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of copies is reduced to a half. and an image extending over 
two pages such as graphics is obtained as a continuous 
image. 

In the present apparatus. an image of two pages in a book 

and contents of the display indicates that an image is to be 
copied with the same size. FIG. 48D shows a state where the 
guidance display section is providing a display indicating an 
abnormal state when read image data in copying a book page 
document with an expanded size overflows a storage area in 
the memory 104. 

Then. description is made for a mode control flow. 
FIG. 49 is a control flow in the copy format select mode. 

This control is provided by a main controller (main control 
section) providing mode control for image formation. and 
according to the instruction from the main controller. the 
IPU controller (a controller in the IPU 103) provides con­
trols over data processing and page turning. Also the 
sequence controller (sequence control section) provides con­
trols over timing for load to the image forming section. 

5 page document is read by one scan. the read image data is 
written in the frame memory 104. the read image data is 
divided to image areas each for each page. and then the 
image data is read from the frame memory 104 and an image 
is formed on a sheet of a form. or the read image data is read 

10 for on the frame memory 104 as a continuous image of a 
spread book page document. and the image is formed on a 
sheet of form. and thus image read is similarly controlled 
with a one-way scan irrespective of a format of an image to 
be formed. 

The copy format mode is enabled in the book page 
document mode. and is classified to ( 1) the independent page 
copying mode. and (2) the spread page copying mode. The 
modes are switched when the copy format select key 618 in 

15 

the operating section 99 is pressed down. and contents of the 20 

selection is displayed by the light-emitting diodes 619. 620. 
In this apparatus. a priority order is assigned to each copy 
format mode. and the mode having the highest priority order 
is the independent page copying mode most frequently 
selected in which one page of a book page document is 25 

formed on one page of transfer paper. Also the default 
copying format mode selected when power is turned ON or 
when the book page document read mode is selected is the 
independent page copying mode (1). 

The main controller increments a copying format counter 30 

as shown in FIG. 49. after power is turned ON, each time the 
copying format counter is set to 1 and the copying format 
select key 618 is pressed down, and when a value indicated 
by the copying format counter exceeds 3. the main controller 
sets 1 in the copying format counter. Then the main con- 35 

troller selects the independent page copying mode and lights 
up only the light-emitting diode 619 when the copying 
format counter indicates L and selects the spread page 
copying mode and lights up only the light-emitting diodes 
620 when the copying format counter indicates 2. 

When the independent page copying mode is specified. 
the main controller has each page image read out from the 
frame memory 104 as indicated by the read page image of 
a spread book page document shown in FIG. 43 and formed 

40 

on transfer paper. Positional alignment of the image is 45 

executed by computing a position of the image from a 
position where an edge of the page is detected. and the image 
is allocated within the transfer paper. On the other hand, 
when the spread page copying mode is selected. the main 
controller has image data for two pages of a spread book 50 

page document read out from the frame memory 104 con­
tinuously and formed on a sheet of transfer paper. 

Generally books. documents and the like are formed by 
binding printed materials with data printed on both top and 
rear surfaces of each page. and also office documents in 55 
those bound with a stapler or filed include the duplex printed 
materials. The present apparatus which reads the book page 
documents as described above. forms images of read page 
on transfer paper and turns pages thereof has the indepen­
dent page copying mode in which an image of each page in 60 
a book page document is formed on one sheet of a form and 
a spread page copying mode in which an image of a spread 
of book pages is formed on one sheet of form. so that it is 
possible to obtain copies having a different format respec­
tively. Especially in the independent page copying mode, the 65 

page configuration is the same as that in the book page 
document. Also in the spread page copying mode. a number 

Next. a description is made for a copying mode and 
functions. 

Description is made hereinafter for a copying mode. an 
entry key and the functions of the present apparatus with 
reference to FIG. 38 to FIG. 40. 

1. Common copy mode Keys used commonly in each 
copying mode in the operating section 99) 

(1) Sort/stack key 606 
(2) Key for selecting paper 
(3) Key for adjusting copy density 
( 4) Key for automatically specifying density 
(5) Ten-key 
(6) Mode clear/preheat key 
(7) Decimal key 
(8) Clear/stop key 
(9) Check a number of sheets to be copied/ enter key 
( 10) Interrupt key 
(11) Start key (Print key) 
2. Semi-common copy mode keys 
(1) Independent size change key 
A key 625 for specifying a independent size change area 

by 1 % pitch in a range from 71 % to 141 % in the main 
scanning direction as well as in the auxiliary scanning 
direction. 

(2) Zoom key 
A key 624 for specifying a zoom area by 1 % pitch in a 

range from 71 % to 141 %. 
(3) Reduced/enlarged/original size key 
A key for specifying a copying magnification at a fixed 

image size change to any of 71. 82. 87. 93. 115. 122. and 
141%. 

(4) Character/photograph/character photograph key 
A key for subjecting image data to shading processing by 

using multi-bit frame memory and by switching each of 
character/photograph/character photograph modes. 

Each function as described above is the same function as 
that in a conventional type of copying machine. 

3. New type copy modes (Copy modes based on a new 
technology according to the present apparatus) 

(1) Duplex mode 
Single side copy mode (Default) 
(a) Top/rear page mode 
Images on top and rear faces of a book page document are 

formed on both sides of a sheet of paper as they are. 
A high-speed duplex copy mode is used only for a 1 to 1 

duplex mode in which an order of pages for image data is 
interchanged by using frame memory 104. an image in a 
right page is formed on the surface of a first transfer paper 
to be transferred through a duplex transfer path. the page of 
a book page document is turned over. an image in the right 
page is formed on the surface of a second transfer paper to 
be transferred through the duplex transfer path. the first 
transfer paper is fed again. and an image on a left page is 
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formed on the rear page of the first transfer paper. then the 
first transfer paper is discharged. In a case where a number 
of copying sheets is 2 or more. a transfer paper is stacked 
once in a duplex tray. and transfer through a high-speed 
duplex path is not executed. 

(b) Spread page mode 
Images in spread book pages are copied on top/rear 

surfaces of a transfer paper. 
(c) Page-aligned mode 
An image in a start page for copying of spread book pages 

is copied from the top surface of the transfer paper. For this 
reason. in a case where a right page is specified as a start 
page for copying. a duplex copying of the top/rear page (a) 

40 
(b) Left page mode 
Only a left page of spread book pages is copied. 
(5) Copy format mode 
(a) Independent page mode (Default) 
Spread book pages are copied page by page. 
(b) Spread page mode 
Both pages of spread book pages are copied as they are. 
Duplex copy of spread pages in which first spread pages 

are copied on the surface of a transfer paper and second 
10 spread pages are copied on the rear surface of the transfer 

paper is effective when only (b) spread pages and duplex 
copy and ( a top/rear page mode) are specified. 

