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@ Image duplicating apparatus.

@ A multiple-mode image duplicating apparatus
having a plurality of groups of modes of operation.
characterized by image reproducing means (24:26),
first selecting means (310/326/332/338/342) for se-
lecting a single group of modes out of said plurality
of groups of modes of operation, second selecting
means (324/328/330/334/336/340/344) for selecting a
single mode of operation from the group of modes
selected Dby said first selecting means
(310/326/332/338/ 342), and control means for con-
trolling said image reproducing means {24/26) to
operate for the mode of operation specified by said
first and second selecting means
{324/328/330/334/336/340/ 344).
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“IMAGE DUPLICATING APPARATUS"

FIELD OF THE INVENTION

The present invention relates to an image du-
plicating apparatus and particularly to an elec-
trophotographic image duplicating apparatus such
as a copying apparatus of the type having an
interactive control panel or an interactive section in
a control panel.

BACKGROUND OF THE INVENTION

Recent versions of copying apparatus have
various extra capabilities including those for bind-
ing margins, zoomed magnification and reduction,
mathematic calculation and frame erasure. For
each of such extra capabilities, there are different
requirements such as the widths to be selected for
binding margins so as to meet the growing de-
mands from the users. The provision of such addi-
tional capabilities and to meet such different re-
quirements, however, the duplicating apparatus ne-
cessitates an increased number of swiiches and
controls which lead to added complexity of the
control panel through which the operator manually
controls the apparatus. The increase in the number
of switches and controls further results in the com-
plexity of hardware and requires a microprocessor
with an increased capacity and an increased num-
ber of input and output ports. All these add to the
production cost of duplicating machines being de-
veloped.

SUMMARY OF THE INVENTION

The present invention contemplates provision
of an image duplicating apparatus which features a
control panel having simple construction and a
relatively small number of switches and controls as
compared to the wide variety of capabilities which
can be achieved of the apparatus.

In accordance with the present invention, there
is provided a multiple-mode image duplicating ap-
paratus having a plurality of groups of modes of
operation, comprising

a) image reproducing means,

b) first selecting means for selecting a single
group of modes out of the plurality of groups of
modes of operation,

c) second selecting means for selecting a
single mode of operation from the group of modes
selected by the first selecting means, and
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d} control means for controlling the image
reproducing means to operate for the mode of
operation specified by the first and second select-
ing means.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of an image du-
plicating apparatus according to the present inven-
tion will be more clearly appreciated from the fol-
towing description taken in conjunction with the
accompanying drawings in which:

Fig. 1 is a side elevation view showing the
general mechanical construction and arrangement
of a preferred embodiment of an image duplicating
apparatus according to the present invention;

Fig. 2 is a plan view schematically showing
the general configuration of the control panel for-
ming part of the image duplicating apparatus illus-
trated in Fig. 1;

Fig. 3 is a diagram schematically showing
the arrangement of a control circuit which may be
incorporated in the image duplicating apparatus
embodying the present invention;

Fig. 4 is a plan view showing, to an enlarged
scale, the arrangement of the various switch areas
provided in the touch panel section which forms
part of the control panel illustrated in Fig. 2;

Fig. 5 is a plan view showing the arrange-
ment of switch strips which form the individual
switch areas of the touch panel section illustrated
in Fig. 4

Fig. 6 is a side elevation view of the switch
areas forming each of the columns of swiich areas
in the touch panel section illustrated in Fig. 5;

Fig. 7 is a view similar to Fig. 4 but shows
the arrangement of the indicators respectively as-
sociated with the switch areas in the touch panel
section illustrated in Fig. 4;

Figs. 8A to 8D are plan views showing var-
jous conditions of the touch panel section as pro-
duced when different menue switches and switch
areas of the touch panel section are depressed;

Fig. 9 is a flowchart showing an example of
the main routine program to be executed by a
master microprocessor unit included in the control
circuit illustrated in Fig. 3;

Fig. 10 is a flowchart showing a color select
subroutine program included in the main routine
program illustrated in Fig. 9,

Fig. 11 is a flowchart showing a full-size
copy mode select subroutine program included in
the main routine program illustrated in Fig. 8;
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Fig. 12 is a flowchart showing a zoomed
magnification ratio select mode subroutine program
included in the main routine program illustrated in
Fig. 9

Figs. 13A, 13B and 13C are flowcharts show-
ing a zoomed magnification ratio input mode select
subroutine program included in the main routine
program illustrated in Fig. 9;

Figs. 14A and 14B are flowcharts showing a
copy-area editing subroutine program included in
the main routine program illustrated in Fig. 9; and

Figs. 15A and 15B are flowcharts showing a
modification of the zoomed magnification ratio in-
put mode select subroutine program illustrated in
Figs. 13A to 13C.

DESCRIPTION OF THE PREFERRED EMBOODI-
MENT

As shown in Fig. 1, an image duplicating ap-
paratus (hereinafter referred to simply as copying
apparatus) embodying the present invention com-
prises a housing 20 having an upper panel portion
formed in part by a transparent document table 22.
A sheet of document (not shown) bearing images
to be reproduced is to be placed on this document
table 22.

During duplication operation of the apparatus,
the document sheet placed on the document table
22 is optically scanned by illumination with light
from an optical scanning system 24. A resultant
beam of light carrying information representative of
the images on the scanned document sheet is
directed to an image reproduction system 26. The
images carried by the light beam are thus provi-
sionally recorded in the form of latent images,
which are then developed into visible toner images
through an electrophotographic process performed
by the image reproduction system 26. The visible
toner images are transferred to any record medium
such as typically a copying sheet transported by a
copy sheet feed mechanism 28 and the copy sheet
now carrying the reproduced images is withdrawn
out of the apparatus by means of an image-fixing
and sheet discharge system 30.

The optical scanning system 24 is of the slit
exposure type and comprises an exposure lamp 32
from which a beam of light is incident on and
reflected from the lower face of the document
sheet on the table 22. The light reflected from the
document sheet is incident onto an object mirror
34 and is redirected rearwardly therefrom. The
lamp 32 and object mirror 34 are carried on a
common movable support member and, in com-
bination, implement a document scanner 36 in the
image duplicating apparatus embodying the
present invention. The document scanner 36 is
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movable forwardly along the document table 22 as
indicated by arrow a and backwardly as indicated
by arrow b and has a predetermined home position
with respect to the document table 22. The light
reflected from the object mirror 34 is re-directed
toward a mirror 38, which further re-directs the light
downwardly toward another mirror 40. The mirrors
38 and 40 are also carried on a common movable
support member and are movable together along
the document table 22 into and out of predeter-
mined home positions with respect to the fable.
The document scanner 36 and such a mirror pair
38/40 are operatively coupled to common drive
means comprising a scanner drive motor (Mg) im-
plemented by a d.c. reversible motor so that the
former is driven to travel at a speed doubling the
speed of movement of the latter.

From the mirror 40, the light travels forwardly
along the document table 22 and passes through
an image magnification/reduction lens unit 42 to a
projecting mirror 46. The lens unit 42 is movable
along the document table 22 independently of the
document scanner 36 and mirror pair 38/40 with
respect to the table 22, The lens unit 42 is thus
operatively coupled to drive means comprising a
lens drive motor 48 (M.) which may be imple-
mented by a d.c. stepper motor. From the projec-
ting mirror 46, light is reflected toward the image
reproducing system 26. The projecting mirror 46 is
herein assumed to be fixedly held with respect to
the housing 20 but, where desired, may be ar-
ranged to be movable and/or rockable with respect
to the housing 20.

