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N = 0 ' I = 0 ‘r 300 

Feed an original into the 
paper feeding opening. "V301 

The paper edge sensor sends a vertical control signal 
to the control module. The paper width sensor sends P302 
a horizontal control signal to the control module. 

The control module controls ‘the rotation direction 
of the rollers in response to the vertical control ~ 303 

signal. Then, the control module sets N in 
response to the horizontal control signal. 

When the opposite end of the original is driven 
progressively to the paper output opening, the 
first portion of the original has been read. The ‘~304 
paper edge sensor detects the end edge of the 
original again and then sends a vertical control 

signal to the control module. 
308 
/ 

The control module generates 
a control signal to stop the 

‘ rotation of the rollers and then 
drives the image reading 

device back to the - displacement position for 

I = I + 1, the control module sends a next scanning job. 
control signal to change the rotation 
direction of the rollers and starts to 
scan the next portion of the original. 
The image heading device if driven 
to next displacement position to read 

the next portion of the original. 

When the edge of the original if driven 
progressively to the original again and ~ 
sends a vertical control signal to the 307 

control module. 

T Fig.3 
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WIDE IMAGE SCANNER 

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 

A. Field of the Invention 

The present invention is an image information reading 
device, especially to a wide image scanner which can scan 
the image of a large scale original using only an image sen 
sor of a regular size. 

B. Description of the Prior Art 
A conventional scanner is designed for the most com 

monly used size of documents, such as A4, A3, B4, or even 
B3 sizes. The width of an image reading device, such as a 
Charge Coupled Device (CCD) or a Contact Image Sensor 
(CIS), is also designed wide enough to ?nish reading the 
image of the regular-sized original in a single pass. For scan 
ning large scale sheets, such as posters or newspapers, the 
user would have to manually operate the scanner to scan the 
original portion by portion. Then, after the image of the 
entire original has been scanned, the user has to merge cor 
responding portions together by an application software. 
Such procedure is very tedious and time consuming. On the 
other hand, if the user would like to scan the large-scaled 
original in a single pass, the width of the image reading 
device must be wide enough to cover the width of the origi 
nal. However, since such wide image reading device is very 
expensive, the implementation cost for the entire scanner 
will be very 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a wide image scanner which can read a large scale 
original using a regular-sized image reading device, thereby 
to reduce the implementation cost. 

It is another object of the present invention to provide a 
structure and mechanism for a wide image scanner which 
can automatically determine the number of passes for scan 
ning the entire image of the original portion by portion with 
out human operation. 

In accordance with the present invention, the preferred 
embodiment of the present invention preferably includes a 
sliding shaft, an image reading device, a number of width 
sensors, a paper edge sensor, and a control module. On one 
side of the housing, there is a paper feeding opening for 
inputting an original. Inside the housing and close to the 
paper feeding opening, there is a set of rollers cooperating to 
form a nip so as to allow the original to pass therebetween. 
On the opposite side of the housing, there is a paper output 
opening for the original to output. Inside the housing and 
close to the paper output opening, there is the other set of 
rollers cooperating to form a nip for the original to pass 
through. A transparent sheet supporting plate is disposed on 
the same horizontal plane of the nips of the rollers to support 
the sheet while the sheet is driven back and forth by the two 
sets of rollers. An image reading device is mounted on a 
sliding shaft and below the transparent sheet supporting 
plate for reading the image of the original line by line. 

At one side of the housing, there is a paper edge sensor for 
detecting the end edge of the origin. When detecting the end 
edge of the origin, the paper edge sensor generates a vertical 
control signal to a control module. Upon receiving the verti 
cal control signal, the control module will enable the two 
sets of rollers to rotate in an opposite direction. While the 
origin is fed into the housing, the paper width sensors 
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2 
located on the inner top of the housing detect the side edge of 
the original and generate horizontal control signals to the 
control module. Upon receiving the horizontal control 
signals, the control module will set the number of horizontal 
displacement times and then enable the driving device to 
move the image reading device to a next displacement posi 
tion every time when the origin is driven to an end. The 
procedure continues until the image reading device has been 
moved to a ?nal displacement position predetermined by the 
horizontal control signal. Consequently, the entire image of 
the origin can automatically be read portion by portion with 
out manual operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the present 
invention will become apparent by reference to the follow 
ing description and accompanying drawings wherein: 

FIG. 1 is a perspective view showing the structure of the 
preferred embodiment of the present invention. 