(6) Discharging paper select mode 
is executed. in a case where a left page is specified as a start 
page for copying. a duplex copying of the spread book pages I 5 
(b) is executed. 

Discharging with surface downside mode (Default) 
To read a book page document in increasing order of 

pages. normally when a single side copy is selected, a 
transfer paper is discharged with the surface downside and 
the image surface downside. 

When a sheet document read mode is selected. only the 
duplex copying of a top/rear page (a) is effective. and normal 
duplex copying for a single side document is executed. 

(2) deletion mode 
(a) Center deletion mode (Default: available) 
A document position is detected. and an image in a 

specified width of binding section is deleted by aligning and 
setting the position to a reference point in the central section 
of the spread book pages. 

(b) Frame deletion mode (Default: available) 
A document size is detected. and an image in a specified 

width for external frame section (upper. lower. both sides) of 
the book page document is deleted by setting the document 
to a reference. 

To independently cancel deletion of each width of the 
upper. lower. and both sides. a specified value for deletion 
width is set to zero (0). 

An image of which size is larger than the book page 
document is automatically deleted under normal conditions. 

(3) Reference mode 
Central mode (Default) 
Copying is executed in a central section of a transfer paper 

in the auxiliary scanning direction by setting the paper to a 
reference. 

An image shift in the auxiliary scanning direction is 
provided in a transfer paper by detecting the page length of 
the book page document. 

(a) Right-aligned mode 
Copying is executed in a position which is in a specified 

shift rate from the right edge in the transfer paper by setting 
the paper to a reference. 

Generally. a space for binding is prepared in the left side 
of a transfer paper considering a portion shrunk in the 
binding section. 

(b) Left-aligned mode 
Copying is executed in a position which is in a specified 

shift rate from the left edge in the transfer paper by setting 
the paper to a reference. 

When a sheet mode is selected. (a) right-aligned is always 
specified. 

It is also effective when a spread pages mode is specified. 
an image is provide in a transfer paper according to a length 
of both pages of the spread book pages. 

( 4) Restriction on page mode 
Both pages mode (Default) 
Both of right and left pages are copied. It is effective when 

an independent page mode is specified. 
(a) Right page mode 
Only a right page of spread book pages is copied. 
This mode is used when a single side document such as 

a file is copied. 

20 

(a) Discharging with surface upside mode 
This mode is specified when a number of documents to be 

copied is a few or when an image is to be checked. and a 
transfer paper is discharged without being reversed. This 
mode can also be specified when a sheet mode is selected. 

In a duplex copy mode. discharging is not specified. but 
25 a transfer paper is discharged without being reversed. 

(7) Specification for a number of pages input mode 
(a) Start page/End page for copying mode 
A number of pages from a start page to end page for 

copying is computed. and the pages therebetween are cop-
30 ied. 

(b) A number of pages to be copied mode 
Only a specified number of pages in any of a right page 

or a left page each specified of a book page document is 
repeatedly copied. In this case. inputting page numbers to be 

35 copied to a start page/end page input mode is not required. 
This mode is used in a case where page numbers are not 

written on a book page document. or in a case where page 
numbers are not in the regular order. 

A method of specifying a number of pages comprises 
40 following steps: 1. any mode of any page/a number of pages 

to be copied is selected with each mode key, 2. any numeral 
value of pages to be copied is inputted with a ten-key. and 
3. those steps are fixed with an enter key. 

Generally. a single page of spread book pages is counted 
45 as one page, and in a case where only a right page or a left 

page is to be copied. the page to be copied is regarded as a 
single document. and the page to be copied is counted as one 
page. 

50 

(8) A start page for copying input mode 
(a) Left page mode 
This mode is an independent mode. and copy is started 

from the left page of a document 
(b) Right page mode 
This mode is an independent mode, and copy is started 

55 from the right page of a document. 
This mode is also specified when each of duplex copy 

modes is selected. When a duplex copy mode is specified. a 
first page and a last page are automatically discharged as 
blank sheets by specifying a start page and a number of 

60 pages to be copied. 

65 

When spread book pages are outputted. specifying a first 
page and a last page each as a single page to be copied 
(deletion of a half page) is impossible. 

(9) Read select input mode (Default) 
Book page document read mode 
This mode is a read in a lower side. and is used for reading 

a book page document and for automatically turning pages. 
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(a) Sheet document read mode 
This mode is a read in an upper side. and is used for 

reading a sheet document. 
This mode is specified when a sheet document and covers 

(hard covers) of a book page document are copied. 
4. Specification of rate mode 
A method of specifying a rate comprises following steps: 

1. any of rate specification modes is selected with each mode 
key. 2. any numeral value of a rate to be specified is inputted 
with a ten-key. and 3. these steps are fixed with an enter key. 

(1) Specification for width of deletion mode 
(a) Center mode (Default: 10 mm) 
A width to be deleted is specified by unit of 1 millimeter 

from O mm to 40 mm according to a reference of a 
document. In an independent page mode. a width for dele­
tion in a binding section of each page becomes a half thereof. 

(b) Top mode (Default: 10 mm) 
A width to be deleted is specified by unit of 1 millimeter 

from O mm to 30 mm according to a reference of a 
document. 

( c) Bottom mode (Default: 10 mm) 
A width to be deleted is specified by unit of 1 millimeter 

from O mm to 30 mm according to a reference of a 
document. 

( d) Right/left mode (Default: 10 mm) 
A width to be deleted is specified by unit of 1 millimeter 

from O mm to 30 mm according to a reference of a 
document. 

Both right/left edges are deleted by the same rate, and in 
an independent page mode, (a) center width of deletion is 
preferred. 

(2) Specification of standard shift rate mode 
(a) Reference in left side mode (Default: 10 mm) 
A position (a shift rate) from the left side of a transfer 

paper is specified by unit of 1 millimeter from O mm to 20 
mm. 

(b) Reference in right side mode (Default: 10 mm) 
A position (a shift rate) from the right side of a transfer 

paper is specified by unit of 1 millimeter from O mm to 20 
mm. 

