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(57) ABSTRACT 

In accordance with an embodiment, a paper conveyance 
apparatus comprises a paper feed section, a first roller, a 
second roller and a motor. Paper is placed in the paper feed 
section. The first roller is arranged at the upstream side of a 
reading position where the paper is read. The first roller 
conveys the paper at a first speed. The second roller is 
arranged between the first roller and the paper feed section. 
The second roller conveys the paper at a speed faster than 
the first speed. The motor drives the first roller and the 
second roller. 

15 Claims, 5 Drawing Sheets 
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1. 

PAPER CONVEYANCE APPARATUS AND 
IMAGE FORMING APPARATUS 

FIELD 

Embodiments described herein relate generally to a paper 
conveyance apparatus and an image forming apparatus. 

BACKGROUND 

There is a paper conveyance apparatus which conveys a 
sheet-like image receiving medium (hereinafter collectively 
referred to as "paper') to a reading position of a scanner 
section of an image forming apparatus. The paper convey 
ance apparatus comprises a register roller aligning the front 
end of paper and a paper feed roller feeding a paper to the 
register roller. The paper feed roller abuts the front end of 
paper against the register roller in the stopped State. The 
register roller bends the part of paper other than the front end 
of paper to align the front end of paper. However, in a case 
in which a plurality of driving Sources or electromagnetic 
clutches for separating the driving of the register roller and 
the driving of the paper feed roller are arranged, there is a 
possibility that the apparatus gets large. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram schematically illustrating an example 
of the whole constitution of an image forming apparatus 
according to an embodiment; 

FIG. 2 is a cross-sectional view schematically illustrating 
an example of the constitution of a paper conveyance 
apparatus according to the embodiment; 

FIG. 3 is a perspective view schematically illustrating an 
example of the constitutions of a paper feed roller, a first 
conveyance roller, a second conveyance roller and a motor 
of the paper conveyance apparatus according to the embodi 
ment; and 

FIG. 4 is a block diagram illustrating an example of the 
functional components of the image forming apparatus 
according to the embodiment. 

FIG. 5 is a cross-sectional view schematically illustrating 
an example of the constitution of a paper conveyance 
apparatus according to the modification of the embodiment 

DETAILED DESCRIPTION 

In accordance with an embodiment, a paper conveyance 
apparatus comprises a paper feed section, a first roller, a 
second roller and a motor. Paper is placed in the paper feed 
section. The first roller is arranged at the upstream side of a 
reading position where the paper is read. The first roller 
conveys the paper at a first speed. The second roller is 
arranged between the first roller and the paper feed section. 
The second roller conveys the paper at a speed faster than 
the first speed. The motor drives the first roller and the 
second roller. 

Hereinafter, an image forming apparatus 100 according to 
an embodiment is described with reference to the accom 
panying drawings. Further, same components are applied 
with the same reference numerals in the drawings, and 
therefore the detailed description is not provided. 

FIG. 1 is a diagram schematically illustrating an example 
of the whole constitution of the image forming apparatus 
100 according to the embodiment. 
As shown in FIG. 1, the image forming apparatus 100 

comprises a control panel 1, a scanner section 2, a printer 
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2 
section 3, a sheet housing section 4 and a conveyance 
section 5. The image forming apparatus 100 is provided with 
a paper conveyance apparatus 10 arranged above the scanner 
section 2. 
The image forming apparatus 100 forms an image on the 

front side of a sheet S with the developing agent Such as 
toner. The sheet S is a sheet-like paper Such as a paper or a 
label paper. As long as the image forming apparatus 100 can 
form an image on the front side of the sheet S, the form of 
the sheet S is not limited. 
The control panel 1 is provided with a display section 11 

and an operation section 12. The display section 11 is a 
display device Such as a liquid crystal display, an organic EL 
(Electro Luminescence) display and the like. The display 
section 11 displays various kinds of information relating to 
the image forming apparatus 100. The operation section 12 
has a plurality of buttons and the like. The operation section 
12 receives operations of a user on the plurality of buttons. 
The control panel 1 outputs a signal according to the 
operation of the user on the operation section 12 to a 
later-described control section 201 as shown in FIG. 4 
Further, the display section 11 and the operation section 12 
may be a touch panel that is formed integrally. 
The Scanner section 2 reads image information of a 

reading object as the brightness and darkness of light. The 
scanner section 2 generates image data based on the read 
image information, and stores the image data in a later 
described storage section 202 shown in FIG. 4. The image 
data generated by the Scanner section 2 may be, for example, 
sent to other information processing device through the 
network. The image data generated by the Scanner section 2 
may be, for example, output to the printer section 3. 
The printer section 3 forms an image on the front side of 

the sheet S based on the image data generated by the Scanner 
section 2 or the image data received from other information 
processing device via the network. For example, the printer 
section 3 forms an image with toner (hereinafter referred to 
as a toner image). The printer section 3 transfers the toner 
image to the front side of the sheet S. The printer section 3 
applies heat and pressure to the toner image on the front side 
of the sheet S to fix the toner image on the sheet S. 
The sheet housing section 4 supplies the sheet S one by 

one to the printer section 3 at timings when the printer 
section 3 forms the toner image. The sheet housing section 
4 comprises a plurality of paper feed cassettes 20A, 20Band 
20C. The paper feed cassettes 20A, 20B and 20G respec 
tively store the sheet S of a preset size and category. The 
paper feed cassettes 20A, 20B and 20O are provided with 
pickup rollers 21A, 21B and 21C respectively. Each of the 
pickup rollers 21A, 21B and 21C picks up the sheet S one 
by one from the paper feed cassettes 20A, 20B and 20G. 
respectively. The pickup rollers 21A, 21B and 21C supply 
the picked up sheet S to the conveyance section 5. 
The conveyance section 5 conveys the sheet S in the 

printer section 3 and the sheet housing section 4. The 
conveyance section 5 is provided with a conveyance roller 
and a register roller 24. The conveyance section 5 conveys 
the sheet S supplied from the pickup rollers 21A, 21B and 
21C to the register roller 24. The register roller 24 conveys 
the sheet S in response to timings when a later-described 
transfer section 28 of the printer section 3 transfers the toner 
image to the front side of the sheet S. The conveyance roller 
23 abuts the front end in the conveyance direction of the 
sheet S against a nip N of the register roller 24. The 
conveyance roller 23 bends the sheet S to align the position 
of the front end of the sheet S in the conveyance direction. 
The register roller 24 conveys the sheet S to the transfer 
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section 28 after the front end of the sheet S sent from the 
conveyance roller 23 is aligned in the nip N. 