FIG. 2 is a side view showing the structure of the preferred 
embodiment of the present invention. 

FIG. 3 is a ?owchart showing the operations of the pre 
ferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of the invention is described 
below. This embodiment is merely exemplary. Those skilled 
in the art will appreciate that changes can be made to the 
disclosed embodiment without departing from the spirit and 
scope of the invention. 

The preferred embodiment of the present invention is 
illustrated in FIG. 1. It comprises an image reading device 
11, a driving device 12, two sets of roller pairs 13a, 13b, a 
paper edge sensor 14, a transparent sheet supporting plate 
19, and multiple paper width sensors 15a, 15b, 150. The 
relative positions of these elements can be shown more 
clearly by referring to FIG. 2. 
The housing 17 is in a shape of cylindrical. On one side of 

the housing 17, there is a paper feeding opening 18a. On the 
opposite side of the housing 17, there is a paper output open 
ing 18b. Inside the housing 17, there is a roller pair 13a close 
to the paper feeding opening 18a, and a roller pair 13b close 
to the paper output opening 18b respectively. Each roller pair 
13, 13b cooperating to form a nip for an original to pass 
through. The roller pairs 13, 13b also determine the direction 
of the vertical movement of the original. 
On one side of the housing 17, there is a paper edge sensor 

14 for detecting the front edge or the end edge of the original 
and generating a vertical control signal to the control module 
21 upon the presence of the edge of the original. Upon 
receiving the vertical control signal, the control module 21 
will enable the two sets of roller pairs 13a, 13b to rotate in a 
?rst direction for driving the original progressively from one 
end to the opposite end. The image reading device 11 will 
read the image of the origin line by line while the origin is 
passing through the transparent sheet support plate 19. The 
image reading device 11 can be a regular sized contact type 
image sensor or a charged coupled device. 
The transparent sheet support plate 19 is made of compa 

rable material such as glass or acrylic. Since the transparent 
sheet support plate 19 is on the same horizontal plane of the 
nips of the rollers 13a, 13b, it functions as a guiding device 
to guide the origin from an opening to the other opening. 
The image reading device 11 can be driven horizontally 

by the driving device 12. The driving device comprises a 
sliding shaft (not shown), a conveying element 122, such as 
a timing belt or a steel string, and a motor 123. The motor 
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123 is then driven by the control module 21. The image 
reading device 11 is mounted on the sliding shaft and con 
trollable by the conveying element 122 to move reciprocally 
on the sliding shaft in response to the control of the control 
module 21. 

The control module 21 is an electric circuit for controlling 
the entire driving mechanism of the scanner. The control 
module 21 can predetermine the displacement positions for 
image reading device 11. The displacement positions refer to 
the location for the image reading device 11 to start reading a 
portion of the large scale origin. In other Words, the displace 
ment positions indicates the positions for merging tWo corre 
sponding images. The distance betWeen tWo displacement 
positions Will be less or equal to the Width of the image 
reading device 11. Consequently, the entire image of the 
original can be ef?ciently merged. 
On top of the transparent plate 19 and corresponding to 

each displacement position, there are multiple Width sensors 
15a, 15b, 15c for detecting the Width of the original, and 
generating a horiZontal control signal to the control module 
21. Each of the multiple Width sensors 15a, 15b, 15c can 
detect an object as the light emitted by the sensors is blocked 
by an object. Accordingly, if the Width of the original is 
tWice than the Width of the image reading device 11, then 
tWo multiple Width sensors Will detect the origin and send 
the horiZontal control signals to the control module 21. From 
the horiZontal control signals received, the control module 
21 Will determine the number of displacement times for 
moving the image reading device 11. In this case, the dis 
placement times Will be set to l. 

The operations of the preferred embodiment is illustrated 
in FIG. 3. Refer to FIG. 3: 

300: Set a predetermined number of horizontal displacement 
positions N=0, the number of displacement times I=0. 

301: Feeding an original into the paper feeding opening. 
302: Paper edge sensor detects the front edge of the paper 

and then sends a vertical control signal to the control mod 
ule. At the same time, the paper Width sensor detects the 
side edge of the original and sends a horiZontal control 
signal to the control module. 

303: The control module control the rotation direction of the 
tWo sets of rollers in response to the vertical control sig 
nal. Then, the control module set horiZontal displacement 
positions N for the image reading device in response to 
the horiZontal control signal. 