The image reproducing system 26 of the ap-
paratus comprises a cylindrical image transfer
drum 50 having a photoconductive peripheral sur-
face. The light reflected downwardly from the pro-
jecting mirror 52 is projected onto the peripheral
surface of this image transfer drum 50. The drum
50 is rotatable about its center axis in a direction
indicated by arrow ¢ and is driven for rotation at a
fixed peripheral speed by means of a main drive
motor (not shown) of the apparatus which may be
provided independently of the scanner and lens
drive motors. Movement of the lens unit 42 in
either direction with respect to the mirror 46 resulis
in a change in the position of the unit 42 with
respect to the peripheral surface of the drum 50
and accordingly in a change in the
magnification/reduction ratic (hereinafter referred to
simply as magnification ratio) of the images to be
reproduced. The image reproducing system 26 fur-
ther comprises a main charger 52 to sensitize the
photoconductive peripheral surface of the image
transfer drum §0. Posterior to the path of light from
the mirror 52 to the drum 50 is located an image
developing stage 54 which is herein shown as
including two, upper and lower developing units
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54a and 54b detachably mounted in the apparatus
and each having a stock of a developer powder
composed of a mixture of electrostatically charged
carrier particles and black or otherwise colored
toner particles. In the description to follow, it will be
assumed by way of example that red-colored toner
particles is stored in the upper developing unit 54a
and black-colored toner particles stored in the low-
er developing unit 54b.

In the image developing stage 54 is further
provided a drive motor (Mp) by means of which the
rotatable members forming part of each of the
developing units 54a and 54b are to be driven for
rotation for applying toner particles to the peripn-
erat surface of the image transfer drum 50 from a
selected one of the developing units 54a and 54b
as will be described in more detail. Posterior to the
developing stage 54 in turn is provided an image
transfer charger 56 which is operative to charge the
copy sheet so that the toner images formed on the
drum 50 are transferred to the copy sheet. The
copy sheet thus having the toner images carried
thereon is cleared of charges by a separation
charger 58 which is located posterior to the transfer
charger 56. There is further provided a drum clean-
er unit 60 which removes any residual toner par-
ticles from the peripheral surface of the drum 50.
Posterior to this cleaner unit 60 in turn is located a
charge eraser lamp 62 which irradiates the cleaned
peripheral surface of the drum 50 to eliminate the
charges which may be left thereon.

The copy-sheet feed mechanism 28 of the
copying apparatus is provided in conjunction with
first and second copy-sheet supply casseties 64a
and 64b detachably fitted to the housing 20 and
which respectively have encased therein stocks of
copy sheets of different sizes. The copy-sheet feed
mechanism 28 per se comprises first and second
copy-sheet feed rollers 66 and 68 associated with
the cassettes 64a and 64b, respectively. Each of
these rollers 66 and 68 is driven for rotation for
picking up copying sheets one after another from
the stack of copy sheets in the associated one of
the cassettes 64a and 64b. A copying sheet picked
up from the first copy-sheet supply cassetie 64a
by means of the first copy-sheet feed roller 66 or
from the second copy-sheet supply cassetie 64b
by means of the second copy-sheet feed roller 68
is passed through a pair of guide rollers 70 toward
the image transfer drum 50. There may be further
provided a manua! copy-sheet feed slot 72 in the
housing 20 so that a copying sheet may be man-
ually inserted into the housing 20 through this siot
72 and transported toward the drum 50 through a
pair of guide rollers 74 and by way of the guide
rollers 70.

Immediately posterior to the developing stage
54 is provided a pair of timing rollers 76. A copying
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sheet which has been transported toward the im-
age transfer drum 50 through the second guide
rollers 78 or through the second guide rollers 80 is
brought into contact with the peripheral surface of
the drum 50 past these timing rollers 76. The
timing rollers 76 are driven for rotation at a timing
synchronized with the movement of the document
scanner 36 so that the copying sheet is correctly
transferred to the drum 50. The timing rollers 76
are further operative to rectify the direction of the
copying sheet to be fed to the peripheral surface of
the drum 50. Each of the copy-sheet feed rollers
60 and 62 and sach of the guide roller pairs 70 and
74 and timing roller pair 76 are driven from a main
drive motor (Mp) of the apparatus by means of
respectively associated clutches or other forms of
actuators (not shown).

A copy-sheet transport belt assembly 78 is
positioned posterior to the area where the copy
sheet is to be separated from the image transfer
drum 50. The copy sheet separated from the drum
50 is thus conveyed rearwardly through the belt
assembly 78 to an image fixing assembly 80 pro-
vided at the rear of the belt assembly 78. The toner
particles carried on the copy sheet are thus ther-
mally fused and the toner images fixed on the copy
sheet by means of this image fixing assembly 80.
The copy sheet released from the image fixing
assembly 80 is withdrawn from the apparatus
through a copy-sheet discharge tray 82 attached to
the housing 20 through a slot provided in the rear
panel portion of the housing 20. The copying ap-
paratus embodying the present invention has capa-
bilities to reproduce images within an edited mode
within a specified area or areas of a copying sheet.
Such an edited mode of operation is performed
with use of a selective charge eraser unit 84 lo-
cated posterior to the main charger 52 and anterior
to the developing stage 54.

The apparatus embodying the present inven-
tion further comprises various sensors and detec-
tors which include a home position sensor 86 and a
scan timing sensor 88 located in conjunction with
the document scanner 36. The home position sen-
sor 86 produces a home position signal (Syp) of a
logic "1" bit in the presence of the document
scanner 36 in the home position thereof. The scan
timing sensor 88 produces an output signal as the
scanner 36 is driven for movement over a predeter-
mined distance from its home position with respect
to the document table 22. Also provided is a sen-
sor {not shown) for detecting the position of the
lens unit 22 with respect to the image transfer
drum 50.

The sensors and detectors provided in the ap-
paratus embodying the present invention further
comprise casseite and copy-sheet size detector
switches 90a and 92a associated with the first
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copy-sheet supply cassette 64a and cassette and
copy-sheet size detector switches 80b and 92b
associated with the second copy-sheet supply cas-
sette 64b. The cassette detector switches 90a and
90b are responsive to the presence of the first and
second copy-sheet supply cassettes 64a and 64b,
respectively, and the copy-sheet size detector
switches 92a and 92b are responsive to the sizes
of copying sheets stored in the first and second
copy-sheet supply cassettes 64a and 64b, respec-
tively. There are further provided a color sensor 94
arranged in conjunction with the upper developing
unit 54a to discriminate the type of the developing
unit 54a and accordingly the color of the toner
stored in the developing unit 54a. It is herein as-
sumed by way of example that there are available
three detachabie developing units respectively for
storing black, red (or magenta) and yellow toners,
of which the black toner is stored in the lower
developing stage 54b.

Fig. 2 shows the general configuration of a
control panel 100 which forms part of the apparatus
embodying the present invention. The control panel!
100 comprises a print start switch 102 to enable
the apparatus to start duplicating operation and a
set of numerical switches 104 allocated to nu-
merals |, 2, ... and 0, respectively, and used fo
enter a selected quantity of copy sheets to be
printed. The quantity of copy sheets thus entered
from the numerical swiiches 104 is displayed on a
numerical data display window 106 and can be
cleared from a clear/stop switch 108 (C/S) which
may be used also for cancelling the instruction
once entered from the print start switch 102. During
printing of a preset quantity of copy sheets for a
given document sheet, another document sheet
may be duplicated in an interrupt mode entered at
an interrupt request switch 110 (IR). The numerical
switches 104 are to be used not only for entering a
selected quantity of copy sheets to be printed but
for entering numerical data representative of the
coordinates to define a desired edited copy.erase
area to be specified during an edited copying
mode of operation. The numerical data thus en-
tered from the switches 102 are aiso displayed on
the numerical data display window 106.

