2. A scanner as claimed in claim 1, Wherein said light 
refracting component is a sheet of transparent glass having 
a permanent magnet at said moving end, said permanent 
magnet being attracted by said electromagnet mechanism to 
pivot said light refracting component. 

3. A scanner as claimed in claim 1, Wherein said light 
refracting component has a counterWeight at said fulcrum 
end, said counterWeight being arranged to balance a torque 
on said refracting element so that the electromagnet mecha 
nism moves said refracting element With minimum energy. 

* * * * * 