Hereinafter, the detailed description of the scanner section 
2 is described with reference to FIG. 2. Hereinafter, in order 
to distinguish a sheet Q serving as a reading object from the 
sheet S on which image data is printed, the sheet Q serving 
as a reading object is referred to as an original Q. The 
original Q is a sheet-like paper. 
The scanner section 2 comprises a reading section 13 

which reads the original Q conveyed by the paper convey 
ance apparatus 10 through a scanning optical system. The 
reading section 13 comprises an original table 14, a first 
carriage 15, a second carriage 16 and an image capturing 
section 17. A direction in which the first carriage 15 moves 
is a vertical scanning direction y. In the original table 14, a 
direction orthogonal to the vertical scanning direction y is a 
horizontal scanning direction X. A direction which is 
orthogonal to both the horizontal direction X and the vertical 
scanning direction y is a height direction Z. 
The original table 14 is provided with a through-read 

glass 14a and an original table glass 14b. The light irradiated 
to the original Q conveyed by the paper conveyance appa 
ratus 10 and the reflected light from the original Q can pass 
through the through-read glass 14a. The light irradiated to 
the original Q placed on the Surface of the original table 
glass 14b and the reflected light from the original Q can pass 
through original table glass 14b. 

The first carriage 15 is provided with a light source 15a 
and a first mirror 15b. The first carriage 15 doesn't move at 
the time of reading the image information from the original 
Q conveyed by the paper conveyance apparatus 10. The first 
carriage 15 moves in the vertical scanning direction y at the 
time of reading the image information from the original Q on 
the original table glass 14b. The light source 15a emits light. 
The light emitted from the light source 15a transmits the 
through-read glass 14a or the original table glass 14b to be 
irradiated to the original Q. The reflected light (which is 
reflected by the original Q) of the light irradiated to the 
original Q transmits the through-read glass 14a or the 
original table glass 14b to enter the first mirror 15b. The first 
mirror 15b reflects the reflected light from the original Q to 
the second mirror 16a of the second carriage 16. 

The second carriage 16 is provided with a second mirror 
16a and a third mirror 16b. The second carriage 16 moves 
in a same direction as the first carriage 15 along with the 
movement of the first carriage 15. The second mirror 16a 
reflects the light from the first mirror 15b to the third mirror 
16b. The third mirror 16b reflects the light from the second 
mirror 16a to a condensing lens 17a of the image capturing 
section 17. 
The image capturing section 17 comprises the condensing 

lens 17a and a CCD sensor 17b. The condensing lens 17a 
converge the light from the third mirror 16b. The condensing 
lens 17a images the converged light on an imaging Surface 
(reading surface) of the CCD sensor 17b. The CCD sensor 
17b converts the light imaged by the condensing lens 17a 
into charge. The CCD sensor 17b converts the image imaged 
by the condensing lens 17a into an electric signal. The CCD 
sensor 17b generates image databased on the electric signal 
generated through the photoelectric conversion. The CCD 
sensor 17b outputs the generated image data to a later 
described scanner section 221 shown in FIG. 4. 
A reading position T where the image information of the 

original Q conveyed by the paper conveyance apparatus 10 
is read is a fixed position on the through-read glass 14a. The 
reading position T is a position of one line extending in the 
horizontal scanning direction X. When the original Q is 
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conveyed to the reading position T by the paper conveyance 
apparatus 10, the images at the reading position T of the 
original Q are sequentially imaged on the imaged Surface of 
the CCD sensor 17b. The CCD sensor 17b stores a signal 
corresponding to an imaged image at the reading position T 
as a signal of one line in the horizontal scanning direction X. 
The CCD sensor 17b generates an entire image data of the 
original Q based on signals of a plurality of lines. 
The reading position when the image information of the 

original Q on the original table glass 14b moves in the 
vertical scanning direction y along with the movement of the 
first carriage 15. As a result, the images at the reading 
position of the original Q are sequentially imaged on the 
imaged surface of the CCD sensor 17b. The CCD sensor 17b 
stores a signal corresponding to an imaged image at the 
reading position as a signal of one line in the horizontal 
scanning direction X. The CCD sensor 17b generates an 
entire image data of the original Q based on signals of a 
plurality of lines. 

Hereinafter, the detailed description of the printer section 
3 is described with reference to FIG. 1. 
The printer section 3 comprises a plurality of image 

forming sections 25Y, 25M, 25C, 25K and 25D, an exposure 
section 26, an intermediate transfer belt 27, the transfer 
section 28 and a fixing section 29. 

Each of the plurality of image forming sections 25Y. 25M, 
25C, 25K and 25D forms a toner image to be transferred to 
the sheet S. Each of the plurality of image forming sections 
25Y, 25M, 25C, 25K and 25D includes a photoconductive 
drum (image carrier) 25a. Each of the plurality of image 
forming sections 25Y, 25M, 25C, 25K and 25D is provided 
with a developing device 25b which supplies toner selec 
tively on the surface of each photoconductive drum 25a. The 
developing device 25b houses non-decolorable yellow, 
magenta, cyan and black toner and decolorable toner. The 
decolorable toner is decolored at a temperature higher than 
a given decoloring temperature. 
The exposure section 26 is arranged opposite to the 

photoconductive drum 25a of each of the image forming 
sections 25Y, 25M, 25C, 25K and 25D. The exposure 
section 26 irradiates the surface of the photoconductive 
drum 25a of each of the image forming sections 25Y. 25M, 
25C, 25K and 25D with laser light based on the image data. 
In this way, the exposure section 26 forms an electrostatic 
latent image on the surface of the photoconductive drum 25a 
of each of the image forming sections 25Y, 25M, 25C, 25K 
and 25D. Each developing device 25b develops the electro 
static latent image by Supplying toner to the electrostatic 
latent image on the Surface of each photoconductive drum 
25a. Each developing device 25b enables the charged toner 
to adhere to the electrostatic latent image on the Surface of 
each photoconductive drum 25a to form a toner image. The 
developing device 25b of the image forming section 25Y 
develops the electrostatic latent image on the surface of the 
photoconductive drum 25a with yellow toner. The develop 
ing device 25b of the image forming section 25M develops 
the electrostatic latent image on the Surface of the photo 
conductive drum 25a with magenta toner. The developing 
device 25b of the image forming section 25C develops the 
electrostatic latent image on the Surface of the photocon 
ductive drum 25a with cyan toner. The developing device 
25b of the image forming section 25K develops the elec 
trostatic latent image on the Surface of the photoconductive 
drum 25a with black toner. The developing device 25b of the 
image forming section 25D develops the electrostatic latent 
image on the surface of the photoconductive drum 25a with 
the decolorable toner. 
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Each of the image forming sections 25Y, 25M, 25C, 25K 
and 25D transfers (primarily transfer) the charged toner 
image on the Surface of each photoconductive drum 25a to 
the surface of the intermediate transfer belt 27. Each of the 
image forming sections 25Y, 25M, 25C, 25K and 25D 
applies a transfer bias Voltage to the toner image on each 
photoconductive drum 25a at each primary transfer position. 
Each of the image forming sections 25Y, 25M, 25C and 25K 
overlaps the toner image of each color on the Surface of each 
photoconductive drum 25a to transfer the overlapped toner 
image to the surface of the intermediate transfer belt 27. In 
this way, a color toner image is formed. The image forming 
section 25D transfers the decolorable toner image to the 
intermediate transfer belt 27. 
The transfer section 28 is provided with a supporting 

roller 28a and a secondary transfer roller 28b which nip the 
intermediate transfer belt 27 and the sheet S from two sides 
in the thickness direction. A position where the Supporting 
roller 28a faces the secondary transfer roller 28b is a 
secondary transfer position. The transfer section 28 applies 
a transfer bias Voltage corresponding to the transfer current 
at the secondary transfer position to transfer the charged 
toner image on the surface of the intermediate transfer belt 
27 to the Surface of the sheet S. 
The fixing section 29 is provided with a pressure roller 