The size of copy sheets to be used can be
manually selected at a copy-sheet size select
switch 112 (8Z) from among a predetermined num-
ber of sizes available. The selected size of copy
sheets is displayed by any of copy-sheet size
indicators 112a to 112d which are herein assumed
to be respectively allocated to the standardized
paper sizes A3, B4, A4 and B5 by way of exampie.
The copy-sheet size select switch 112 is, in effect,
operative o select one of the copy-sheet supply
cassettes 64a and 64b currently installed on the
apparatus shown in Fig. 1. On the control panel
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100 are further provided a full-size ratio select
switch 114 (1.1) for selecting the fuli-size ratio for
copying, the switch 114 having an associated in-
dicator 114a. Further provided on the control panel
100 are print density increment and decrement
switches 116 with respectively associated indica-
tors 116a to permit manual selection of a desired
print density for the copy sheets to be printed. The
print density is stepwise incremented with one of
the switches 116 depressed or decremented with
the other of the switches 116 depressed. Further-
more, the color of the imaged to be printed can be
selected from among different available colors at a
color select switch 118 (CL) having associated col-
or indicators 118a, 118b and 118¢c allocated to
different print colors such as black, red (or ma-
genta) and yellow, respectively. The color select
switch 118 is in effect operative to select one or
two of the developing units 54a and 54b of the
image developing stage 54 of the apparatus shown
in Fig. 1. On the control panel 100 are further
provided zoom switches 120 for continuously vary-
ing the coordinate values or magnification ratio
entered for edited mode of copying operation. The
numerical data continuously selected by the
switches 120 are displayed on a magnification ratio
display window 122 for visual assistance to the
operator.

The control panel 100 of the apparatus em-
bodying the present invention further comprises a
touch panel section 124 arranged with various
switches and indicators as schematically illustrated
in Fig. 2. The details of such a touch panel section
124 wili be described hereinafter.

Fig. 3 shows the general arrangement of a
control circuit which may be used to achieve var-
ious modes and conditions of copying operation in
the apparatus embodying the present invention.
The control circuit comprises first and second
microprocessors 200 and 202 (hereinafter referred
to as CPU1, CPU2 and CPU3, respectively). The
CPU1 200 and CPU2 202 have interrupt and data
input and output ports connected together through
a bidirectional bus 204. The CPU1 200 is mainly
operative to control the operation of the image
reproducing system 26 and paper feed mechanism
28 while the CPU2 202 is predominant over the
operation of the optical scanning system 24. The
CPU2 is mainly operative to conirol the operation
of the optical document scanning system 24.

The first CPU1 200 has input terminals con-
nected through a decoder 206 to input expander
circuits 208, 210, 212 and 214 and through these
expander circuits 208 to 214 to various swiich
slements (herein collectively represented by nu-
meral 100) including those on the control panei
100. Data entered from such swiich elements are
stored into a random-access memory (RAM) 216
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which is connected to the CPU1 through a bidirec-
tional bus and which has a backup power supply
source 220. The CPUI 200 further has ouiput termi-
nals connected through a decoder 222 to output
expander circuits 224, 226 and 228 and through
these expander circuits 224 to 228 to the drivers
and actuators (herein collectively represented by
numeral 230) for the main drive motor, the motor
incorporated in the developing stage 54, the
clutches for the copy sheet feed and guide rollers
66, 68, 70 and 74, the clutch for the timing rollers
76, the chargers 52, 56 and 58, and the eraser
lamp 62. The CPU1 200 further has output termi-
nals connected through a decoder 232 to the var-
ious indicators and display units (herein collectively
represented by numeral 234) provided on the con-
trol panel 100 on the control panel 100.

The second CPU2 202 has input terminals con-
nected to the home position sensor 86 and scan
timing sensor 88 provided in association with the
optical scanning system 24 and is operative to
control the driver circuits for the scanner drive
motor Mg and the stepper motor M, for the mag-
nification lens unit 42. The CPU2 202 is thus re-
sponsive to signals from the home position and
scan timing sensors 86 and 88 to regulate the
operation of the motors included in the optical
scanning system 24 under the control of the first
CPU1 200 through the bus 204.

The first CPU1 200 may be further connected
to an exposure control circuit 236 which controls
the intensity of illumination by the exposure lamp
32.

Fig. 4 shows to an enlarged scale the arrange-
ment of the touch panel section 124 of the control
panel 100. The touch panel section 124 comprises
first, second, third, fourth and fifth subsections 300,
302, 304, 306 and 308 each including a mode
group or "menu” select switch and a plurality of
switch areas. Each of the subsections 300 to 308 is
assigned to a group of different modes of operation
any of which can be selected from the menu select
switch included in the particular subsection.

The first subsection 300 is provided for the
selection of an edited copy mode which is selected
from a menu select switch implemented by an
edited copy mode select switch 310 to enable
entry of various instructions and data for an edited
mode of copying operation. When this edited copy
mode select switch 310 is depressed to select the
edited copying mode of operation, two of the in-
dicators 118a associated with the color select
switch 118, viz,, the indicators respectively allo-
cated to the two different print colors available by
the upper and lower developing units 54a and 54b
are turned on to illuminate or flicker. The two print
calors available by the developing units 54a and
-54b are herein assumed to be red and black,
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respectively, by way of example.

In association with the edited copy mode select
switch 310 are arranged first to fourth indicators
which consist of two x-coordinate indicators 312a
and 312b and two y-coordinate indicators 312¢ and
312d. To provide a visible assistance to the des-
ignation of the coordinates of such a copyierase
area through the switch 312, there is further pro-
vided in the touch panel section 124 an area dis-
play screen 314 on which a desired edited
copy/erase area R to be printed or erased is to be
visually indicated. An xy-coordinate system is thus
taken into account on this area display screen 314
as having an axis of abscissa corresponding to the
direction of circumferential direction of the drum 50
and an axis of ordinate corresponding to the axial
direction of the drum 50, with an origin at the right
lower corner of the screen 314. The desired edited
copy/erase area R can thus be defined by the
combination of x-coordinates X. and X, and y-
coordinates Y. and Y, which may be designated
from any of the numerical switches 104.

In the copying apparatus according to the
present invention, it is assumed that there may be
specified and displayed on the area display screen
314 two different edited copyserase areas of a
copying sheet. These two edited copy areas will be
herein referred to respectively as "edited
copy/erase area 1" or simply as "area 1" and
"edited copy/erase area 2" or simply as "area 2".
The remaining area of the copying sheet surround-
ing these areas 1 and 2 is referred to as "other”
area. The area R shown displayed on the area
display screen 314 is thus assumed to be repre-
sentative of one of such two edited copy erase
areas 1 and 2. The images within each of the
edited copy:erase areas 1 and 2 or the "other"
area of a copying sheet may be printed in any of
the fwo colors available or may be blanked out or
"erased"”. Entry of data for the edited copy.erase
areas 1 and 2 is requested by successive illumina-
tion by indicators 316 and 318, and entry of data
for the "other" area surrounding the edited
copy-erase areas 1 and 2 is indicated by illumina-
tion by an indicator 320.