(3) Entire image mode 
An image which is larger than a document size is not 

deleted. and the image is copied on an entire transfer paper. 
This mode is used in a case where a size of a book page 

document is not known. and is effective when (b) a deletion 
of frame mode is canceled. 

It is assumed herein that image data outside a read 
scanning area in the auxiliary direction is white data. 

Next. a description is made for operations of the TPS 
system. 

A. TPS operation mode 
(1) Read mode 
(a) Book page document read mode 
The mirror 222 is switched off. the fluorescent lamps 201. 

202 each provided in the lower side are turned ON. spread 
book pages is read once by being scanned in a rightward 
direction with the scan unit 200 after correction for shading 
of the image at the left home position. and the read image 
data is stored in the frame memory 104. 

(b) Sheet document read mode 
The sub-first mirror 222 is inserted into the light path. the 

fluorescent lamps 203. 204 each provided in the upper side 
are turned ON. and a sheet document is read by being 
scanned in a rightward direction with the scan unit 200 after 
correction for shading of the image at the left home position. 
the read image data is stored in the frame memory 104. 

(2) Return mode 
(a) Page turn 

42 

In the book page document read mode. high pressure bias 
is loaded to the turning belt 28. the scan unit 200 scans a 

5 book document in a leftward direction. and is stopped at a 
point of time when the turning belt 208 has reached the right 
edge section of the spread book pages. the turning belt 208 
is raised. then the scan unit 200 scans the document in the 
leftward direction after 0.5 sec thereof. 

10 
A right edge section and an upper edge section of the 

spread book pages are detected according to the read image 
by the read sensor (CCD). and an effective area for an image 
in a position for initially sucking a page and in the main 
scanning direction is computed. Also positions of the right 
edge section and the left edge section of the spread book 

15 pages are detected by the page sensor provided in the page 
transfer path when a page is turned. and an image effective 
are in the auxiliary scanning direction is computed. 

(b) Scan unit return 
In the sheet document read mode. the scan unit 200 scans 

20 the document in the leftward direction. 
(3) Homing mode 
When power is regularly turned on. the document base is 

lowered. and is saved from the scan unit 200. The scan unit 
200 scans and is set to the central home position. 

25 (4) Pre-scan mode 
The scan unit 200 runs to the left home position to prepare 

for shading correction and for starting read. 
(5) After-scan mode 
After return operation is complete. the scan unit 200 runs 

30 to be set in the central home position. the document base is 
lowered to be saved from the scan unit 200, which makes it 
possible to take out the book page document. 

FIG. SO shows a timing for copying operation in the book 
page document mode (book pate document read mode) (in 

35 the present apparatus and shows a case where an edge 
section of a book page document is being detected according 
to the image in the initial mode after the print key in the 
operating section 9!J is pressed down. In FIG. 50, page 2 and 
page 3. and page 4 and page 5 form a spread book page 

40 respectively. Signs RP and LP for the read signal memory R 
in the frame memory 104 indicates that the respective read 
image data is for a right page (RP) and a left page (LP). 
Furthermore spread two pages of a book page document are 
continuously read with one scan by the scan unit 200. the 

45 read image data is stored as read data for a size A3 in the 
frame memory 104, the image data is read out from the 
frame memory 104 according to each output mode. and the 
image is formed by a laser printer and is recorded onto 
transfer paper. FIG. 50 shows the 1 vs 1 copying mode in 

50 which an image of a book page document having a size of 
A3 is outputted onto transfer paper having a size of A3. and 
a copy of the book page document is prepared. 

At a timing of an operation in the book page document 
shown in FIG. 50. when the print key for instructing start of 

55 copying in the operating section 9!J is turned ON. the 
microcomputer in the IPU 103 makes the scanner motor 106 
for running the scan unit 200 rotate in the reverse direction 
and makes the scan unit 200 located at a central position of 
the apparatus move in the direction where reading is started. 

60 When the scan unit 200 moves to a reading start position 
which is a left side home position. the microcomputer in the 
IPU 103 drives the scanner motor 106 so that the scan unit 
200 moves in the rightward direction. lights up the both 
fluorescent lamps 201. 202 and starts reading and scanning 

65 the book page document. 
The microcomputer in the IPU 103 regards an area from 

an edge section of a left page of the spread book page 
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document as an image area and generates a signal SFGPJE 
indicating an effective image area in the auxiliary reading 
direction. The microcomputer in the IPU 103 operates the 
data write signal memory W in the frame memory 104 
according to the effective image area signal SFGATE. and 5 

controls an area for data write. The microcomputer in the 
IPU 103 recognizes a central position of a binding section of 
a spread book page document from a control address of the 
scanner motor 106. and uses the data as a reference position 
for a second image in the independent page copying mode 10 

or for forming a read image in the spread page copying mode 
at a center of transfer paper. 

When the scan unit 200 reaches an edge section of a right 
page of a spread book page document. detection of an edge 
section of a right page of the book page document is started. 15 

and the microcomputer in the IPU 103 computes a position 
for attracting a page when turning a page. When reading/ 
scanning by the scan unit 200 ends. reciprocal movement for 
reading and scanning is started. and after an effective image 
area is decided according to a position for page accommo- 20 

dation in the first operation. image formation by the laser 
printer is started. Namely the microcomputer in the IPU 103 
computes a position of a right edge position of the page 
according to scanning position of the scan unit 200 when 
detection of accommodation of the turn page by a page 25 

sensor is started as well as from a form of accommodated 
page, and also computes a position of a left edge section of 
the page of the book page document according to a scanning 
position of the scan unit 200 when discharge of a turned page 
is detected by the page sensor as well as to a form of 30 

accommodated page. 

44 
page section of a spread book page document. The right side 
document base I moves in the vertical direction in associa­
tion with turning according to a thickness of a right page 
section of the spread book document. the right and left 
document bases are jointed to each other at a back cover 
section of the book page document and displace so that the 
back cover section of the book page document rotates 
around a right edge section of the left side document base I 
in association with turning of pages. 

FIG. 52 shows a spread book page document and a range 
of image memory ( a range for storage of image data in the 
frame memory 104). 

Left pages of a book page document are piled up each 
time a page is turned, and a top page in the left side displaces 
rightward in the inclined direction. On the other hand. a right 
page of a spread book page document displaces rightward in 
association with turning of pages. but because of rotation of 
the back cover section it returns to the original position. Also 
a left page of a spread book page document displaces 
rightward being pulled by a curbed section in the binding 
section. 