29c and a heat roller 29b in which a heating section 29a is 
arranged. The pressure roller 29c is contacted with the heat 
roller 29b that is heated by the heating section 29a in a 
pressed state. The pressure roller 29c and the heat roller 29b 
convey the sheet S in a state of nipping the sheet S from the 
two sides in the thickness direction of the sheet S. The 
pressure roller 29c and the heat roller 29b fix the toner image 
on the surface of the sheet S on the sheet S through the heat 
and pressure applied to the sheet S. 
The printer section 3 comprises a reversal unit 30. The 

reversal unit 30 reverses the sheet S discharged from the 
fixing section 29 through switchback. The reversal unit 30 
conveys the reversed sheet S to the register roller 24 again. 
The reversal unit 30 reverses the sheet S to form an image 
on the back side of the sheet S subjected to the fixing 
processing. 

The paper conveyance apparatus 10 is carried at the upper 
portion of the image forming apparatus 100. The paper 
conveyance apparatus 10 is arranged above the scanner 
section 2. The paper conveyance apparatus 10 Supplies the 
original Q to the scanner section 2. 

Hereinafter, the constitution of the paper conveyance 
apparatus 10 is described. 

FIG. 2 is a cross-sectional view schematically illustrating 
an example of the constitution of the paper conveyance 
apparatus 10 according to the embodiment. FIG. 3 is a 
perspective view schematically illustrating an example of 
the constitutions of a paper feed roller 65, a first conveyance 
roller 67, a second conveyance roller 69 and a motor 73 of 
the paper conveyance apparatus 10 according to the embodi 
ment. 

As shown in FIG. 2, the paper conveyance apparatus 10 
comprises a paper feed tray 51, a paper discharge tray 52, a 
paper feed path 53, a conveyance path 54, a paper discharge 
path 55 and a reversal path 56. The paper feed tray 51 is a 
paper feed section on which the original Q is placed. The 
paper feed path 53 is connected with the paper feed tray 51 
and the reversal path 56. The paper feed path 53 guides the 
original Q from the paper feed tray 51 to the conveyance 
path 54. The conveyance path 54 is connected with the paper 
discharge path 55 and the reversal path 56 through the 
reading position T of the original Q. The conveyance path 54 
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6 
guides the original Q from the paper feed path 53 to the 
reading position T. The conveyance path 54 guides the 
original Q passing through the reading position T to the 
paper discharge path 55 and the reversal path 56. The paper 
discharge path 55 is connected with the paper discharge tray 
52. The paper discharge path 55 guides the original Q from 
the conveyance path 54 to the paper discharge tray 52. The 
reversal path 56 is connected with a downstream end in the 
paper feed direction of the paper feed path 53. The reversal 
path 56 turns the original Q from the conveyance path 54 
upside down to guide the original Q to the downstream end 
in the paper feed direction of the paper feed path 53. 
The paper conveyance apparatus 10 comprises a paper 

sensor 61, a pickup roller 63, the paper feed roller 65, the 
first conveyance roller 67, the second conveyance roller 69 
and a paper discharge roller 71. As shown in FIG. 3, the 
paper conveyance apparatus 10 comprises the motor 73 and 
a transmission section 75. The first conveyance roller 67 is 
a first roller which is arranged at the upstream side of the 
reading position T to convey an original at a first speed. The 
paper feed roller 65 is a second roller which is arranged 
between the first roller, and the paper feed section to convey 
the original at a speed faster than the first speed. 
The paper sensor 61 detects whether or not there is an 

original Q which is stacked in the paper feed tray 51. 
The pickup roller 63 is connected with the motor 73 

through the transmission section 75. The pickup roller 63 is 
driven to rotate through a rotation driving force of the motor 
73 transmitted by the transmission section 75. The pickup 
roller 63 is moved up and down to switch the contact or 
non-contact with the original Q in the paper feed tray 51. 
The pickup roller 63 rotates in a state of being contacted 
with the original Q in the paper feed tray 51 to pick up the 
original Q in the paper feed tray to the paper feed path 53. 
The pickup roller 63 contacts with a first side of the original 
Q. The first side of the original Q is one side on which the 
image information is read by the scanner section 2. 
The paper feed roller 65 is arranged on the paper feed path 

53. The paper feed roller 65 is connected with the motor 73 
through the transmission section 75. A paper feed driven 
roller 66 is pressed against the peripheral surface of the 
paper feed roller 65. The paper feed roller 65 is driven to 
rotate through a rotation driving force of the motor 73 
transmitted by the transmission section 75. The paper feed 
driven roller 66 is rotation-driven through the rotation 
driving force transmitted from the peripheral surface of the 
paper feed roller 65. The paper feed roller 65 and the paper 
feed driven roller 66 feed the original Q from the pickup 
roller 63 to the conveyance path 54 in a state of nipping the 
original Q from the two sides in the thickness direction. The 
paper feed roller 65 contacts with the first side of the original 
Q. The first side of the original Q is one side on which the 
image information is read by the scanner section 2. 
The first conveyance roller 67 is arranged at the upstream 

side of the conveyance path 54. For example, the diameter 
of the first conveyance roller 67 is formed to be smaller than 
the diameter of the paper feed roller 65. The first conveyance 
roller 67 is connected with the motor 73 through the trans 
mission section 75. A first driven roller 68 is pressed against 
the peripheral surface of the first conveyance roller 67. The 
first conveyance roller 67 is driven to rotate through a 
rotation driving force of the motor 73 transmitted by the 
transmission section 75. The first driven roller 68 is rotation 
driven through the rotation driving force transmitted from 
the peripheral surface of the first conveyance roller 67. The 
first conveyance roller 67 and the first driven roller 68 
convey the original Q from the paper feed path 53 to the 
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conveyance path 54 in a state of nipping the original Q from 
the two sides in the thickness direction. The first conveyance 
roller 67 contacts with a second side of the original Q from 
the paper feed path 53. The second side of the original Q is 
the back side of the first side on which the image information 
is read by the scanner section 2. 
The second conveyance roller 69 is a fourth roller that is 