The coordinate data for each of the desired
edited copy‘erase areas 1 and 2 are specified with
use of the numerical switches 104 and/or the zoom
switches 120 and numerical data display window
106 and entered with a data enter switch area 322
depressed. On the other hand, the selection be-
tween the two colors for each of the three areas
can be entered through a black select switch area
324a and a color switch area 324b. The black
switch area 324a is used for selecting black as the
print color in which the images within the desired
edited copy:erase area 1 or 2 or in the "other" area
are to be printed. The color switch area 324D is
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used for selecting another print color such as red
(or yellow) as the color in which the images within
the desired edited copy‘erase area 1 or 2 or in the
"other™ area are to be printed. The selection of the
erasure of one or more of the three areas can be
entered through an erase switch area 324¢ which
may be used where it is desired to erase the
images within one or both of the desired edited
copyserase area 1 or 2 or the "other" area. If there
are no data desired o be entered for one or both
of the edited copyerase areas 1 and 2 or for the
"other" area, a cancel switch area 324d may be
depressed.

The charge eraser unit 84 provided in the
apparatus shown in Fig. 1 is composed of a num-
ber of light emitter elements arranged in a single
linear array. The linear array of the light emitter
elements is positioned close to the peripheral sur-
face of the image transfer drum 50 and extends in
parallel to the axis of rotation of the drum 50. When
the light emitter elements of such an charge eraser
unit 84 are activated to illuminate selectively with
the drum 50 being driven for rotation, the charges
on those small areas of the drum surface which are
illuminated by the selected light emitter elements
are caused to disappear. Accordingly, no latent
images can be produced on the particular areas of
the drum surface when the drum surface is irradi-
ated with an information carrying beam. When
some particular ones of the light emitter elements
are activated from one specified time to another,
the charges are caused to dissipate on the area of
the drum surface as defined by the four coordinate
points given by the x-coordinates X, and X, and the
y-coordinates Y. and Y,. There can thus be pro-
duced no latent images within this area when the
drum 50 is illuminated with an information carrying
beam incident on the drum surface. The area is
displayed as the edited copy/erase area R on the
display screen 316 shown in Fig. 4.

The second subsection 302 of the touch panel
section 124 is provided for the selection of a fea-
ture "1" mode which is selected from a menu
select switch implemented by a feature "1" mode
select switch 326. The feature "1" mode select
switch 326 is associated with a first column of four
switch areas 328a to 328d and a second column of
four switch areas 330a to 330d located to the left of
the switch areas 328a to 328d, respectively.

The third subsection 304 of the touch panel
section 124 is provided for the selection of a fea-
ture "2" mode which is selected from a menu
select switch implemented by a feature "2" mode
select switch 332. The feature "2" mode select
switch 332 is associated with a first column of four
switch areas 334a to 334d and a second column of
four switch areas 336a to 336d located to the left of
the switch areas 334a to 334d, respectively. By
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way of example, the switch areas 334a and 334b of
the first column may be used for the selection of
binding margin set modes, the switch area 334c¢
may be used for the selection of a frame erase
mode, and the swiich area 334d may be used for
the selection of a punch-hole erase mode. The
switch areas 336a, 336b and 336¢ of the second
column may be used for the selection of one of
predetermined margin frame widths of, for exam-
ple, 5mm, 10mm and 15mm for the margin to be
set by the switch 3342 or 334b or the frame to be
erased by the switch 334¢ Thus, the mode or
condition achievable by any of the switches 336a
to 336¢ of the second column is subsidiary to the
mode or condition selected by any of the switches
334a to 334¢ of the first column. It may be noted
that the switch area 334d for the selection of a
punch-hole erase mode has no mode or condition
subsidiary to the punch-hole erase mode selected
by the particular switch 334d.

The fourth subsection 306 of the touch panel
section 124 is provided for the selection of a
zoomed magnification ratio input mode which is
selected from a menu select switch implemented
by a zoomed magnification ratio input mode select
switch 338. The zoomed magnification ratio input
mode select swiich 338 is associated with a col-
umn of four switch areas 340a to 340d. By way of
example, the switch area 340a may be used for the
selection of a mode in which a desired magnifica-
tion ratio is entered from the numerical switches
104. The switch area 340b may be used for the
selection of a mode for calculating a magnification
ratio on the basis of any desired numerical data.
The switch area 340c may be used for the selec-
tion of a mode for establishing a desired magnifica-
tion ratio to be used only for a single cycle of
copying operation. The switch area 340d may be
used for the selection of a mode in which the
desired magnification ratio is to be stored into any
one of the magnification memory areas (not
shown) provided in the CPU1 200.

The fifth subsection 308 of the touch panel
section 124 is provided for the selecticn of a
zoomed magnification ratio select mode which is
selected from a menu select switch implemented
by a zoomed magnification ratio select mode select
switch 342. The zoomed magnification ratio select
mode select switch 342 is associated with a col-
umn of four switch areas 344a to 344d which may
be used for the selection of the magnlflcatlon
memory areas provided in the CPU1 200.

To the right of the touch panel section 124 are
provided user's memorandum areas 346 which
may be labelled with any marks, symbols or other
indications desired by the user. Indicated at 348 is
a total value read switch.

In the touch panel section 124 on the control
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panel 100 of the apparatus embodying the present
invention, the respective menu switches 310, 326,
332, 338 and 342 of the subsections 300, 302, 304,
306 and 308 are located in a single row. In addi-
tion, the switch areas 322, 324a to 324d, 328a to
328d, 330a to 330d, 334a to 334d 336a to 336d,
340a fo 340d and 344a Yo 344d as hereinbefore
described are formed by first, second, third, fourth
and fifth switch strips 350a, 350b, 350c¢, 350d and
350¢ as shown in Fig. 5. The first strip 350a form
the switch areas 324a, 328a, 330a 334a 336a 340a
and 344a arranged in a first row of the subsections
300, 302, 304, 306 and 408. The second swiich
strip 350b form the switch areas 324b 328D, 330b,
334b, 336b, 340b and 344b arranged in a second
row of the subsections 300, 302, 304, 306 and 408.
The third switch strip 350c form the swiich areas
324¢, 328c, 330c, 334c, 336¢ 340c and 344c ar-
ranged in a third row of the subsections 300, 302,
304, 306 and 408. The third switch strip 350c
further forms the switch areas 322 of the sub-
section 300 as shown. The fourth switch strip 350d
form the switich areas 324d, 328d, 330d, 334d,
336d, 340d and 344d arranged in a fourth row of
the subsections 300, 302 304, 306 and 408.

Fig. 6 is a side elevation view of the swiich
areas of the touch panel section illustrated in Fig. 5
and may by way of example show the switch areas
344a to 344d forming the column of the fifth sub-
section 308 of the touch panel section 124 shown
in Fig. 4. As will be seen from Fig. 6, the touch
panel section 124 is provided on a printed circuit
board 352 and comprises light emitter elements
354 located in the individual switch areas 344a to
344d, respectively, forming the column of the sub-
section 308 of the touch panel section 124. Over
these light emitter elements 354 is positioned a
film 356 on which are printed the marks, symbols
or other indications representative of the modes or
conditions allocated to the individual switch areas
344a to 344d, respectively, of the subsection 308.
On the film 356 are provided portions of the switch
strips 350a to 350d, the portions of the switch
strips 350a to 350d forming the individual switch
areas 344a to 344d, respectively, of the subsection
308. Each of the switch strips 350a to 350d is
herein assumed to be formed of a flexible transpar-
ent layer. On the other hand, each of the menu
switches such as the zoomed magnification ratio
select mode select swifch 342 herein shown is
provided in the form of an ordinary push-button
switch element having a key top member 358.