As a result of simulation. it has turned out that the 
maximum displacement of a right page of a spread book 
page document is 14.5 mm against a book thickness of 40 
mm in a case of document having a size of A4. FIG. 53 to 
FIG. 59 show a result of simulation on movement of a right 
top page of a book page document. and FIG. 53 shows 
movement of a right top page of a book page document 
against a book thickness of 40 mm in a case of a document 
having a size of A4. FIG. 54 shows movement of a right top 
page of a book page document against a book thickness of 
30 mm in a case of a document having a size of A4, and FIG. 
55 shows movement of a right top page of a book page 
document against a book thickness of 30 mm in a case of a 
document having a size of A5. 

FIG. 56 shows movement of a right top page against a 
book thickness of 30 mm in a case of a document having a 
size of B6. and FIG. 57 shows movement of a right top page 
against a book thickness of 20 mm in a case of a document 
having a size of A4. FIG. 58 shows movement of a right top 
page against a book thickness of 10 mm in a case of a 
document having a size of A4. and FIG. 59 shows movement 
of a right top page of a book page document against a book 
thickness of 30 mm in a case of a document having a size of 

Also in the second copying cycle and on. immediately 
after reading/scanning is finished within the effective image 
area computed according to a position of accommodated 
page detected in the previous cycle. image formation by the 35 

laser printer is started. The data read signal memory R in the 
frame memory 104 is operated according to the signal 
PFGPJE indicating an effective image area in the auxiliary 
scanning direction in the side of the laser printer, the image 
data is outputted from the frame memory 104 in synchro- 40 

nism to the laser printer. When turning each page. an edge 
section of a spread book page document is repeatedly 
detected by the page sensor. By repeating the steps described 
above. spread book pages are copied automatically by 
turning pages of the book page document. 45 B5. 

The present apparatus executes an operation for turning 
pages stably against displacement of an attracting roller. The 
attracting position is important for attracting only a front 
edge section of a page and displacing it upward to guide the 
page into a page accommodating section. As described 50 

above. when pages of a book page document are turned and 
scanned. an edge section of each page of a book page 
document is detected, a position for attracting and separating 
a page is decided to an edge section of the page of a book 
page document changing in association with the operation 55 

for turning pages. and control is provided so that attraction 
and separation of a page will be executed according to a 
specified page width. 

Next. a description is made for movement of a book 
document base and a range of an image memory. 

FIG. SI shows motion of the book document base I. 
60 

During read of a book page document BO. the right and left 
document bases I are independently pressurized so that a 
spread page of the book page document BO is kept hori­
zontal in the same plane as described above. The left side 65 

document base I moves only in the vertical direction in 
association with turning according to a thickness of a left 

As described above. the left side document base I on 
which a left cover page of a book page document is fixed is 
fixed in the reading/scanning direction and moves only in 
the vertical direction, and for this reason, it never displaces 
leftward beyond a first left page of a book page document. 
namely a left cover page. Also when reading a book page 
document. the book page document is pressed upward to the 
scan unit 200. and the scan unit 200 is run in contact to the 
book page document, so that a bundle of book page docu­
ments is energized to the downstream in the scanning 
direction. 

The present apparatus has the frame memory 104 as an 
image memory to store image data as described above. and 
uses this image memory 104 for the following purposes. 

Firstly. the image memory 104 insures stability in move­
ment of a book page document displaced in association with 
contact and reading by the scanning unit 200 and also 
protects the document as a speed buffer in document read 
and image formation. Secondly the image memory 104 
repeats copying a document by repeatedly using the image 
data read in the first scan. so that the document is protected 
and productivity in copying is improved. Thirdly the image 
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memory 104 uses a page position detected in the first 
operation for deciding a position of a page to be copied and 
for separation of an independent page. 

As shown in FIG. 52. a range for storage of book page 
document image data in the image memory 104 is allocated 5 
around a binding section of a book page document. and 
when a document is copied with the same size or reduced 
size. at maximum image data for a book page document 
having a size of A1 can be stored in the area. 1n the image 
memory 104. storage of image data form a point just ahead 10 
the area to the VPU 102 is started by the lPU 103. and a 
surplus section of the image memory 104 is located in the 
rightward direction. 

46 
is generated. and an image data storage range when an image 
is copied with the same size is satisfied. and displacement 
rate of a page can be compensated. Also a further allowance 
is generated in the image memory 104 when an image is 
copied (read) with a reduced size. 

On the other hand. when an small size document is copied 
(read) with an enlarged size. the surplus section for 35.1 mm 
in the image memory 104 decreases according to a factor in 
image size change. and in a case of the maximum magni­
fication factor of 141 %. the document image area is: 

35.1/ l.41=24.9 mm, 

Next. a description is made for compensation for dis­
placement of a page. 

At first, description is made for a size of the image 
memory 104. The Image memory 104 has a memory capac­

and a displacement rate of a page position does not depend 
15 

on a size of a book page document, so that an allowance for 
the image memory 104 in copying with the maximum 
magnification factor is: ity of 16M bytes ( 128M bit: Accurately 134.217 .728 bits). 

and stores therein 4-bit/dot image data having been sub­
jected to image processing from the VPU 102 as multi- 20 
valued data. For this reason. an image data storage area in 
the image memory 104 is for a size A3 and odd. Herein 16M 
bytes correspond to 33.554,432 dots (134.217.728 bits/4), 
and size A3 corresponds to 30,953.520 dots ( 4680 dotx6614 
lines), so that a surplus in the image memory 104 is 25 
2,600.912 dots. 

A surplus of this image memory 104 is for 555 lines. and 
as a memory area for 1 line in the image memory 104 is used 
for storage of blank data for deletion of an image, so that an 
effective surplus of the image memory 104 corresponds to 30 
35.1 mm. The area for this size A3+35.1 mm is an image 
data storage area in the image memory 104, and a surplus of 
the image memory 104 is used to accommodate displace­
ment of a page due to a thickness of a book page document 
in a case of a spread book page document having at 35 
maximum a size of A3. ln the present apparatus, as described 
above, the image memory 104 is capable to store therein one 
page of a spread book page document having at maximum 
a size of A3 in a case where the book page document has a 
thickness of at maximum 40 mm with its surplus section. 40 
This surplus section is used to compensate displacement of 
a page of a book page document 

Next, a description is made for displacement of a page of 
a book page document. 