arranged between the first conveyance roller 67 and the 
reading position T. The second conveyance roller is arranged 
at the downstream side of the first conveyance roller 67 on 
the conveyance path 54. For example, the diameter of the 
second conveyance roller 69 is formed to be the same as that 
of the first conveyance roller 67. The second conveyance 
roller 69 is connected with the motor 73 through the trans 
mission section 75. A second driven roller 70 is pressed 
against the peripheral Surface of the second conveyance 
roller 69. The second conveyance roller 69 is driven to rotate 
through a rotation driving force of the motor 73 transmitted 
by the transmission section 75. The second driven roller 70 
is rotation-driven through the rotation driving force trans 
mitted from the peripheral surface of the second conveyance 
roller 69. The second conveyance roller 69 and the second 
driven roller 70 convey the original Q from the first con 
veyance roller 67 to the reading position T in a state of 
nipping the original Q from the two sides in the thickness 
direction. The second conveyance roller 69 contacts with the 
second side of the original Q from the paper feed path 53. 
The second side of the original Q is the back side of the first 
side on which the image information is read by the scanner 
section 2. 
The paper discharge roller 71 is a third roller that is 

arranged at the downstream side of the reading position T. 
The paper discharge roller 71 is arranged at the upstream 
side of the paper discharge path 55. For example, the 
diameter of the paper discharge roller 71 is formed to be 
smaller than the diameter of the paper feed roller 65. For 
example, the diameter of the paper discharge roller 71 is 
formed to be smaller than the diameter of the first convey 
ance roller 67. The paper discharge roller 71 is connected 
with the motor 73 through the transmission section 75. A 
paper discharge driven roller 72 is pressed against the 
peripheral surface of the paper discharge roller 71. The paper 
discharge roller 71 is driven to rotate through a rotation 
driving force of the motor 73 transmitted by the transmission 
section 75. The paper discharge driven roller 72 is rotation 
driven through the rotation driving force transmitted from 
the peripheral surface of the paper discharge roller 71. The 
paper discharge roller 71 and the paper discharge driven 
roller 72 convey the original Q from the conveyance path 54 
to the paper discharge tray 52 in a state of nipping the 
original Q from the two sides in the thickness direction. 
The motor 73 is connected with the pickup roller 63, the 

paper feed roller 65, the first conveyance roller 67, the 
second conveyance roller 69 and the paper discharge roller 
71 through the transmission section 75. 
The transmission section 75 transmits the rotation driving 

force of the motor 73 to each of the pickup roller 63, the 
paper feed roller 65, the first conveyance roller 67, the 
second conveyance roller 69 and the paper discharge roller 
71. 
The transmission section 75 is provided with a first 

transmission section 75a which connects a rotation axis of 
the motor 73 with a rotation axis of the paper feed roller 65. 
The first transmission section 75a is provided with five gears 
between a gear 73b meshing with a gear 73a fixed to a 
rotation axis of the motor 73 and a gear 65a at a first end of 
a rotation axis of the paper feed roller 65. The five gears are 
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8 
a gear 751, a gear 752, a gear 753, a gear 754 and a gear 755. 
The gear 751 is meshed with the gear 73b. The gear 73b 
meshing with the gear 73a fixed to the rotation axis of the 
motor 73 rotates in an opposite direction to the rotation 
direction of the gear 73a of the motor 73. The gear 751 
rotates in a same direction as the rotation direction of the 
gear 73a of the motor 73. The gear 751 is meshed with the 
gear 752. The gear 752 rotates in an opposite direction to the 
rotation direction of the gear 751. The gear 752 is meshed 
with the gear 753. The gear 753 rotates in an opposite 
direction to the rotation direction of the gear 752. The gear 
753 is coaxially and integrally connected with the gear 754. 
The gear 754 rotates in a same direction as the rotation 
direction of the gear 753. The gear 754 is meshed with the 
gear 755. The gear 755 rotates in an opposite direction to the 
rotation direction of the gear 754. The gear 755 is meshed 
with the gear 65a fixed at the first end of the rotation axis of 
the paper feed roller 65. The gear 65a rotates in an opposite 
direction to the rotation direction of the gear 755. The 
rotation driving force of the motor 73 is transmitted to the 
rotation axis of the paper feed roller 65 through the gears 
73a, 73b, 751, 752, 753, 754, 755 and 65a which are meshed 
with each other sequentially. 
The first transmission section 75a makes the rotation 

direction of the gear 65a around the rotation axis of the 
paper feed roller 65 same as the rotation direction of the gear 
73a around the rotation axis of the motor 73. If the gear 73a 
of the motor 73 rotates in a clockwise direction indicated by 
an arrow A1 shown in FIG. 3, the first transmission section 
75a enables the gear 65a of the paper feed roller 65 to rotate 
in a same arrow direction A3 as the direction of the first 
transmission section 75a. A transmission ratio K1 of the first 
transmission section 75a from the gear 73a of the motor 73 
to the rotation axis of the paper feed roller 65 is a unique 
value for the number of teeth of each gear of the first 
transmission section 75a. 
The transmission section 75 is provided with a second 

transmission section 75b which connects a rotation axis of 
the paper feed roller 65 with a rotation axis of the pickup 
roller 63. The second transmission section 75b is provided 
with three gears between a gear 65b at a second end of the 
rotation axis of the paper feed roller 65 and a gear 63a of the 
rotation axis of the pickup roller 63. The three gears are a 
gear 761, a gear 762, and a gear 763. The gear 761 is meshed 
with the gear 65b fixed at the second end of the rotation axis 
of the paper feed roller 65. The gear 65b fixed to the rotation 
axis of the paper feed roller 65 together with the gear 65a 
rotates in a same direction as the rotation direction of the 
gear 73a of the motor 73. The gear 761 rotates in an opposite 
direction to the rotation direction of the gear 73a of the 
motor 73. The gear 761 is meshed with the gear 762. The 
gear 762 rotates in an opposite direction to the rotation 
direction of the gear 761. The gear 762 is meshed with the 
gear 763. The gear 763 is meshed with the gear 63a fixed to 
the rotation axis of the pickup roller 63. The gear 63a rotates 
in an opposite direction to the rotation direction of the gear 
763. First, the rotation driving force of the motor 73 is 
transmitted to the rotation axis of the paper feed roller 65 
through the first transmission section 75a. Next, the rotation 
driving force of the motor 73 is transmitted to the rotation 
axis of the pickup roller 63 through the gears 65b. 761, 762, 
763 and 63a which are meshed with each other sequentially. 
The second transmission section 75b makes the rotation 

direction of the gear 65b around the rotation axis of the 
paper feed roller 65 same as the rotation direction of the gear 
63a around the rotation axis of the pickup roller 63. The first 
transmission section 75a and the second transmission sec 
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tion 75b make the rotation direction of the gear 73a of the 
motor 73 same as the rotation direction of the gear 63a of the 
pickup roller 63. If the gear 73a of the motor 73 rotates in 
a clockwise direction indicated by the arrow A1 shown in 
FIG. 3, the gear 63a of the pickup roller 63 rotates in a same 
indirection indicated by an arrow A2 as the arrow A1 
direction. 
The paper feed roller 65 and the pickup roller 63 contact 