The individual switch areas of the touch panel
section 124 thus arranged have respectively asso-
ciated indicators each of which is to be turned on
to flicker or illuminate when the associated switch
area is manually depressed. Such indicators are
formed by the light emitter elemenis 354 provided
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in the switch configuration shown in Fig. 6 and
each implemented by a light emitting diode (LED).
The indicators are visually accessible through ap-
ertures formed in the film 356 bearing the marks,
symbols or other indications and are herein shown
in the forms of solid spots, as indicated in Fig. 7 at
323, 325a to 325d, 329a to 329c, 331a to 331c,
335a to 335d, 337a to 337¢c, 341a to 341d, and
345a to 345d.

At an initial stage after the apparatus has been
switched in, only the print start switch 104 and the
magnification ratio display window 122 are turned
on to illuminate in green on the control panel 100.
The print start switch 104 thus illuminating in green
is in a condition allowing the operator to start
copying operation through the switch 104. The
operator of the apparatus may then depress the
feature "2" mode select switch 332 in the touch
panel section 124. With the feature "2" mode se-
lect switch 332 depressed, the indicators 335a,
335b, 335¢c and 335b associated with the switch
areas 334a, 334b, 334c and 334b respectively, of
the first column of the third subsection 304 are
turned on to flicker each as indicated by a hollow
spot with radials in Fig. 8A. Simultaneously when
the indicators 335a to 335b are thus turned on to
flicker, the print start switch 104 is conditioned to
illuminate in red. The print start switch 104 thus
illuminating in red is in a condition prohibiting the
operator from starting copying operation through
the switch 104. The operator of the apparatus may
then depress the third switch area 334c assigned
to the frame erase mode. For this purpose, the
operator may depress any one of the switch areas
322, 324c¢, 328¢, 330c, 336¢, 340c and 344c com-
monly formed by the third switch strip 350c. The
third switch area 334c or any one of these switch
areas being thus depressed, the indicators 335a,
335b and 335d associated with the other swiich
areas 334a, 334b and 334d, respectively, of the
first column of the third subsection 304 are caused
to turn off and, in turn, the indicators 337a, 337b,
337¢c and 337b associated with the switch areas
336a 336b, 3360 and 336D, respectively, of the
second column of the subsection 304 are turned on
to flicker as indicated in Fig. 8B. The operator of
the apparatus may now depress the second switch
area 336¢ assigned to the 10mm margin or frame
width. In this instance, the same result will be
achieved if the operator depresses any one of the
switch areas 324b, 328b, 330b, 334b, 340b and
344b commonly formed by the second switch strip
350Q. The second switch area 336b or any one of
these switch areas being thus depressed, the in-
dicators 337a and 337c associated with the other
switch areas 336a and 336c, respectively, of the
second column of the subsection 304 are caused
to turn off as indi ated in Fig. 8C. Entry of instruc-
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tions through the touch panel section 124 being
thus complete, the print start switch 104 is for a
second time conditioned to illuminate in green.

If the switch area 334d for the selection of the
punchhole erase mode is depressed after the fea-
ture "2" mode select switch 304 is depressed, then
only the indicator 335b associated with the particu-
lar switch area 334d is turned on to flicker with the
indicators 335a, 335b and 335c¢ for the switch areas
334a, 334b and 334c, respectively, of the sub-
section 304 turned off, as indicated in Fig. 8D. This
is because of the fact that the switch area 334d for
the selection of the punchhole erase mode has no
mode or condition subsidiary to the mode selected
by the particular switch 334d. Thus, entry of
instructions through the touch panel section 124 is
now complete so that the print start switch 104 is
for a second time conditioned to illuminate in green
allowing the operator to start copying operation.

As will have been understood from the fore-
going description that a total of (m x n) number of
switch areas are available and accordingly the user
of the apparatus is allowed to select one out of a
total of (m x n) number of modes or conditions
through provision of an m number of menu switch-
es and an n number of switch strips. If, in addition,
there are two or more sets of switch areas provided
in association with one of the menu switches so
that the modes or conditions dictated by one set of
switch areas are subsidiary to those dictated by
another set of switch areas, more than (m x n)
number of modes or conditions are available for
selection through provision of the m number of
menu switches and n number of switch strips.

Fig. 9 shows the main routine program to be
executed by the first or master CPU1 200 provided
in the conirol circuit described with reference to
Fig. 3. The routine program starts with the copying
apparatus switched in and initializes the master
CPU1 200 at a step AO1 so that all the copying
conditions and modes of operation to be controlled
by means of the CPU1 200 are selected in accor-
dance with prescribed "default” rules. An internal
timer of the system is then initiated at a step A02
to count the time interval predetermined for a sin-
gle complete iteration through the routine program.

The master CPU1 200 may then execute a
color select subroutine program AQ03 by which one
or both of the developing units 542 and 54b re-
spectively storing red-colored and blackcolored
toner particles may be selected for use depending
upon an instruction signal or signals entered at the
control panel 100. The details of the color select
subroutine program AO03 will be hereinafter de-
scribed with reference to Fig. 10. The color select
subroutine program AQ3 may be followed by a
fullsize copy mode select subroutine program AQ4
to establish a copying mode of operation using a
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magnification ratio of 1:1. The details of this full-
size copy mode select subroutine program A04 will
be hereinafter described with reference to Fig. 11.

The master CPU1 408 may thereafter execute
a zoomed magnification ratio select mode select
subroutine program AQ05 responsive to depression
of the zoomed magnification ratio select mode se-
lect switch 342 of the subsection 308 depressed in
the touch panel section 124. The details of this
zoomed magnification ratio select mode select sub-
routine program AQ05 will be hereinafter described
with reference to Fig. 12. The zoomed magnifica-
tion ratio select mode select subroutine program
AO05 may be followed by a zoomed magnification
ratio input mode select subroutine program AO6
responsive to depression of the zoomed magnifica-
tion ratio input mode select switch 338 of the
subsection 308 depressed in the touch panel sec-
tion 124. The details of this zoomed magnification
ratio input mode select subroutine program AQ06 will
be hereinafter described with reference to Figs.
13A, 13B and 13C or to Figs. 15A and 158B which
show a modification of the subroutine program il-
lustrated in Figs. 13A to 13C.

The master CPU1 200 may then execuie a
copy-area editing subroutine program AQ7 to es-
tablish an edited mode of copying operation. The
details of the copy-area editing subroutine program
AO07 will be hereinafter described with reference to
Figs. 14A and 14B. Subsequently to the copy-area
editing subroutine program AQ7, the master CPU1
200 may execute a subroutine program AOQ8 to
process various instruction and data signals sup-
plied from the control panel 100 while generating
instructions to update the numerical data on the
display window 106 of the control panei 100.
Thereatfter, the master CPU1 200 may further ex-
ecute a copying control subroutine program AQS9
predominant over the copying operation to be per-
formed by the apparatus in accordance with the
various instruction and data signals supplied from
the control panel 100. The master CPU1 408 may
further execute an inter-CPU communication data
updating subroutine program A10 by which the
data received by the CPU1 200 may be transferred
to an internal memory unit incorporated within the
CPU1 and the data thus processed in the internal
memory unit is transferred fo the random access
memory 210 for transmission o the other or slave
microprocessors such as the second CPU2 202.
Upon lapse of the predetermined time interval as
detected at a step All after the internal timer of the
system has been initiated at the step AQ2, the
system reverts to the step AO2 and recycles the
subroutine programs A0S to A10.

