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(57) ABSTRACT 

An optical Scanner of variable Scanning Speeds is provided. 
The Scanner includes a Scanning module, a power transmis 
Sion device, a gear module and a driving device. The 
Scanning module is connected to the power transmission 
device. The gear module includes at least a first gear and a 
Second gear, and the gear module Switches between a first 
position and a Second position. The driving device drives the 
gear module upward or downward. The driving device 
forces the Scanning module and a Scanned object to move 
relatively at a first Speed through the first gear and the power 
transmission device when the gear module is at the first 
position, and the driving device forces the Scanning module 
and the Scanned object to move relatively at a Second Speed 
through the Second gear and the power transmission device 
when the gear module is at the Second position. 
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Fig. 1 (Prior Art) 
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Fig. 2 
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SCANNER OF WARIABLE SCANNING SPEEDS 

FIELD OF THE INVENTION 

0001. The present invention relates to a scanner, and 
more particularly, to an optical Scanner of variable Scanning 
Speeds. 

BACKGROUND OF THE INVENTION 

0002 Ascanner is a popular computer peripheral device. 
The Scanner can transfer photographs, texts and pictures on 
a Scanned object to image files. There are two different kinds 
of resolutions for a Scanner: the horizontal resolution and the 
vertical resolution. The horizontal resolution, which is also 
called the optical resolution, represents the dot number 
being captured by a Scanning module of the Scanner on a 
Scanned object per inch. The vertical resolution, which is 
also called the mechanical resolution, is determined by the 
relative movement Speed between the Scanning module and 
the Scanned object. A conventional Scanner uses a stepping 
motor to drive the Scanning module to move relatively to the 
Scanned object or to drive the Scanned object to move 
relatively to the Scanning module, So the Vertical resolution 
is determined by the rotation Speed of the Stepping motor. AS 
a result, the rotation Speed of the Stepping motor determines 
the Vertical resolution. However, a large variation of the 
rotation Speed may deteriorate the Stability of the Stepping 
motor and thus degrade the Scanning quality. Therefore the 
rotation Speed of the Stepping motor can only be varied in a 
limited range and consequently the vertical resolution can 
only be varied within a limited range. A conventional flat 
bed optical Scanner is taken as an example and described in 
the following. 

0003) Please refer to FIG. 1, which is a schematic 
diagram of a conventional flatbed Scanner 10. The Scanner 
10 includes therein a stepping motor 12, an input gear 14, an 
output gear 16, a belt 18, a Scanning module 20 and an axle 
22. The scanning module 20 is connected and driven by the 
belt 18 to Slide along the axle 22 during the Scanning 
process. The flatbed Scanner 10 uses the Stepping motor 12 
to drive the output gear 16 via the input gear 14. The belt 18 
is driven by the output gear 16 and then forces the Scanning 
module 20 to move relatively to the scanned object along the 
axle 22. To increase the Vertical Scanning resolution, the 
rotation Speed of the Stepping motor 12 is decreased to slow 
down the relative movement between the Scanning module 
20 and the Scanned object. On the contrary, increasing the 
rotation Speed of the Stepping motor 12 will Speed up the 
relative movement between the scanning module 20 and the 
Scanned object, and thus decreases the vertical Scanning 
resolution. Because a large variation of the rotation Speed 
may deteriorate the Stability of the Stepping motor 12 and 
thus degrade the Scanning quality, the rotation Speed of the 
Stepping motor 12 can only be changed in a limited range. 
Therefore, the vertical resolution of the conventional Scan 
ner 10 is limited within a small range. 

SUMMARY OF THE INVENTION 

0004. Therefore, the present invention provides an opti 
cal Scanner of variable Scanning Speeds. The Scanner 
includes a Scanning module, a power transmission device, a 
gear module and a driving device. The Scanning module is 
connected to the power transmission device. The gear mod 
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ule includes at least a first gear and a Second gear, and the 
gear module is capable of Switching between a first position 
and a Second position. The driving device drives the gear 
module. The driving device allows the Scanning module and 
the Scanned object to move relatively at a first Speed through 
the first gear when the gear module Switches to the first 
position. The driving device allows the Scanning module and 
the Scanned object to move relatively at a Second Speed by 
the Second gear when the gear module Switches to the 
Second position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a schematic diagram of a conventional 
Scanner, 