with the first side of the original Q. The second transmission 
section 75b enables the rotation direction of each of the 
paper feed roller 65 and the pickup roller 63 to be the same 
direction. Between the gear 65b of the paper feed roller 65 
and the gear 63a of the pickup roller 63 in the second 
transmission section 75b, the total number (three) of the 
gears which are meshed with each other sequentially is an 
odd number. 
The transmission section 75 is provided with a third 

transmission section 75c which connects the rotation axis of 
the motor 73 with the rotation axis of the second conveyance 
section 69. The third transmission section 75c is provided 
with two gears between the gear 73b meshing with the gear 
73a fixed to the rotation axis of the motor 73 and a gear 69a 
at the first end of the rotation axis of the second conveyance 
roller 69. The two gears are a gear 771 and a gear 772. The 
gear 771 is meshed with the gear 73b. The gear 73b meshing 
with the gear 73a fixed to the rotation axis of the motor 73 
rotates in an opposite direction to the rotation direction of 
the gear 73a of the motor 73. The gear 771 rotates in a same 
direction as the rotation direction of the gear 73a of the 
motor 73. The gear 772 is coaxially and integrally connected 
with the gear 771. The gear 772 rotates in a same direction 
as the rotation direction of the gear 771. The gear 772 is 
meshed with the gear 69a fixed at the first end of the rotation 
axis of the second conveyance roller 69. The gear 69a rotates 
in an opposite direction to the rotation, direction of the gear 
772. The rotation driving force of the motor 73 is transmitted 
to the rotation axis of the second conveyance roller 69 
through the gears 73a, 73b, 771, 772 and 69a which are 
meshed with each other sequentially. 
The third transmission section 75c makes the rotation 

direction of the gear 69a around the rotation axis of the 
second conveyance roller 69 opposite to the rotation direc 
tion of the gear 73a around the rotation axis of the motor 73. 
If the gear 73a of the motor 73 rotates in a clockwise 
direction indicated by an arrow A1 shown in FIG. 3, the third 
transmission section 75c enables the gear 69a of the second 
conveyance roller 69 to rotate in an anticlockwise direction 
indicated by an arrow A5. 
The paper feed roller 65 contacts with the first side of the 

original Q, and the second conveyance roller 69 contacts 
with the second side of the original Q. The first transmission 
section 75a and the third transmission section 75c enable the 
rotation direction of each of the paper feed roller 65 and the 
second conveyance roller 69 to be an opposite direction to 
each other. Whether the total number of the gears that are 
meshed with each other sequentially in the first transmission 
section 75a and the third transmission section 75c is an even 
number oran odd number is different. Since the gear 753 and 
the gear 754 are integrally connected with each other in the 
first transmission section 75a, they function as one gear with 
respect to the gear 752 and the gear 755 which are before and 
after them. The total number (five) of the gears that are 
meshed with each other sequentially to switch the rotation 
direction between the gear 73a of the motor 73 and the gear 
65a of the paper feed roller 65 in the first transmission 
section 75a is an odd number. Since the gear 771 and the 
gear 772 are integrally connected with each other in the third 
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10 
transmission section 75c, they function as one gear with 
respect to the gear 73b and the gear 69a which are before and 
after them. The total number (two) of the gears that are 
meshed with each other sequentially to switch the rotation 
direction between the gear 73a of the motor 73 and the gear 
69a of the second conveyance roller 69 in the third trans 
mission section 75c is an even number. 
A transmission ratio K2 of the third transmission section 

75c from the gear 73a of the motor 73 to the rotation axis of 
the second conveyance roller 69 is a unique value for the 
number of teeth of each gear of the third transmission 
section 75c. The transmission ratio K2 of the third trans 
mission section 75c is higher than the transmission ratio K1 
of the first transmission section 75a. The teeth of each gear 
of the first transmission section 75a and the teeth of each 
gear of the third transmission section 75c are formed in such 
a manner that the transmission ratio K2 is higher than the 
transmission ratio K1. The rotation number of the paper feed 
roller 65 is greater than the rotation number of the second 
conveyance roller 69 corresponding to the transmission ratio 
K1 of the first transmission section 75a and the transmission 
ratio K2 of the third transmission section 75c. As the 
diameter of the second conveyance roller 69 is smaller than 
that of the paper feed roller 65, the conveyance speed of the 
second conveyance roller 69 with respect to the original Q 
is relatively slower than the conveyance speed of the paper 
feed roller 65. 
The transmission section 75 is provided with a fourth 

transmission section 75d which connects the rotation axis of 
the second conveyance roller 69 with a rotation axis of the 
first conveyance roller 67. The fourth transmission section 
75d is provided with one gear meshing with a gear 69b fixed 
at the second end of the rotation axis of the second convey 
ance roller 69 and a gear 67a fixed to the rotation axis of the 
first conveyance roller 67. The gear 69b fixed to the rotation 
axis of the second conveyance roller 69 together with the 
gear 69a rotates in an opposite direction to the rotation 
direction of the gear 73a of the motor 73. The gear of the 
fourth transmission section 75d rotates in a same direction as 
the rotation direction of the gear 73a of the motor 73. The 
gear 67a fixed to the rotation axis of the first conveyance 
roller 67 rotates in an opposite direction to the gear of the 
fourth transmission section 75d. First, the rotation driving 
force of the motor 73 is transmitted to the rotation axis of the 
second conveyance roller 69 through the third transmission 
section 75c. Next, the rotation driving force of the motor 73 
is transmitted to the rotation axis of the first conveyance 
roller 67 through the gears 69b, the gear of the fourth 
transmission section 75d and the gear 67a which are meshed 
with each other sequentially. 
The fourth transmission section 75d makes the rotation 

direction of the gear 69b around the rotation axis of the 
second conveyance roller 69 same as the rotation direction 
of the gear 67a around the rotation axis of the first convey 
ance roller 67a. The third transmission section 75c and the 
fourth transmission section 75d enables the rotation direc 
tion of the gear 73a of the motor 73 and the rotation direction 
of the gear 67a of the first conveyance roller 67 to be an 
opposite direction to each other. If the gear 73a of the motor 
73 rotates in a clockwise direction indicated by the arrow A1 
shown in FIG. 3, the gear 67a of the first conveyance roller 
67 rotates in an anticlockwise direction indicated by an 
arrow A4. 
The first conveyance roller 67 and the second conveyance 

roller 69 contact with the second side of the original Q. The 
fourth transmission section 75d enables the rotation direc 
tion of each of the first conveyance roller 67 and the second 
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conveyance roller 69 to be the same direction. The total 
number (one) of the gear which is meshed with the gear 69a 
of the second conveyance roller 69 and the gear 67a of the 
first conveyance roller in the fourth transmission section 75d 
is an odd number. 
The shape of each of the gear 69b of the rotation axis of 