Description will be hereinafter made with refer-
ence to Fig. 10 to Figs. 15A to 15C in regard to the
various subroutine programs thus included in the
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main routine program to be executed by the mas-
ter CPU1 200.

Fig. 10 is a flowchart showing the details of the
color select subroutine program AQ3 included in
the main routine program illustrated in Fig. 9. The
color select subroutine program AQ3 starts with a
decision step B0O1 at which it is queried whether or
not there is present a signal produced with the
color select swifch 118 depressed on the control
panel 100. In the presence of such a signal, it is
further confirmed at a step B02 whether or not the
upper developing unit 54a had been selected until
the signal was produced with the switch 118 de-
pressed. If the answer for this step B02 is given in
the affirmative, an instruction signal is issued at a
step BO3 so that the lower developing unit 54b
storing the black-colored toner particles is selected
for use and accordingly the indicator 118a as-
sumed to be allocated to the black print color is
turned on to illuminate. if, conversely, the answer
for the step B02 is given in the negative, an in-
struction signal is issued at a step B04 so that the
upper developing unit 54a storing the red-colored
toner particles is selected for use and accordingly
the indicator 118a assumed to be allocated to the
red print color is turned on to illuminate.

Fig. 11 shows the details of the full-size copy
mode select subroutine program A04 included in
the main routine program illustrated in Fig. 9. The
full-size copy mode select subroutine program A04
starts with a decision step CO01 at which it is
queried whether or not there is present a signal
produced with the full-size ratio select switch 114
depressed on the control panel 100 for selecting
the full-size ratio for copying. In the presence of
such a signal, an instruction signal is issued at a
step CO2 to turn on the indicator 114a associated
with the full-size ratio select switch 114 and tfo
drive the lens unit 42 to move to a position provid-
ing a one-to-one magnification ratio for copying.
The step CO02 is followed by a step C03 at which
an instruction signal is issued to turn off all the
indicators 345a to 345d respectively associated
with the switch areas 344a to 344d of the fifth
subsection 308 of the touch panel section 124.

Fig. 12 shows a zoomed magnification ratio
select mode select subroutine program AOS also
included in the main routine program illustrated in
Fig. 9. The zoomed magnification ratio select mode
select subroutine program AQS starts with a de-
cision step DG1 at which it is queried whether or
not there is present a signal produced with the
zoomed magnification ratio select mode select
switch 342 depressed in the touch panel section
124. In the presence of such a signal, it is further
tested at a step D02 whether or not a status flag
Fzs is of a logic "0" state. If it is found that the
status flag Fzg is of logic "0" state, the status flag
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Fzs is shifted to a logic "1" state at a step DO3.
The step D03 is followed by a step D04 at which
an instruction signal is issued so that all the indica-
tors 345a to 345d respectively associated with the
switch areas 344a to 344d are turned on to flicker
in the fifth subsection 308 of the touch panel sec-
tion 124. If it is found at the step D02 that the
status flag Fzg is of logic "1" state, then the status
flag Fzs is shifted to logic "0" state at a step DOS.
The step D05 is followed by a step D06 at which
an instruction signal is issued so that all the indica-
tors 345a to 345d respectively associated with the
switch areas 344a to 344d are turned off in the fifth
subsection 308 of the touch panel section 124.
Subsequently o the step D07, a step D08 is fol-
lowed to issue an instruction signal turn on the
indicator 114a associated with the full-size ratio
select switch 114 and to drive the lens unit 42 to
move to a position providing a one-to-one mag-
nification ratio for copying.

If it is found at the step DO1 that there is no
signal produced with the zoomed magnification ra-
tio select mode select switch 342 depressed or
subsequently to the step D04 or step D08, it is
further tested at a step D09 whether or not the
status flag Fzs is of logic "1" state. If it is found
that the status flag Fzs is of the logic "1" state, it is
queried at a step D10 whether or not there is
present a signal produced with the first switch strip
350a depressed in the touch panel section 124. In
the presence of such a signal, the step D10 is
followed by a step D11 at which the status flag Fzs
is shifted to logic "0" state and an instruction
signal is issued so that only the indicator 345a
associated with the switch area 344a is turned on
to flicker with all the other indicators 345b to 345d
for the switch areas 344b to 344d turned off in the
fifth subsection 308 of the touch pane! section 124.
At this step D11 is further issued an instruction
signal to drive the lens unit 42 to move to a
position providing a first predetermined magnifica-
tion ratio memorized in the magnification memory
area selected from the swiich area 344a.

If it is found at the step D09 that there is no
signal produced with the first switch strip 350a
depressed in the touch panel section 124, it is
further tested at a step D12 whether or not there is
present a signal produced with the second switch
strip 350b depressed in the touch panel section
124. In the presence of such a signal, the step D12
is followed by a step D13 at which the status flag
Fzs is shifted to logic "0" state and an instruction
signal is issued so that only the indicator 345b
associated with the switch area 344b is turned on
to flicker with all the other indicators 345a, 345¢c
and 345d for the switch areas 344a, 344c and 344d
turned off in the subsection 308. At this step D13 is
further issued an instruction signal to drive the lens

L1y
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unit 42 to move to a position providing a second
predetermined magpnification ratio memorized in the
magnification memory area selected from the
switch area 344b.

If it is found at the step D12 that there is no
signal produced with the second switch strip 350b
depressed in the touch panel section 124, it is
further tested at a step D14 whether or not thers is
present a signal produced with the third swiich
strip 350c depressed in the touch panel section
124, In the presence of such a signal, the step D14
is followed by a step D15 at which the status flag
Fzs is shifted to logic "O" state and an instruction
signal is issued so that only the indicator 345¢
associated with the switch area 344c is turned on
to flicker with all the other indicators 345a, 345b
and 345d for the switch areas 344a, 344D and 344d
turned off in the subsection 308. At this step D15 is
further issued an instruction signal to drive the lens
unit 42 to move to a position providing a third
predetermined magnification ratio memorized in the
magnification memory area selected from the
switch area 344c.

If it is found at the step D14 that there is no
signai produced with the third switch strip 350¢
depressed in the touch panel section 124, it is
further tested at a step D16 whether or not there is
present a signal produced with the fourth switch
strip 350d depressed in the touch panel section
124. In the presence of such a signal, the step D16
is followed by a step D17 at which the status flag
Fzs is shifted to logic "0" state and an instruction
signal is issued so that only the indicator 345d
associated with the switch area 344d is turned on
to flicker with the indicators 345a to 345c for all the
other switch areas 344a to 344c¢ turned off in the
subsection 308. At this step D17 is further issued
an instruction signal to drive the lens unit 42 to
move to a position providing a fourth predeter-
mined magnification ratio memorized in the mag-
nification memory area selected from the switch
area 344d. If it is found at the step D16 that there
is no signal produced with the fourth switch strip
350d depressed in the touch panel section 124 or
subsequently to any of the steps Dit, D13, D15
and D17, the system recycles the subroutine pro-
gram.