304: When the original is driven progressively to the paper 
output opening, the ?rst portion of the original has been 
?nished reading. The paper edge sensor detects the end 
edge of the original and then sends a vertical control sig 
nal to the control module. 

305: Control module determines if the horiZontal displace 
ment positions are equal to the number of displacement 
times, N=I? Ifyes, go to step 308; Ifnot, go to step 306. 

306: I=I+l, the control module sends a control signal to 
change the rotation direction of the rollers and start to 
scan the second portion of the original. At the same time, 
the driving device moves the image reading device to next 
displacement position. Then, the image reading device 
Will start to read the next portion of the original. 

307: When the edge of the original is driven progressively to 
the paper output opening, the paper edge sensor detects 
the edge of the original, so it sends a vertical control sig 
nal to the control module. Go to step 305. 

308: Since the number of displacement times I is equal to the 
horiZontal displacement positions N, so the control mod 
ule generates a control signal to stop the rotation of the 
rollers and then return to the initial displacement position 
for next scanning job. 
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4 
To sum up, the present invention provides a Wide image 

scanner With a structure Which can automatically determine 
the number of times for horiZontal displacement, thereby to 
scan the entire image of the original portion by portion. The 
Wide image scanner of the present invention is operated 
completely automatically and Without human operations. 
Moreover, the present invention uses a regular siZed image 
reading device so the manufacturing cost for the scanner can 
be reduced. 
A preferred embodiment has been described in detail 

hereinablove. It is to be understand that he scope of the 
invention also comprehends embodiments different from the 
one described, yet Within the scope of the claims. For 
example, the transparent sheet support plate could be made 
of other comparable materials. Also, the housing could be of 
shapes other than cylindrical, such as rectangular, as long as 
it provides openings for the input and output of the original. 
And the number of paper Width sensors is not limited to 
three as described in FIG. 1. It should be understood that 
various alternatives to the structures described herein may be 
employed in practicing the present invention. It is intended 
that the folloWing claims de?ne the invention and that the 
structure Within the scope of these claims and their equiva 
lents be covered thereby. 
What is claimed is: 
1. A Wide image scanner, comprising: 
a housing having a paper feeding opening and a paper 

output opening; 
a ?rst set of rollers disposed close to said paper feeding 

opening and cooperating to form a nip for an original to 
pass therebetWeen; 

a second set of rollers disposed close to said paper output 
opening and cooperating to form a nip for said original 
to pass therebetWeen; 

an image reading device for reading the image of said 
original; 

driving means for driving said image reading in a horiZon 
tal direction, comprising: 
a sliding shaft, Wherein said image reading device is 
mounted on said sliding shaft; 

a conveying element, Wherein said image reading 
device is controllable by said conveying element to 
move reciprocally on said sliding shaft; and 

a motor; 

a paper edge sensor disposed at one side of said housing 
for detecting the end edge of said original and generat 
ing a vertical control signal in response to the presence 
of the end edge of said original; 

a plurality of paper Width sensors ?xed at the inner top of 
said housing and each located corresponding to a plu 
rality of predetermined displacement positions for 
detecting [the] a Width of said original and generating a 
horiZontal control signal in response to the presence of 
the side edge of said original; and 

control means for controlling the rotation directions of 
said ?rst set of rollers and said second set of rollers in 
response to said vertical control signal, and for control 
ling said driving means and driving said motor to move 
said image reading device to one of said predetermined 
displacement positions in response to said horiZontal 
control signal. 

2. The Wide image scanner as claimed in claim 1, further 
comprising: 

transparent paper support means disposed above said 
image reading device for supporting said original. 

3. The Wide image scanner as claimed in claim 1, Wherein 
said image reading device is a contact type image sensor. 
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4. The Wide image scanner as claimed in claim 1, wherein 
said image reading device is a charge coupled device. 

[5. The Wide image scanner as claimed in claim 1, 
Wherein said driving means comprising: 

a motor; and 

a conveying element for reciprocally driving said image 
reading device in horizontal direction] 

6. The Wide image scanner as claimed in claim 1, Wherein 
said control means is a control circuit. 

7. The Wide image scanner as claimed in claim 1, Wherein 
each of said predetermined displacement positions deter 
mines a horizontal position for merging images of said origi 
nal. 