the second conveyance roller 69 and the gear 67a of the 
rotation axis of the first conveyance roller 67 which are 
meshed with the gear of the fourth transmission section 75d 
is formed to be a same shape. Since the teeth of each of the 
gear 69b and the gear 67a are the same, the gear of the fourth 
transmission section 75d enables the rotation axis of the 
second conveyance roller 69 and the rotation axis of the first 
conveyance roller 67 to rotate at a same rotation number. 
Because the diameter of the first conveyance roller 67 and 
the diameter of the second conveyance roller 69 are equal to 
each other, the conveyance speed of the first conveyance 
roller 67 with respect to the original Q is the same as the 
conveyance speed of the second conveyance roller 69. The 
conveyance speed of the first conveyance roller 67 with 
respect to the original Q is relatively slower than the 
conveyance speed of the paper feed roller 65. 
The transmission section 75 is provided with a fifth 

transmission section (not shown) which transmits the rota 
tion driving force of the motor 73 to the paper discharge 
roller 71. A transmission ratio of the fifth transmission 
section makes the conveyance speed of the paper discharge 
roller 71 with respect to the original Q same as the convey 
ance speed of the second conveyance roller 69 having a 
diameter larger than that of the paper discharge roller 71. 
The speed (reading speed) of the original Q passing through 
the reading position T is the same as the conveyance speed 
of each of the first conveyance roller 67, the second con 
veyance roller 69, and the paper discharge roller 71. 

Hereinafter, the functional components of the image 
forming apparatus 100 are described with reference to FIG. 
4. FIG. 4 is a block diagram illustrating an example of the 
functional components of the image forming apparatus 100. 
The control panel 1, the scanner section 2 and the printer 

section 3 are connected with the control section 201. The 
control section 201 collectively controls the whole opera 
tions of the image forming apparatus 100. The control 
section 201 controls the CPU of each of the control panel 1, 
the scanner section 2, the printer section 3 and the paper 
conveyance apparatus 10. The control section 201 comprises 
a CPU, an ROM and an RAM. The ROM stores a control 
program controlling the whole operations of the image 
forming apparatus 100. The RAM temporarily stores various 
kinds of data used in the processing by the CPU. The control 
section 201 is connected with the storage section 202 and a 
conveyance control section 301 of the paper conveyance 
apparatus 10. 
The storage section 202 stores the image data generated 

by the scanner section 2 or the image data received from 
other information processing devices through a network. For 
example, the storage section 202 is a hard disk device or a 
semiconductor memory. 
The control panel 1 comprises a display section 11, an 

operation section 12 and a panel control section 211. The 
panel control section 211 controls operations of each of the 
display section 11 and the operation section 12. The panel 
control section 211 comprises a CPU, an ROM and an RAM. 
The ROM stores a control program for controlling the 
operations of each of the display section 11 and the operation 
section 12. The RAM temporarily stores various kinds of 
data used in the processing by the CPU. 
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The display section 11 displays various kinds of informa 

tion relating to the operations of the image forming appa 
ratus 100 designated by the user. The display section 11 
displays the information input by operating the operation 
section 12 by the user. For example, the operation section 12 
receives the operations of the user for inputting information 
relating to the processing executed by each of the Scanner 
section 2 and the printer section 3. The information relating 
to the processing executed by the scanner section 2 is, for 
example, information of reading resolution, compressibility, 
color information and the like. The information relating to 
the processing executed by the printer section 3 is, for 
example, information of the number of printings of the sheet 
S, the printing condition, the size of the sheet S, the category 
of the sheet S and the like. The printing condition is, for 
example, a designation on a monochrome printing or a color 
printing, a designation on a simplex printing or a duplex 
printing, an orientation of the sheet S with respect to the 
conveyance direction, and the like. The operation section 12 
outputs various kinds of information designated by the user 
to the panel control section 211. The panel control section 
211 outputs the information from the operation section 12 to 
the control section 201. The control section 201 outputs the 
information from the panel control section 211 to the scan 
ner section 2 or the printer section 3. 
The operation section 12 receives, for example, a reading 

instruction of the image information to the Scanner section 
2 and an instruction of paper feed execution to the paper 
conveyance apparatus 10. The display section 11 displays 
the instruction information input by operating the operation 
section 12 by the user. The operation section 12 outputs the 
instruction information input by the user to the panel control 
section 211. The panel control section 211 outputs the 
instruction information from the operation section 12 to the 
control section 201. The control section 201 outputs the 
instruction information from the panel control section 211 to 
the scanner section 2 or the paper conveyance apparatus 10. 
The scanner section 2 comprises a scanner control section 

221. The scanner control section 221 controls the reading 
section 13 to read the image information. The scanner 
control section 221 comprises a CPU, an ROM and an RAM. 
The ROM stores a control program for controlling opera 
tions of the reading section 13. The RAM temporarily stores 
various kinds of data used in the processing by the CPU. The 
reading section 13 reads the image information of a reading 
object as the brightness and darkness of light, and generates 
image data based on the image information. 
The printer section 3 comprises a printer control section 

231. The printer control section 231 controls the printer 
section 3 to print an image on the sheet S. The printer control 
section 231 comprises a CPU, an ROM and an RAM. The 
ROM stores a control program for controlling the operations 
of each of the plurality of the image forming sections 25Y. 
25M, 25C, 25K and 25D, the exposure section 26, the 
transfer section 28, and the fixing section 29. The RAM 
temporarily stores various kinds of data used in the process 
ing by the CPU. 
The conveyance control section 301 of the paper convey 

ance apparatus 10 is connected with the control section 201. 
The conveyance control section 301 controls the driving of 
the motor 73. The conveyance control section 301 comprises 
a CPU, an ROM and an RAM. The ROM stores a control 
program for controlling the driving of the motor 73. The 
RAM temporarily stores various kinds of data used in the 
processing by the CPU. 

Hereinafter, the operations of the paper conveyance appa 
ratus 10 interlocking with the reading processing of the 
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scanner section 2 of the image forming apparatus 100 
according to the embodiment are described. 

First, the information for instructing to execute reading 
processing on the image information of the original Q is 
input through the operation section 12 of the control panel 
1 by the user. The panel control section 211 receives a 
processing indicated by the information input through the 
operation section 12 as a job. The control section 201 
acquires the job from the panel control section 211 and 
writes the acquired job in the RAM thereof. The job contains 
the image information of the original Q conveyed by the 
paper conveyance apparatus 10 and the information relating 
to the processing read by the scanner section 2. 

Next, the control section 201 instructs the scanner control 
section 221 and the conveyance control section 301 to 
respectively execute the processing corresponding to the 
job. The control section 201 outputs the information relating 
to processing executed by each of the scanner control 
section 221 and the conveyance control section 301. The 
information output to the scanner section 2 is, for example, 
the information of the reading resolution, the compressibil 
ity, the color information, and the like. The information 
output to the conveyance control section 301 is, for example, 
information for instructing to execute paper feeding accord 
ing to the driving start of the motor 73. Each of the scanner 
control section 221 and the conveyance control section 301 
writes the information from the control section 201 in the 
RAM thereof. 