Figs. 13A, 13B and 13C show the zoomed
magnification ratio input mode select subroutine
program A0S further included in the main routine
program illustrated in Fig. 9. The zoomed mag-
nification ratio input mode select subroutine pro-
gram AO6 starts with a decision step E01 at which
it is queried whether or not there is present a
signal produced with the zoomed magpnification ra-
tio input mode select switch 338 depressed in the
touch panel section 124. In the presence of such a
signal, it is further tested at a step EO2 whether or
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not a status flag Fz is of a "0" state. If it is found
that the status flag Fzis of the "0" state, the step
EQ2 is followed by a step EO3 at which the status
flag Fz is shifted to a "2" state and an instruction
signal is issued so that the indicators 341a and
341b respectively associated with the switch areas
340a and 340b are turned on to flicker in the fourth
subsection 306 of the touch panel section 124.
Under these conditions, a magnification ratio is
entered either from the numerical switches 104 or
through calculation. if it is found at the step EO2
that the status flag Fz is not of the "0" state, it is
tested at a step EQ4 whether or not the status flag
Fz is of the "2" state. If it is found that the status
flag Fz is of the "2" state, the step EO04 is followed
by a step EO05 at which the status flag Fz is shifted
to the "0" state and an instruction signal is issued
so that the indicators 341a and 341b respectively
associated with the switch areas 340a and 340b
are turned off in the subsection 306.

If it is found at the step EQ4 that the status flag
Fz is not of the "2" state, it is tested at a step E0B
whether or not the status flag Fz is of a "3" state.
If it is found that the status flag Fz is of the "3"
state, the step EO06 is followed by a siep EQ7 at
which the status flag Fz is shifted to the "0" state
and an instruction signal is issued so that the
indicators 341a to 341d respectively associated
with all the switch areas 340a to 340d in the
subsection 306 are turned off. If it is found at the
step E06 that the status flag Fz is not of the "3"
state, it is tested at a step EQ8 whether or not the
status flag Fz is of a "4" state. If it is found that the
status flag Fz is of the "4" state, the step EO8 is
followed by a step EO9 at which the status flag Fz
is shifted to the "0" state and an instruction signal
is issued so that the indicators 341a to 341d re-
spectively associated with all the switch areas 340a
to 340d in the subsection 306 and, in addition, the
indicators 345a to 345d for all the switch areas
344a to 3444 in the fifth subsection 308 are turned
off.

If it is found at the step EO08 that the status flag
Fz is not of the "4" state or subsequently to any of
the steps E03, E05, E07 and EO09, it is tested at a
step E10 whether or not the status flag Fz is of the
"2" state. If it is found that the status fla Fy is of
the "2" state, the step E10 is followed by a step
E11 at which it is queried whether or not there is
present a signal produced with the first switch strip
350a depressed in the touch panel section 124. In
the presence of such a signal, an instruction signal
is issued at a step E12 so that the indicator 341a
associated with the switch area 340a is turned on
to flicker and the indicator 341b for the switch area
340b turned off in the fourth subsection 306 of the
touch panel section 124. Under these conditions, a
magnification ratio is entered from the numerical
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switches 104. If it is found at the step E11 that
there is no signal produced with the first switch
strip 350a depressed, it is queried at a step E13
whether or not there is present a signal produced
with the second switch strip 350b depressed in the
touch panel section 124. In the presence of such a
signal, an instruction signal is issued at a step E14
so that the indicator 341a associated with the
switch area 340a is turned off and the indicator
341b for the switch area 340b turned on to flicker
in the fourth subsection 306 of the touch panel
section 124. Under these conditions, the magnifica-
tion ratio is entered through calculation. Such cal-
culation may be performed through any switches
additionally provided on the control panel 100 or
any of the existing switches on the control panel
100.

Subsequently to the step E12 or E14, the sia-
tus flag Fzis shifted to a "21" state at a step E15,
whereupon it is confirmed at a step E16 shown in
Fig. 13B whether or not the status flag Fz is of the
"21" state. If it is found that the status flag Fz is of
the "21" state, it is tested at a step E17 whether or
not there currently is a magnification ratio entered
either from the numerical switches or through cal-
culation. If the answer for this step E17 is given in
the affirmative, the step E17 is followed by a step
£18 at which the status flag F is shifted to the "3"
state and an instruction signal is issued so that
only the indicators 341a and 341b respectively
associated with the switch areas 340a and 340b
are turned off and the indicators 341¢c and 341d for
the switch areas 340c and 340d turned on to flicker
in the fourth subsection 306 of the touch panel
section 124.

Subsequently to the step E18 or if the answer
for the step E16 or E17 is given in the negative, it
is tested at a step E19 whether or not the status
flag Fz is of the "3" state. If it is found that the
status flag Fz is of the "3" state, the step E19 is
followed by a step E20 at which it is queried
whether or not there is present a signal produced
with the third switch strip 350c depressed in the
touch panel section 124. In the presence of such a
signal, an instruction signal is issued at a step E21
so that the indicator 341c associated with the
switch area 340c is turned on to flicker and the
indicator 341d for the switch area 340d turned off
in the fourth subsection 306 of the touch panel
section 124. Under these conditions, the magnifica-
tion ratio determined for a single cycle of copying
operation is used without being stored into the
memory. Such a magnification ratio is, if found
necessary, corrected at a step E22 so as to be
acceptable for the capabilities of the apparatus and
the lens unit 42 is then driven to move to a position
to provide the magnification ratio thus corrected. If
it is found at the step E20 that there is no signal
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produced with the third switch strip 350c de-
pressed, it is queried at a step E23 whether or not
there is present a signal produced with the fourth
switch strip 350d depressed in the touch panel
section 124. In the presence of such a signal, an
instruction signal is issued at a step E24 so that
the indicator 341c associated with the switch area
340c is turned off and the indicator 341d for the
switch area 340d turned on to flicker in the fourth
subsection 306 of the touch panel section 124. The
step E24 is followed by a step E25 at which an
instruction signal is issued so that the indicators
345a to 345d respectively associated with all the
switch areas 344a to 344d are turned on to flicker
in the fifth subsection 308 of the touch panel sec-
tion 124, requesting that the magnification ratio
determined from the numerical switches 104 or
through calculation be stored into the memory area
designated by any of the swiich areas 344a to
344d in the fifth subsection 308.

Subsequently to the step E22 or E25 or if the
answer for the step E19 or E23 is given in the
negative, it is tested at a step E26 whether or not
the status flag Fz is of the "4" state. If it is found
that the status flag Fz is of the "4" state, it is
queried at a step E27 whether or not there is
present a signal produced with the first switch strip
350a depressed in the touch panel section 124. In
the presence of such a signal, the step E27 is
followed by a step E28 at which an instruction
signal is issued so that only the indicator 345a
associated with the switch area 344a is turned on
to flicker with the indicators 345b to 345d for all the
other switch areas 344b to 344d turned off in the
fifth subsection 308 of the touch panel section 124.
At this step E28 is further issued an instruction so
that the magnification ratio determined is. if found
necessary, corrected so as to be acceptable for the
capabilities of the apparatus. The step E28 is fol-
lowed by a step E29 at which an instruction signal
is further issued to drive the lens unit 42 for move-
ment to a position providing the magnification ratio
thus corrected while memorizing the magnification
ratio into the selected memory area and shifting
the status flag Fzs to the "0" state.

If it is found at the step E27 that there is no
signal produced with the first switch strip 350a
depressed in the touch panel section 124, it is
further tested at a step E30 whether or not there is
present a signal produced with the second switch
strip 350b depressed in the touch panel section
124. In the presence of such a signal, the step E30
is followed by a step E31 at which an instruction
signal is issued so that only the indicator 345b
associated with the switch area 344b is turned on
to flicker with the indicators 345a 345c and 345d
for the other switch areas 344a 344c and 344d
turned off in the fifth subsection 308 of the touch
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panel section 124. At this step E31 is further issued
an instruction to correct the magnification ratio de-
termined. The step E31 is followed by a step E32
at which an instruction signal is further issued to
drive the lens unit 42 for movement t0 a position
providing the corrected magnification ratio while
memorizing the magnification ratio into the select-
ed memory area and shifting the status flag Fzs to
the "0" state.