8. An apparatus, comprising: 
a first set of rollers and a second set of rollers; 
an image reading device con?gured to read one or more 

images of‘a document, wherein said?rst and second set 
of‘rollers are configured to move said documentproxi 
mate to said image reading device; 

a driving device configured to drive said image reading 
device in a first direction; 

an edge sensor configured to generate a second direction 
control signal, wherein the second direction is gener 
ally transverse to the first direction; 

a plurality of width sensors corresponding to a plurality of 
predetermined displacement positions, wherein one or 
more of said width sensors is configured to detect a 
width of‘said document and generate a?rst direction 
control signal; and 

a control module configured to control rotation directions 

of‘said?rst set of‘rollers and said second set of‘rollers 
in response to said second direction control signal, and 
wherein the control module is configured to control said 
driving device to move said image reading device to 
one of said predetermined displacement positions in 
response to said first direction control signal. 

9. A method, comprising: 
moving a document in a?rst direction proximate to an 

image reading device using a?rst and a second set of 
rollers; 

driving said image reading device in a second direction 
using a driving device, wherein the second direction is 
generally transverse to the first direction; 

sensing an edge of said document; 
generating a first direction control signal in response to 

the sensed edge of said document; 
detecting a width of said document; 
generating a second direction control signal in response 

to the detected width of said document; 
moving the document in response to said first direction 

control signal; and 
moving said image reading device in response to said sec 
ond direction control signal. 

10. The apparatus of‘claim 8 wherein the driving device 
includes a conveying element operably coupled to a sliding 
shaft and a motor, wherein said image reading device is 
mounted on said sliding shaft and controllable by said con 
veying element. 

1]. The apparatus of‘claim 8, further comprising a trans 
parent support plate positioned proximate to the image read 
ing device, wherein said transparent support plate supports 
the document. 
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12. The apparatus of‘claim 8 wherein the image reading 

device includes at least one of‘a contact image sensor (CIS) 
and a charge coupled device (CCD). 

13. The apparatus of‘claim 8, further comprising a hous 
ing at least partially surrounding the?rst and second set of 
rollers, wherein the housing includes an input opening and 
an output opening. 

14. The apparatus of claim 8 wherein each of the predeter 
mined displacement positions determines a position in the 
first direction for merging the one or more read images of 
said document. 

15. The method of claim 9 wherein driving said image 
reading device includes mounting said image reading device 
on a sliding shaft and controlling motion of‘the image read 
ing device along the shaft with a conveying element. 

16. The method of‘claim 9 wherein detecting the width of 
the document includes detecting the width using a plurality 
of sensors positioned at predetermined displacement posi 
tions. 

1 7. The method of‘claim 9 wherein moving the document 
includes controlling rotation directions of said first set of 
rollers and said second set of rollers in response to said 
second direction control signal. 

18. The method of claim 9 wherein moving said image 
reading device includes moving said image reading device to 
one or more predetermined displacement positions in 
response to said first direction control signal. 

19. The method of‘claim 9, further comprising receiving 
the document through an input opening in a housing at least 
partially surrounding the first and second sets of rollers, and 
outputting the document through an output opening in the 
housing. 

20. The method of‘claim 9, further comprising: 
reading a?rst image and a second imagef‘rom the docu 

ment with the image reading device; and 
merging the?rst and second images. 
2]. An apparatus, comprising: 
a first set of rollers and a second set of rollers configured 

to move a document proximate to an image reading 

device; 
meansf‘or detecting a width of‘said document, wherein the 

means for detecting the width correspond to a plurality 
of predetermined displacement positions; 

means for moving the image reading device in a?rst 
direction in response to the detected width; 

meansf‘or sensing an edge portion of‘said document; and 
meansf‘or controlling the?rst and second rollers to move 

the document in a second direction in response to the 
sensed edge portion, wherein the second direction is 
generally transverse to the first direction. 

22. The apparatus of claim 2] wherein the detecting 
means includes a plurality of sensors located at correspond 
ing predetermined displacement positions, and wherein the 
plurality of sensors are configured to detect a side edge por 
tion of the document. 

23. The apparatus of‘claim 2] wherein the moving means 
includes a driving device having a conveying element oper 
ably coupled to a sliding shaft and a motor, and wherein said 
image reading device is mounted on said sliding shaft and 
controllable by said conveying element. 

24. The apparatus of‘claim 2] wherein the sensing means 
includes an edge sensor positioned proximate to the first set 
of rollers. 