Next, the conveyance control section 301 starts the con 
veyance of the original Q placed in the paper feed tray 51 
according to the information from the control section 201. 
When the paper sensor 61 detects the original Q in the paper 
feed tray 51 in a state in which an instruction to execute 
paper feeding is received from the control section 201, the 
conveyance control section 301 starts the conveyance of the 
original Q. When starting to convey the original Q, the 
conveyance control section 301 starts the driving of the 
motor 73. The conveyance control section 301 continues the 
driving of the motor 73 until an instruction to stop paper 
feeding is received from the control section 201 or the 
original Q in the paper feed tray 51 is run out. 

Next, if the driving of the motor 73 is started, the 
conveyance control section 301 lowers the pickup roller 63 
towards the original Q in the paper feed tray 51. When the 
motor 73 rotates, the pickup roller 63 rotates through a 
rotation driving force transmitted by the first transmission 
section 75a and the second transmission section 75b from 
the motor 73. The rotation direction of the pickup roller 63 
is a direction in which the original Q in the paper feed tray 
51 is to be fed to the paper feed path 53. 
When the motor 73 rotates, the paper feed roller 65 rotates 

through the rotation driving force transmitted by the first 
transmission section 75a from the motor 73. Similar to the 
pickup roller 63, the paper feed roller 65 contacts with the 
first side of the original Q, the rotation direction of the paper 
feed roller 65 around the rotation axis is the same as that of 
the pickup roller 63. The rotation direction of the paper feed 
roller 65 is a direction in which the original Q from the 
pickup roller 63 is conveyed to the first conveyance roller 
67. 
When the motor 73 rotates, the first conveyance roller 67 

rotates through a rotation driving force transmitted by the 
third transmission section 75c and the fourth transmission 
section 75d from the motor 73. As the first conveyance roller 
67 is contacted with the second side of the original Q, the 
rotation direction of the first conveyance roller 67 around the 
rotation axis thereof is opposite to the rotation direction of 
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the paper feed roller 65 around the axis thereof. The rotation 
direction of the first conveyance roller 67 is a direction in 
which the original Q from the paper feed roller 65 is 
conveyed to the second conveyance roller 69. 
When the motor 73 rotates, the second conveyance roller 

69 rotates through a rotation driving force transmitted by the 
third transmission section 75c from the motor 73. Similar to 
the first conveyance roller 67, since the second conveyance 
roller 69 is contacted with the second side of the original Q. 
the rotation direction of the second conveyance roller 69 
around the rotation axis thereof is the same as the rotation 
direction of the first conveyance roller 67. The rotation 
direction of the second conveyance roller 69 is a direction in 
which the original Q from the first conveyance roller 67 is 
conveyed to the reading position T and the paper discharge 
roller 71. 
When the motor 73 rotates, the paper discharge roller 71 

rotates through a rotation driving force of the motor 73. The 
rotation direction of the paper discharge roller 71 is a 
direction in which the original Q from the second convey 
ance roller 69 and the reading position T is conveyed to 
paper discharge tray 52. 
The conveyance speed of the original Q by the paper feed 

roller 65 has a value corresponding to the transmission ratio 
K1 of the first transmission section 75a and the diameter of 
the paper feed roller 65. Since the rotation number and the 
diameter of each of the first conveyance roller 67 and the 
second conveyance roller 69 are the same, the conveyance 
speed of each of the first conveyance roller 67 and the 
second conveyance roller 69 are the same. The conveyance 
speed of the first conveyance roller 67 has a value corre 
sponding to the transmission ratio K2 of the third transmis 
sion section 75c and the diameter of the first conveyance 
roller 67. The transmission ratio K2 of the third transmission 
section 75c is greater than the transmission ratio K1 of the 
first transmission section 75a. The diameter of the first 
conveyance roller 67 is smaller than the diameter of the 
paper feed roller 65. The conveyance speed of the original 
Q by the first conveyance roller 67 is slower than the 
conveyance speed of the paper feed roller 65. 

Since the conveyance speed of the paper feed roller is 
faster than the conveyance speed of the first conveyance 
roller 67, the front end in the conveyance direction of the 
original Q from the paper feed roller 65 abuts against the nip 
N of the first conveyance roller 67. In response to a 
difference in the conveyance speed of each of the paper feed 
roller 65 and the first conveyance roller 67, the original Q 
from the paper feed roller 65 bends between the paper feed 
roller 65 and the first conveyance roller 67. The position at 
the front end of the original Q bent between the paper feed 
roller 65 and the first conveyance roller 67 is aligned with 
respect to the conveyance direction in the nip N of the first 
conveyance roller 67. After the position of the front end is 
aligned with respect to the conveyance direction in the nip 
N, the original Q nipped by the first conveyance roller 67 
and the first driven roller 68 is conveyed to the second 
conveyance roller 69. The original Q from the first convey 
ance roller 67 is conveyed to the reading position T by the 
second conveyance roller 69. 

Next, the scanner control section 221 enables the reading 
section 13 to read the image information of the original Qat 
the reading position Taccording to the information from the 
control section 201. The scanner control section 221 
acquires the image data generated by the reading section 13 
based on the image information. The Scanner control section 
221 outputs the image data to the control section 201. The 
control section 201 Stores the image data from the scanner 



US 9,511,972 B1 
15 

control section 221 in the storage section 202. The position 
of the front end in the conveyance direction of the original 
Q conveyed to the reading position T by the second con 
veyance roller 69 has already been aligned in the nip N of 
the first conveyance roller 67. By sequentially reading the 
image information at the position T of the original Q of 
which the position of front end is parallel to the horizontal 
scanning direction X, the reading section 13 generates the 
entire image data of the original Q. 
The original Q passing through the reading position T is 

conveyed towards the paper discharge roller 71. The original 
Q from the reading position T is conveyed to the paper 
discharge tray 52 by the paper discharge roller 71. In this 
way, the reading of the image information of the original Q 
(that is conveyed by the paper conveyance apparatus 10) by 
the scanner section 2 is ended. 

In accordance with the embodiment described above, the 
paper conveyance apparatus 10 is provided with the paper 
feed roller 65 of which the conveyance speed is relatively 
faster than that of the first conveyance roller 67, it is possible 
to align the position of front end of the original Q easily. As 
the transmission section which transmits the rotation driving 
force of one motor 73 is arranged, the paper feed roller 65 
and the first conveyance roller 67 can be driven to rotate and 
the front end position of the original Q can be aligned. 
Because it is not required to separate the driving of each of 
the paper feed roller 65 and the first conveyance roller 67 
and the front end position of the original Q can be aligned, 
it is possible to prevent the apparatus from increasing in size. 

Hereinafter, a modification of the embodiment is 
described. 

It is assumed in the paper conveyance apparatus 10 
according to the embodiment described above that the 
conveyance speed of the original Q by the first conveyance 
roller 67 is relatively slower than that of the paper feed roller 
65. Either the conveyance speed of the first conveyance 
roller 67 or the conveyance speed of the paper feed roller 65 
may be set as a standard. 