0006 FIG. 2 is a schematic diagram of a scanner of 
variable Scanning Speeds according to the present invention; 
0007 FIG. 3 is a top view of the gear module shown in 
FIG. 2; 
0008 FIG. 4 is a front view of the gear driving case 
shown in FIG. 2 when the gear driving case is taking a first 
position; 

0009 FIG. 5 is a front view of the gear driving case when 
it takes a position between the first and Second positions, and 
0010 FIG. 6 is a front view of the gear driving case 
shown in FIG. 2 when the gear driving case is taking a 
Second position. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0011 Please refer to FIG. 2, which is a schematic dia 
gram of a Scanner 30 of variable Scanning Speeds according 
to the present invention. In addition to a Scanning module 
(not shown), the Scanner 30 includes a base 48, a stepping 
motor 32, a gear module 36 and a belt 46. The base 48 is 
used to Supportunits Such as the Stepping motor 32, the gear 
module 36 and the belt 46. The stepping motor 32 provides 
power to drive the input gear 34 and thus drive the Scanning 
module (not shown) to move relatively to the Scanned object 
along an axle. The gear module 36 is Supported by the base 
48 and includes a gear driving case 38, a first gear 40, a 
Second gear 42, an input gear 34 and an output gear 44. FIG. 
2 shows a State in which the input gear 34 engages with both 
the first gear 40 and the Second gear 42, and the output gear 
44 engages with the first gear 40 to obtain power to drive the 
belt 46. 

0012 Please refer to FIG. 3, which is a top view of the 
gear module 36 and depicts the relative positions between 
the input gear 34, the first gear 40, the Second gear 42 and 
the output gear 44. 
0013 Please refer to FIG. 4, in which the gear driving 
case 38 moves upwards to a first position. And FIG. 6 shows 
a State in which the gear driving case 38 moves downwards 
to a Second position. The gear driving case 38 houses therein 
the first gear 40 and the Second gear 42. AS the gear driving 
case 38 moves upwards to a first position or moves down 
wards to a Second position, the first gear 40 and the Second 
gear 42 move upwards or downwards along a first axle 50 
and a Second axle 52 respectively. AS the gear driving case 
38 is at the first position, the first gear 40 engages with the 
output gear 44 and the Second gear 42 does not engage with 
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the output gear 44. The Stepping motor 32, as a result, drives 
the Scanning module (not shown) to move along an axle (not 
shown) at a first speed relatively to the Scanned object via 
the input gear 34, the first gear 40, the output gear 44 and the 
belt 46. 

0014) Please refer to FIG. 5. FIG. 5 shows the gear 
driving case 38 moving between the first and Second posi 
tions while neither position is reached yet. During the 
transition period when the gear driving case 38 Switches 
from the first position to the Second position but hasn’t yet 
reached it, the output gear 44 engages with both the first gear 
40 and the Second gear 42 Such that a Smooth transition 
could be achieved and unnecessary bumps could be avoided. 
Similarly, a Smooth transition is achieved when the gear 
driving case 38 switches from the second position to the first 
position, any unnecessary bumps could be avoided. 
0015. Please refer to FIG. 6, in which the second gear 42 
engages with the output gear 44 and the first gear 40 does 
not. The Stepping motor 32, as a result, drives the Scanning 
module (not shown) to slide along the axle (not shown) at a 
Second Speed via the input gear 34, the Second gear 42, the 
output gear 44 and the belt 46. 
0016 Comparing to the conventional optical scanner 10, 
the Scanner 30 of the present invention uses a gear module 
36 comprising a gear driving case 38, a first gear 40 and a 
Second gear 42 to change the Scanning Speed of the Scanning 
module and thus change the vertical resolution of the 
Scanner. According the present invention, the Scanning Speed 
of the Scanner does not have to be limited to a Small range, 
the Scanner can provide a wide variety of Vertical resolu 
tions. The scanner 30 of the present invention provides at 
least two vertical resolutions without changing the original 
rotation Speed of the Stepping motor 32. In another embodi 
ment, the gear module 36 comprises three or more Sets of 
gears to provide more vertical resolutions. 
0017 Although a flatbed scanner is taken as an example 
in the above embodiment, the present invention can also be 
applied to other kinds of image reading apparatus, Such as a 
feed sheet Scanner. The main difference between them may 
lie in that, in the flat bed Scanner, the Scanned object is 
Stationary while the Scanning module moves relatively to the 
Scanned object. And in the feed sheet Scanner, the Scanning 
module is Stationary while the Scanned object moves rela 
tively to the Scanning module. These variations should also 
be included in the Scope of the present invention. 
0.018 Furthermore, the scanning module of the present 
invention can be a well-known charge coupled device 
(CCD) Scanning module, a contact image Sensor (CIS) 
Scanning module or other Scanning modules employing 
other image Sensors. 
0019. The present invention may be in conjunction with 
the prior art using a stepping motor capable of changing its 
rotation Speed. By doing So, more varieties of Scanning 
Speeds are possible and the Scanner can provide various 
Vertical resolutions in a wide range. 
0020. The above detailed description of the preferred 
embodiments is intended to describe features and Spirits of 
the present invention. However, the disclosed preferred 
embodiments are not to limit the scope of the invention. On 
the contrary, the above description and various changes and 
equivalent arrangements are intended to be protected by the 
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following claims. Therefore, the claims of the invention 
shall be interpreted in a broadest way on the basis of the 
above description and shall cover all possible equivalent 
changes and arrangements. 
What is claimed is: 