The maximum allowable book thickness is 40 mm. and 45 
each time a page is turned. a binding section of a book page 
document displaces rightward. and also a right edge section 
of a right page as a final page to be read and scanned 
displaces. Also a left cover page is fixed in the reading/ 
scanning direction, and the binding section rotates, so that 50 
displacement of a position of a right edge section of a right 
page in a spread book page document is less than a thickness 
of the book. As a result of numerical simulation on a position 
of a right edge section of a spread book page document, it 
has turned out that a maximum absolute value of displace- 55 
ment of a right edge section of a right page in a spread book 
page document in a case of a book page document having a 
size of A4 and a thickness of 40 mm is 14.5 mm. A 
maximum value of displacement of a right edge of a right 
page in a spread book page document does not depend on a 60 
size of a book page document. and the smaller a thickness 

24.9-14.5=10.5 mm 

and for this reason. even in copying with the maximum 
magnification factor. an image data storage range in the 
image memory 104 is satisfied. and displacement rate of a 
page position can be compensated. 

1n the present apparatus, in addition to compensation for 
displacement of a page position in a book page document as 
described above, the allowance in a memory capacity is also 
used for adjustment of dispersion of precisions between 
machines and also for adjustment of resist. 1n this apparatus. 
as shown in FIG. 52. dispersion in precision between 
machines and a memory space for resist adjustment are 
distributed in the directions where scanning starts and ends 
respectively in the image memory 104, and a position where 
storage of image data is started is a point by 5 mm frontward 
from an edge section of a left page in a book page document 
having a maximum size and by 215 mm upstream in the 
scanning direction from a reference position for a book page 
document. As described above. a position for storage of 
image data of a spread book page document in the image 
memory 104 is decided by the IPU 103. and a suppress 
memory space is used for compensation of displacement of 
a page position in the upstream direction for page turning in 
association with repetition of page turning. 

1n the present apparatus. a position of a top page of a book 
page document is accurately detected by using the page 
sensor 214 and checking insertion and discharge of a turned 
page in the turned page accommodating section in the page 
turn and scan mode as described above. and an image of a 
book page document is accurately allocated. and also images 
of a peripheral section of a page as well as of the binding 
section are deleted. Detection of a page edge section is 
executed in association with page turning. and a page size of 
the book page document is determined. In this apparatus. 
after a book page document is read first. a position of a left 
edge section of a left page in the side where reading of the 
book page document is started detected in the previous 
operation is regarded as a position for starting storage of 
image data for the spread book page document in the image 
memory 104. With this feature. an image storage range in the 
image memory 104 is aligned to a page edge section in the 
side where scanning is started, and an allowance of memory 
scape for an image data storage range in the image memory 
104 increases to th side where the scanning ends and in 

of a book. the smaller the displacement is. Namely the image 
memory 104 has a surplus memory capacity for 35.1 mm. 
and when an image is copied (read) with the same size. an 
allowance of 65 which the page displaces. 

35.1-14.5=20.6 mm 

1n the 1 vs 1 copying mode in which. for instance. an 
image of a book page document having a size of Al is 
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outputted to transfer having a size of A3 as shown in FIG. 
50. the IPU 103 starts storage of the image data from a fixed 
position in the image memory 104 in the first read/scan with 

48 
memory 104 when a magnifying factor is Min copying with 
an enlarged size can be computed from a position for starting 
storage of image data in the image memory 104 when an 
image is copied with the same size or with a reduced size 

5 through the following expression: 
the scan unit 200 as indicated by the effective image area 
signal SFGATE as well as by the data write signal memory 
Win the image memory 104. In the second and subsequent 
read/scan by the scan unit 200. the IPU 103 starts accom­
modation of turned pages of the image data to the flame 
memory 104 from a position of a page edge section com­
puted from a position where a turned page was discharged 10 

in the previous operation for turning the page. 
Also as described above. an analog signal from the image 

read plate 101 is processed by the VPU 102 and stored real 
times by the IPU 103 in the image memory 104. and is 
outputted from the image memory 104 in synchronism to 15 

image formation by the printer. The main controller in the 
IPU 103 starts transmission of image data at an address 
specified by an address bus in the image memory 104 
comprising a DRAM. The scanner controller in the IPU 103 
provides controls over the memory controller for detection 20 

of an abnormal state. and if a book page document moves 
during read of the book page document and the set position 
becomes incorrect and a range of storage of page image data 
in the image memory 104 comes to the front side from a 
position of a right edge of a page at a read edge side in the 25 

reading/scanning direction detected later, the scanner con­
troller determines that the state is abnormal. In this step. the 
image data is not correctly stored in the image memory 104 
and a portion of the image data is lacked. the main control 
board 107 makes the operating section 99 generate warning 30 

before output of the image according to the determination. 
Then description is made for compensation in image size 

change. 
In this apparatus. image data consisting of multi-values 

having been subjected to image processing including image 35 

size change is stored in the image memory 104. and the data 
is write data without cutting of page image. a binding section 
and a frame section deleted therefrom. A capacity of the 
image memory 104 is for size A3 and odd for outputted 
image. so that a range in which image data of a document 40 

can be stored with a changed image size is different from 
that when the image is copied with the same size. When an 
image is copied with the same size or with a reduced size, 
an image data storage range in the image memory 104 is for 
size A3. but when an image is copied with an enlarged size 45 

(in the auxiliary scanning direction), a range of storage of 
document image data in the image memory 104 becomes 
smaller in association with the magnifying factor. For 
instance. a document image data storage in the image 
memory 104 when an image is copied with an enlarged size 50 

(in the auxiliary size). the range is for size B5 in case of a 
magnifying factor of 115%. and for size A4 in a case of a 
maximum magnifying factor of 141 %. 

As a book page document is set on the document base 1 
with reference to a front position from the binding section, 55 
an origin of a book page document image and for image size 
change is a left edge section of a back cover page. To realize 
copying with a changed image size with a limited capacity 
of the image memory 104, an image data storage range in the 
image memory 104 is changed as described below when an 60 

image is copied with a changed size. 
The IPU 103 changes a position for starting storage of 

image data in the image memory 104. when an image is 
copied with an enlarged size, according to the magnifying 
factor. and in association with change of the position. also an 65 

image data storage range in the image memory 104 changes. 
The position P for starting storage of image data in the image 

Pmm=210 (l-1/M) 

The position Pfor starting storage of image data in the image 
memory 104 when a magnifying factor is the maximum one. 
namely 141% (M=l.41) is 61 mm away rightward from a 
position for starting storage of image data in the image 
memory 194 when an image is copied with the same size. 
For this reason. if a position for starting storage of image 
data in the image memory 104 when an image is copied with 
the same size or with a reduced size is specified at a point 
frontward by 5 mm from an edge section of a left page in a 
book page document having the maximum size and by 215 
mm away from a reference position for setting a book page 
document upstream in the scanning direction. a position for 
starting storage of image data in the image memory HM 
when an image is copied with a magnifying factor of 141 % 
is a position 154 mm away from a reference position for 
setting a book page document upstream in the scanning 
direction. 