In the modification of the present embodiment, the con 
veyance speed of the first conveyance roller 67 may be set 
as the standard, and the conveyance speed of the paper feed 
roller 65 may become faster than the standard. The convey 
ance speed of the paper feed roller 65 may be set as the 
standard, and the conveyance speed of the first conveyance 
roller 67 may become slower than the standard. In a case in 
which the conveyance speed of the first conveyance roller 67 
becomes slow, the reading speed of the original Q passing 
through the reading position T also becomes slow. 

It is assumed in the paper conveyance apparatus 10 
according to the embodiment described above that the 
diameter of the first conveyance roller 67 is smaller than the 
diameter of the paper feed roller 65. However, the present 
invention is not limited to this. 

FIG. 5 is a cross-sectional view schematically illustrating 
an example of the constitution of a paper conveyance 
apparatus according to the modification of the embodiment. 
As shown in FIG. 5, in the modification of the present 

embodiment, the diameter of the first conveyance roller 67 
may be greater than that of the paper feed roller 65. By 
making the transmission ratio K2 of the third transmission 
section 75c higher than the transmission ratio K1 of the first 
transmission section 75a, the conveyance speed of the first 
conveyance roller 67 may be slower than the conveyance 
speed of the paper feed roller 65. By making the rotation 
number of the paper feed roller 65 larger than the rotation 
number of the first conveyance roller 67, the conveyance 
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speed of the first conveyance roller 67 may be slower than 
the conveyance speed of the paper feed roller 65. 

It is assumed in the paper conveyance apparatus 10 
according to the embodiment described above that the 
transmission section 75 comprises a plurality of gears. 
However, no limitation is given to the number of the gears 
of the transmission section 75. 

In the modification of the present embodiment, the trans 
mission section 75 may comprises a stepless speed change 
device including a plurality of belts, a pulley and the like 
instead of the plurality of gears. 

It is assumed in the paper conveyance apparatus 10 
according to the embodiment described above that the 
conveyance speeds of the plurality of rollers other than the 
paper feed roller 65 are the same. However, the present 
invention is not limited to this. The plurality of rollers is the 
pickup roller 63, the first conveyance roller 67, the second 
conveyance roller 69 and the paper discharge roller 71. 

In the modification of the present embodiment, the con 
veyance speed of each of the pickup roller 63, the first 
conveyance roller 67, the second conveyance roller and the 
paper discharge roller 71 may be different from each other. 

In accordance with at least one embodiment described 
above, as the paper conveyance apparatus 10 is provided 
with the paper feed roller 65 of which the conveyance speed 
is relatively faster than that of the first conveyance roller 67. 
it is possible to align the front end of the original Q easily. 
As the paper conveyance apparatus 10 is provided with the 
transmission section 75 which transmits the rotation driving 
force of one motor 73, the paper feed roller 65 and the first 
conveyance roller 67 can be driven to rotate and the front 
end position of the original Q can be aligned. Because it is 
not required to separate the driving of each of the paper feed 
roller 65 and the first conveyance roller 67 and the front end 
position of the original Q can be aligned, it is possible to 
prevent the apparatus from increasing in size. 

While certain embodiments have been described, these 
embodiments have been presented by way of example only, 
and are not intended to limit the scope of the invention. 
Indeed, the novel embodiments described herein may be 
embodied in a variety of other forms; furthermore, various 
omissions, Substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the invention. The accompanying 
claims and their equivalents are intended to cover Such 
forms or modifications as would fall within the scope and 
spirit of the invention. 
What is claimed is: 
1. A paper conveyance apparatus, comprising: 
a paper feed section on which paper is placed; 
a first roller configured to be arranged at the upstream side 

of a reading position where the paper is read to convey 
the paper at a first speed which is the same as the speed 
of the paper at the reading position; 

a second roller configured to be arranged between the first 
roller and the paper feed section to convey the paper at 
a second speed faster than the first speed; 

a motor; and 
a transmission section configured to always transmit a 

rotation driving force of the motor to the first roller and 
the second roller. 

2. The paper conveyance apparatus according to claim 1, 
wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 
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3. The paper conveyance apparatus according to claim 1, 
wherein 

the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 

4. The paper conveyance apparatus according to claim 1, 
wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

the transmission ratio of the transmission section to the 
second roller is lower than the transmission ratio of the 
transmission section to the first roller. 

5. The paper conveyance apparatus according to claim 1, 
wherein 

the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the transmission ratio of the transmission section to the 
second roller is lower than the transmission ratio of the 
transmission section to the first roller. 

6. A paper conveyance apparatus, comprising: 
a paper feed section on which paper is placed; 
a first roller configured to be arranged at the upstream side 

of a reading position where the paper is read to convey 
the paper at a first speed; 

a second roller configured to be arranged between the first 
roller and the paper feed section to convey the paper at 
a second speed faster than the first speed; 

a motor, 
a transmission section configured to always transmit a 

rotation driving force of the motor to the first roller and 
the second roller; and 

a third roller configured to be arranged at the downstream 
side of the reading position and driven by the motor to 
discharge the paper at the first speed. 

7. The paper conveyance apparatus according to claim 6. 
wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 

8. The paper conveyance apparatus according to claim 6. 
wherein 

the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 

9. The paper conveyance apparatus according to claim 6. 
wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

18 
the transmission ratio of the transmission section to the 

second roller is lower than the transmission ratio of the 
transmission section to the first roller. 

10. The paper conveyance apparatus according to claim 6. 
5 wherein 
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the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the transmission ratio of the transmission section to the 
second roller is lower than the transmission ratio of the 
transmission section to the first roller. 

11. A paper conveyance apparatus, comprising: 
a paper feed section on which paper is placed; 
a first roller configured to be arranged at the upstream side 

of a reading position where the paper is read to convey 
the paper at a first speed; 

a second roller configured to be arranged between the first 
roller and the paper feed section to convey the paper at 
a second speed faster than the first speed; 

a motor, 
a transmission section configured to always transmit a 

rotation driving force of the motor to the first roller and 
the second roller; and 

a fourth roller configured to be arranged between the first 
roller and the reading position and driven by the motor 
to convey the paper to the reading position at the first 
speed. 

12. The paper conveyance apparatus according to claim 
11, wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 

13. The paper conveyance apparatus according to claim 
11, wherein 

the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the rotation number of the second roller is higher than the 
rotation number of the first roller. 

14. The paper conveyance apparatus according to claim 
11, wherein 

the diameter of the second roller is larger than the 
diameter of the first roller; and 

the transmission ratio of the transmission section to the 
second roller is lower than the transmission ratio of the 
transmission section to the first roller. 

15. The paper conveyance apparatus according to claim 
11, wherein 

the diameter of the second roller is smaller than the 
diameter of the first roller; and 

the transmission ratio of the transmission section to the 
second roller is lower than the transmission ratio of the 
transmission section to the first roller. 
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