1. An image reading apparatus for reading an image of a 
Scanned object, comprising: 

a Scanning module, 
a first gear; 
a Second gear; and 
a driving device capable of Selectively connecting to the 

first gear to make relative movement between the 
Scanning module and the Scanned object at a first Speed, 
or connecting to the Second gear to make relative 
movement between the Scanning module and the 
Scanned object at a Second Speed. 

2. The image reading apparatus of claim 1, wherein the 
image reading apparatus further comprises a power trans 
mission device to drive Said first and Second gears to make 
the relative movement between the Scanning module and the 
Scanned object. 

3. The image reading apparatus of claim 1, further com 
prising a gear module, the gear module is capable of moving 
between a first position and a Second position, the driving 
device is connected to the first gear when the gear module 
moves to the first position and the driving device is con 
nected to the Second gear when the gear module moves to 
the Second position. 

4. The image reading apparatus of claim 2, wherein the 
power transmission device includes an output gear and a 
belt. 

5. The image reading apparatus of claim 1, wherein the 
driving device comprises a stepping motor. 

6. The image reading apparatus of claim 5, wherein the 
rotation Speed of the Stepping motor is variable. 

7. The image reading apparatus of claim 1, wherein the 
Scanning module is a CCD(charge coupled device) scanning 
module. 

8. The image reading apparatus of claim 1, wherein the 
Scanning module is a CIS(contact image Sensor) scanning 
module. 

9. An image reading apparatus for reading an image of a 
Scanned object, comprising: 

a Scanning module, 
a power transmission device, the Scanning module being 

connected to the power transmission device; 
a gear module including a first gear and a Second gear, the 

gear module is capable of Switching between a first 
position and a Second position, the first gear couples to 
the power transmission device when the gear module 
Switches to the first position, and the Second gear 
couples to the power transmission device when the gear 
module Switches to the Second position; and 

a driving device connected to both the first gear and the 
Second gear; 

wherein, 
when the gear module is at the first position, the driving 

device uses the first gear to force the Scanning module 
and the Scanned object to move relatively at a first 
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Speed; and when the gear module is at the Second 
position, the driving device uses the Second gear to 
force the Scanning module and the Scanned object to 
move relatively at a Second Speed. 

10. The image reading apparatus of claim 9, wherein the 
gear module further comprises an input gear engaging with 
both the first gear and the Second gear, the driving device 
directly drives the input gear. 

11. The image reading apparatus of claim 10, wherein the 
gear module further comprises an output gear directly driv 
ing the power transmission device, the first gear engages 
with the output gear when the gear module moves to the first 
position; the Second gear engages with the output gear when 
the gear module moves to the Second position. 

12. The image reading apparatus of claim 9, wherein the 
power transmission device is a belt. 
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13. The image reading apparatus of claim 9, wherein the 
gear module comprises a gear driving case accommodating 
the first gear and the Second gear. 

14. The image reading apparatus of claim 9, wherein the 
driving device is a stepping motor. 

15. The image reading apparatus of claim 14, wherein the 
rotation Speed of the Stepping motor is variable. 

16. The image reading apparatus of claim 9, wherein the 
Scanning module is a CCD(charge coupled device) scanning 
module. 

17. The image reading apparatus of claim 9, wherein the 
Scanning module is a CIS(contact image Sensor) scanning 
module. 