FIG. 60 shows timing of a copying operation of the 
present apparatus in the book page document copying mode. 
This is a timing of copying operation in the independent 
page copying operation in which an image of a book page 
document having a size of A5 is enlarged by 141 % and 
copied on a forrn having a size of A4. FIG. 47 shows a 
timing of copying operation in the book page document 
copying mode in which an image of a book page document 
having a size of A4 is copied onto a form also having a size 
of A4 without changing a size of the image. In this 
apparatus. image size change in the auxiliary scanning 
direction is executed by the IPU 103 by changing a running 
speed of the scanner motor 106 according to data for 
magnifying factor from the main control board 107 and 
changing a scanning speed of the scan unit 200. and the main 
control board 107 transfers data for the magnifying factor to 
the IPU 103 according to. for instance, an input signal from 
the operating section 99. A time for scanning a document 
becomes longer in proportion to a magnifying factor when 
an image is copied with an enlarged size. 

As understood from the SFGATE and memory signal W 
shown inFlG. 60andFIG. 47, theIPU 103 stores image data 
form the VPU 102 in the image memory 104 even during 
read/scan, and outputs the image data form the image 
memory 104. An operation of the scan unit 200 for reading 
a document is executed within a constant range regardless of 
a magnifying factor or a document size. and when an image 
is copied with an enlarged size. the IPU 103 detects an end 
of a memory address of the image memory 104 and ends the 
copying operating indicating completion of storage of image 
data with the memory signal W. Also when an image is 
copied with a reduced size. the IPU 103 detects a point of a 
read edge of the read/scan operation prior to a final address 
of the image memory 104. and at this point of time termi­
nates storage of image data in the image memory 104. 

Then description is made for restrictions over image size 
and enlargement of an image. 

Generally a form size equal to the book page document 
image size having been subjected to size change is selected. 
and if the book page document image size is any of rated 
ones. the image is appropriately allocated on the form with 
an area generated because of contraction of the binding 
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section of the book page document due to warping as a blank 
section. Also if the book page document size having been 
subjected to the form size is smaller than a size of a form. 

50 
nifying factor. and also determines in step S4 whether a read 
command has been received or not from the main controller. 
and if it is determined that the read command has been 
received from the main controller. the scanner controller a blank area is generated within a form and them the image 

is allocated. 5 makes in step S5 the scan unit 200 read the book page 
document. FIG. 61 shows an image range in the spread page copying 

mode. and FIG. 62 shows an image range in the independent 
page copying mode. These figures show an image size of a 
document copied with a same size. and an image size of an 
image data which can be stored in the image memory when 10 

enlarged by 141 % for copying. As shown in FIG. 61 and 
FIG. 62. a form may be selected according to a size of a 
document image as well as to a magnifying factor. but for 
instance. in a first case where an image of a book page 
document having a size of A4 is copied with the same size 15 

onto a form having a size of B5 in the spread page copying 
mode. or in a second case where an image of a document 
having a size of B4 is copied with a magnifying factor of 
115% onto a form having a size of B4 in the spread page 
copying mode. a size of an image is larger than a size of a 20 

form, and an image overflow the form. As an image is set 
with reference to a position at a enter in the front side of a 
spread book page document. edge sections of a page and an 
upper section of the page are lacked. 

Next. a description is made for a case where a document 25 

size is larger than an image data storage range in the image 
memory 104 when an image is copied with an enlarged size. 
FIG. 63 shows examples of document size, image size, and 
form size in a case where an image is copied with an 
enlarged size in the independent page copying mode. In this 30 

apparatus. an image data storage range in the image memory 
104 when an image is copied with an magnifying factor of 
141 % is an area for a size of A4 as shown in FIG. 63, and 
an area outside the range is out of the image data storage 
range in the image memory 104, and the image data can not 35 

be outputted from the image memory 104. 
For instance. in a case where an image of a page having 

a size of A4 is copied with a magnifying factor of 141 % onto 

Then the scanner controller makes in step S6 the scan unit 
200 turn a page of the book page document. and determines 
in step S7 according to an input signal from the page sensor 
214 whether a turned page of the book page document has 
been accommodated in the turned page accommodating 
section or not. If it is determined that the turned page of the 
book page document has been accommodated in the page 
accommodating section. the scanner controller determines in 
step SS according to an input signal from the page sensor 
whether the turned page of the book page document has been 
discharged from the page accommodating section or not. and 
if it is determined that the turned page of the book page 
document has been discharged from the turned page accom­
modating section. the scanner controller determines in the 
step S9 positions of a front edge section and a rear edge 
section of the book page document in the auxiliary docu­
ment as described above according to an input signal from 
the page sensor 214. and computes a page size p of the book 
page document. 

Then the scanner controller compares in step SIO a page 
size p of the book page document to an image data storage 
range m in the image memory 104. and if p is smaller than 
m (p<m). the scanner controller executes normal processing 
in step S14. If pis not smaller than m, the scanner controller 
sends a signal indicating an abnormal state to the main 
controller in step SU. When the main controller receives the 
signal indicating the abnormal state from the scanner 
controller. the main controller stops preparation for image 
formation in step Sl2, and makes in step S13 the guidance 
display section provide a warning display as shown in FIG. 
48D. With this feature. the image data for the book page 
document is prevented from being outputted without being 
stored in the image memory 104 and laking a portion 
thereof. a form having a size of A4 in the independent page copying 

mode. the image data storage range in the image memory 
104 is as shown in FIG. 63. but an area lacked from the 
image is out of the form. and an image within a range of the 
form is formed. In this apparatus, the IPU 103 determines 
whether a range of document image is within an image data 
storage range in the image memory 104 or not. 

40 In case where. after preparation for image formation is 
stopped and the warning display is provided in the guidance 
display section. a a.EAR signal is not inputted from the 
operating section 99 and a STARf signal is inputted again 
from the print key. the main conlroller determines that a 

Concretely the IPU 103 previously computes an image 
data storage range in the image memory 104 from a mag­
nifying factor specified from the main control board 107 as 
described later. Then the IPU H>3 compares a page size of 
a book page document to an image data storage range in the 
image memory 104 when an image is copied with a changed 
image size. and if the latter is larger than the former. or if 
even a portion of the latter overflows the former. output of 

45 portion of a page image is to be outputted. and restarts image 
formation and an operation for reading the image. It should 
be noted that, in the case shown in FIG. 63. if the book page 
document image is enlarged in the auxiliary scanning direc­
tion and a form for feed in the vertical direction is selected. 

50 also the lacked area is included in the form range. 
Also. as shown in FIG. 63. in a case where an image of 

a page having a size of A4 is copied at a center of a form 
having a size of A3 at a center thereof with a magnifying 
factor of 141% in the independent page copying mode. the an image is stopped. and warning display is provided in the 

guidance display section as shown in FIG. 48D. 
These controls are provided in the first operation for 

reading. turning and scanning a page by a scanner controller 

55 image is formed at a center of the form with image data form 
the image memory 104. In this case. a portion in a lacked 
area and within a form can not be formed. In a case where 
an image range exceeds the image data storage range in the in the IPU 103. The scanner controller receives data for a 

magnifying factor from the main controller in step SI as 
shown in FIG. 64. and determines in step S2 whether the 60 

image is to be copied with the same size or a reduced size 
according to the data. If the image is to be copied with the 
same size or a reduced size, the scanner controller computes 
an image data storage range min the image memory 104 in 
step S3 from the detected size of the book page document 65 

above ( detected values for an edge sections in the auxiliary 
scanning direction. a binding section) or data for the mag-

image memory 104. the IPU 103 allocates the maximum 
image data storage range in the image memory 104 in the 
auxiliary scanning direction (a range corresponding to an 
image width of 210 mm) at a center, a right reference 
position. or a left reference position of the form with 
reference to the form reference. and outputs all image data 
for a portion outside the image data storage range in the 
image memory within the form as blank data and generates 
a blank section. 
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In this embodiment. the apparatus according to the 
present invention comprises the scan unit 200 as a reading 
means for reading an image of a spread book page document 
from an edge section of one page therein placed with the 
central binding section aligned to a reference position. an 
image size changing means for changing a size of an image 
to be read by this reading means 200. the image memory 104 
as a storage means for storing therein read image having 
been subjected to image size change. and the IPU 103 as a 
means for differentiating a range for storage of image data 
having been subjected to image size changing when reading 
a book page document with a changed size in the storage 
means 104 from a range for storage of image data when 
reading a book page document with a same size in the 
storage means 104. so that. correct image data for a book 
page document can be outputted even when the image is 
read with a changed image size. Namely. in a case where an 
image of a spread book page document placed with the 
central binding section being aligned to the reference posi­
tion is read from an edge section of one page of the spread 
book page document and the read image data is stored in the 
storage means. it becomes possible to prevent a fault in 
which an image data storage range in the storage means 
when copying an image with a changed size is limited 
according to a capacity of the storage means and a rear edge 
section of the read image is lacked 

Also the apparatus according to the present embodiment 
comprises the scan unit 200 as a reading means for reading 
an image of a spread book page document placed with the 
central binding section being aligned to the reference posi­
tion from an edge section of one page of the spread book 
page document. an image size changing means for changing 
a size of an image to be read by the reading means 200, the 
image memory 104 as a storage means for storing therein 
image data having been subjected to image size changing, 
and the IPU as a means for deciding a position for starting 
storage of the image data having been subjected to image 
size change according to a magnifying factor, so that it is 
possible to output correct image data of a book page 
document irrespective of the magnifying factor. 

In the apparatus according to the present invention com­
prising the scan unit 200 as a means for reading an image of 
a spread book page image. an image size changing means for 
changing a size of an image read by the reading means 200, 
and the image memory 104 as a storage means for storing 
therein read image data having been subjected to image size 
changing. said apparatus has the JPU 103 as a warning 
means for generating a warning in a case where a range for 
storage of image data having been subjected to image size 
change overflows the prespecified range, or in a case where 
a range for reading out image data form the storage means 
104 overflows the prespecified range. so that a warning for 
alerting an operator not to output incorrect image can be 
provided. 

Also in the apparatus comprising the scan unit 200 as a 
reading means for reading an image of a spread book page 
document and the storage means 104 for storing therein read 
image data. said apparatus has the JPU 103 as a means for 
changing image data to be outputted to blank data in a case 
where an address for reading image data form the storage 
means 104 is out of the prespecified means. so that the 
apparatus can prevent an incorrect image from being 
outputted. in a case an address for reading image data form 
the storage means 104 is out of the prespecified means. 

Furthermore. the apparatus according to the present 
invention comprises the scan unit 200 as a reading means for 
reading an image of a spread book page document. an image 

52 
size changing means for changing a size of read image read 
by the reading means 200. the storage means 104 for storing 
therein read image data having been subjected to image size 
changing. the IPU 103 as an output means for outputting 

5 image data read from this storage means 104. the scan unit 
200 as a page turning means for turning pages of spread 
book page document. the IPU 103 as a computing means for 
computing an image data storage range in the storage means 
104 when an image is copied with a changed size. the page 

10 sensor 214 and IPU 103 as a page size detecting means for 
detecting a page size of a book page document. and the IPU 
103 as a comparing means for comparing a page size 
detected by the page size detecting means to the image data 
storage range computed by the computing means when an 

15 image is copied with a changed size. so that it becomes 
possible to prevent a fault in which a portion of read data is 
not stored in the storage means and lacked. and the image 
data with the portion lacked is outputted. 

It should be noted that the above description of the book 
20 page forming apparatus described above assumes an elec­

trostatic copying machine. the present invention can simi­
larly be applied to a book page document image forming 
apparatus used in an image forming apparatus such as a 
facsimile machines based on the electrostatic recording 

25 system other than the book page document image forming 
apparatus as described above. Though the above description 
of the book page document forming apparatus assumes a 
book page document which is written in a horizontal format 
and is turned leftward (with a left top cover page). However. 

30 there are book page documents which are written in the 
vertical direction ad turned rightward. In cases of these types 
of document. the book page document described above has 
only to be arranged in the symmetrically reverse position. 
and then the left and right pages in the above description 

35 become contrary. Also the book page document image 
forming apparatus described above can be applied to book 
page documents in which a right page thereof is different 
from a left page thereof or in which right and left edge 
sections are different. 

4D It should be noted that. only in a case where an image is 
enlarged in the auxiliary scanning direction in the indepen­
dent page copying mode and is copied onto a form fed in the 
longitudinal direction, a range of the copied image over­
flows the memory range, and for this reason in the embodi-

45 ment described above, a portion outside the memory is 
generated as a blank section. but the configuration is allow­
able where only forms fed in the sideward direction can be 
selected in the independent page copying mode and also 
only forms fed in the longitudinal direction can be selected 

50 in the spread page copying mode. The pwposes are firstly 
that it is possible to prevent mistakes in copying caused by 
incorrect section of a form because orientation length and 
width are substantially fixed in the independent page copy­
ing mode and the spread page copying mode respectively. 

55 and secondly that it is possible to prevent a copy of an image 
with a portion thereof lacked with a combination of the 
above-described modes. However. it is possible to use forms 
not having any rated size in the conventional directions 
(namely in the longitudinal direction in the independent 

60 page copying mode and in the sideward direction in the 
spread page copying mode) by manually feeding the forms 
and by entering lengths in the longitudinal direction as well 
as in the sideward direction. 

Although the invention has been described with respect to 
65 a specific embodiment for a complete and clear disclosure, 

the appended claims are not to be thus limited but are to be 
construed as embodying all modifications and alternative 
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constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 

What is claimed is: 
1. A book page document image reading apparatus com­

prising: 
a reading means for reading an image of a spread of book 

pages: 
an image size changing means for changing a size of an 

image read by said reading means; 
a storage means for storing the read image data after size 

change by said image size changing means; 
an output means for outputting the read image data from 

said storage means; 

54 
circuit for 2 pieces of fluorescent lamps lights up each lamps 
by switching the lamps to the fluorescent lamps for exposing 
a book page document when a book page document is to be 
read. and to the fluorescent lamps for exposing a sheet 

5 document when a sheet document is to be read respectively. 
8. A book page document image reading apparatus 

according to claim 7. wherein said fluorescent lamps are 
synchronized to sampling for a read image of a charge­
coupled device by said inverter circuit and are driven by 40 

10 kHz so that a nonuniform density in a read image does not 
occur. 

a page turning means for turning pages of a spread of 15 

book pages; 

9. A book page document image reading apparatus 
according to claim 7. wherein suppress of said range for 
storage of image data has a range for storage of image data 
having a thickness of 40 mm or Jess of maximum thickness 
of a book in addition to a size of one page of A3 in maximum 
spread of book pages as compensation for displacement in 
pages of a book page document. 

a computing means for computing a range for storage of 
the image data in said storage means when the image 
size is changed; 

a page size detecting means for detecting a page size of 
the book page document; and 

a comparing means for comparing the page size detected 
by said page size detecting means to a range for storage 
of image data computed by said computing means 
when the image size is changed. 

2. A book page document image reading apparatus 
according to claim 1. wherein said reading means comprises 

20 
IO. A book page document image reading apparatus 

according to claim 7. wherein suppress of said range for 
storage of image data is used for adjusting dispersion of 
precision between apparatuses and for resist adjustment 
other than compensation for displacement rate in pages of a 

25 
book page document according to an image size changing 
processing. 

11. A book page document image reading apparatus 

an image reading plate having a charge-coupled device for 
reading a document image. a video processing unit for 30 
executing from processing of an analog image signal from 
said image reading plate to an ND converting. and a 
carriage for relaying between a signal line of loaded system 

according to claim 7. wherein suppress of said range for 
storage of image data is located in a direction of displace­
ment in the pages due to repetition of turning pages in an 
upstream thereof. 

12. A book page document image reading apparatus 
according to claim 7, wherein a position to start storage of 
said image data in a case where a magnifying factor is less 
than the same size thereof is set to a point displaced by 5 
millimeters frontward from an edge section in a left page of 

in a scan unit such as fluorescent lamps for lighting a 
document and an inverter power for the lamps. a heater, a 35 
thermistor, a fan, and a solenoid. and a wiring in the power 
line. a book page document in maximum size, and a point 

displaced by 215 mm in the side of upstream in scanning 
from a set reference position of the book page document 

3. A book page document image reading apparatus 
according to claim 1. wherein said storage means is frame 
memory. 

4. A book page document image reading apparatus 
according to claim 3. wherein said frame memory is con­
sisted of 4 bits each dot according to a speed responding 
capability. and stores image data after each type of image 
processing is completed. 

5. A book page document image reading apparatus 
according to claim 3. wherein a range for storing read image 
data in the auxiliary scanning direction in said frame 
memory is within approximately 455 mm and 7174 lines 
from the capacity of said frame memory to a range within 
420 mm in A3. the maximum allowable size for a book page 
document. 

6. A book page document image reading apparatus 
according to claim 1. wherein said reading means has a 
function for switching a read light path for a book page 
document provided in a lower side of the apparatus to a read 
light path for a sheet document provided in an upper side 
thereof. and vice versa according to a position control for a 
mirror position to a light path. 

7. A book page document image reading apparatus 
according to claim 1. wherein said reading means comprises 
2 pieces of fluorescent lamps as a light source for exposing 
a book page document. 2 pieces of fluorescent lamps as a 
light source for exposing a sheet document, and an inverter 
circuit for 2 pieces of fluorescent lamps. and said inverter 

40 
13. A book page document image reading apparatus 

according to claim 1, wherein image size changing in the 
auxiliary scaooing direction by said image size changing 
means varies a scanning speed in accordance with the 
magnifying factor thereof. 

45 
14. A book page document image reading apparatus 

according to claim 1, wherein said page turning means 
comprises a turning belt for turning pages of a book page 
document, a driving roller for turning and a turning roller for 
stretching and supporting said turning belt, and an electri-

50 
fying roller for generating a sucking force on said turning 
belt. 

15. A book page document image reading apparatus 
according to claim 14. wherein said turning belt comprises 
a resin film having two layers structure in which a surface 

55 
layer comprises a high resistance film. and a rear surface 
layer comprises a low resistance film. 

16. A book page document image reading apparatus 
according to claim 14. wherein said electrifying roller com­
prises a roller made of metal and a roller covered with 

60 
conductive rubber on the surface of a metal roller. and high 
voltage of ±2 to 4 kV is loaded to said electrifying roller 
from an alternating current power via a switch for switching 
at a prespecified timing. 

* * * * * 