If it is found at the step E30 that there is no
signal produced with the second switch strip 350b
depressed in the touch panel section 124, it is
further tested at a step E33 whether or not there is
present a signal produced with the third switch
strip 350c depressed in the touch panel section
124. In the presence of such a signal, the step E33
is followed by a step E34 at which an instruction
signal is issued so that only the indicator 345¢
associated with the switch area 344c is turned on
to flicker in the fifth subsection 308 of the touch
panel section 124. At this step E34 is further issued
an instruction to correct the magnification ratio de-
termined. The step E34 is followed by a step E35
at which an instruction signal is further issued to
drive the lens unit 42 for movement to a position
providing the corrected magnification ratio while
memorizing the magnification ratio into the select-
ed memory area and shifting the status flag Fzg t0
the "0" state. If it is found at the step E33 that
there is no signal produced with the second switch
strip 350c depressed, it is further tested at a step
E36 whether or not there is present a signal pro-
duced with the fourth switch strip 350d depressed.
In the presence of such a signal, the step E36 is
followed by a step E37 at which an instruction
signal is issued so that only the indicator 345d
associated with the switch area 344d is turned on
to flicker. At this step E37 is further issued an
instruction to correct the magnification ratio deter-
mined, whereupon an instruction signal is issued at
a step E38 to drive the lens unit 42 for movement
to a position providing the corrected magnification
ratio while memorizing the magnification ratio into
the selected memory area and shifting the status
flag Fzsto the "0" state. If it is found at the step
E36 that there is no signal produced with the fourth
switch strip 350d depressed in the touch panei
section 124 or subsequently to any of the steps
E29, E32, E55 and E38, the system recycles the
subroutine program.

Fig. 14 shows the details of the copy-area
editing subroutine program AQ7 further included in
the main routine program illustrated in Fig. 9. The
copy-area editing subroutine program AQ7 starts
with a decision step FO1 at which it is queried
whether or not there is a signal produced with the
edited copy mode select switch 310 depressed. In
the presence of such a signal, an instruction signal
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is issued at a step F02 to turn off all the indicators
118a associated with the color select switch 118
and enable entry of signals to build up an area in
the area display screen 314. Subsequently to this
step FO2 or if it is found at the step FO1 that an
edited mode of copying operation is not currently
selected, it is confirmed at a step FO3 whether or
not entry of the x-coordinates X, and X, and y-
coordinates Y, and Y, for the desired edited
copy/erase area 1 is complete. If the answer for
this step FO3 is given in the affirmative, it is further
queries at a step F04 whether or not the upper
developing unit 54a is installed within the appara-
tus. If the developing unit 54a is found to be
installed in the apparatus, an instruction signal is
issued at a step FO5 by which the indicators 118a
and 118b allocated to the developing units 54a and
54b storing the black and red colored toners are
turned on to flicker. The step FO5 is followed by a
step FO6 by which an instruction signal is further
issued so that the indicators 325a, 325b and 325¢
respectively associated with the black select switch
3244, area color switch 324b and area erase switch
324¢ are turned on to flicker. If it is found at the
step F04 that the upper developing unit 54a is
currently not installed within the apparatus, then an
instruction signal is issued at a step FO7 by which
the indicator 118a allocated to the developing unit
54a storing the black colored toner is turned on to
flicker. The step FO7 is followed by a step F08 by
which an instruction signal is further issued so that
the indicators 325a and 325¢ respectively asso-
ciated with the black select switch 324a and area
erase switch 324c are turned on to flicker. The
operator will then depress any one of the swiiches
324a, 324b and 324c so that, subsequently to the
step F06 or step F08, an instruction signal is is-
sued at a step FO9 by which the indicator asso-
ciated with the depressed one of the switches 324a
324h and 324c is permitted to illuminate continu-
ously.

Subsequently to the step F09 or if it is found at
the step FO3 that the entry of the x-and y-coordi-
nates specifying the desired edited copy/erase
area 1 is still incomplete, it is confirmed at a step
F10 shown in Fig. 14B whether or not entry of the
x-coordinates X, and X, and y-coordinates Y, and
Y, for the desired edited copy-erase area 2 is
compiete. If the answer for this step F10 is given in
the affirmative, it is further queries at a step F11
whether or not the upper developing unit 54a is
installed within the apparatus. If the developing unit
54a is found to be installed in the apparatus, an
instruction signai is issued at a step F12 by which
the indicators 118a and 118b allocated to the de-
veloping units 54a and 54b storing the black and
red colored toners are turned on to flicker. The
step F12 is followed by a step F13 by which an
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instruction signal is further issued so that the in-
dicators 325a, 325b and 325¢ respectively asso-
ciated with the black select switch 324a, area color
switch 324b and area erase switch 324c are turned
on to flicker. If it is found at the step F11 that the
upper developing unit 54a is currently not installed
within the apparatus, then an instruction signal is
issued at a step F14 by which the indicator 118a
allocated to the developing unit 54a storing the
black colored toner is turned on to flicker. The step
F14 is followed by a step F15 by which an instruc-
tion signal is further issued so that the indicators
325z and 325c respectively associated with the
black select switch 324a and area erase switch
324c are turned on to flicker. The operator will then
depress any one of the switches 324a, 324b and
324¢ so that, subsequently to the step F13 or step
F15, an instruction signal is issued at a step F16
by which the indicator associated with the de-
pressed one of the switches 324a, 324b and 324¢
is permitted to illuminate continuously. Subse-
quently to the step F16 or if it is found at the step
F10 that the entry of the x-and y-coordinates speci-
fying the desired edited copy/erase area 1 is still
incomplete, the system returns to the step FO1.

Figs. 15A and 15B show a modification of the
zoomed magnification ratio input mode select sub-
routine program A06 described with reference to
Figs. 13A to 13C. The modified subroutine program
herein shown starts with a decision step GO1 at
which it is queried whether or not there is present a
signal produced with the zoomed magnification ra-
tio input mode select switch 338 depressed in the
touch panel section 124. In the presence of such a
signal, it is further tested at a step G02 whether or
not the status flag Fz is of a "0" state. If it is found
that the status flag Fy is of the "0" state, the step
G02 is followed by a step GO3 at which an instruc-
tion signal is issued so that the indicators 341a and
341b respectively associated with the switch areas
340a and 340b are turned on to flicker in the fourth
subsection 306 of the touch panel section 124. At a
subsequent step G04, the status fla Fz is shifted to
a "2" state so that a magnification ratio may be
entered either from the numerical switches 104 or
through calculation. If it is found at the step GO02
that the status flag Fz is not of the "0" state, it is
tested at a step GO5 whether or not the status flag
Fz is of the "2" state. If it is found that the status
flag Fz is of the "2" state, the step G05 is followed
by a step G086 at which an instruction signal is
issued so that the indicators 341a and 341b re-
spectively associated with the switch areas 340a
and 340D are turned off in the subsection 306. The
status fla Fz is shifted to the "0" state at a subse-
quent step GO7.

If it is found at the step GO5 that the status flag
Fz is not of the "2" state, it is tested at a step G08
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whether or not the status flag Fz is of a "21" state.
If it is found that the status flag Fz is of the "21"
state, the step GO08 is followed by a step GO07 at
which an instruction signal is issued so that the
indicators 341a and 341b respectively associated
with the switch areas 340a and 340b in the sub-

- section 306 are turned on to flicker. The status flag

Fz is shifted to the "2" state at a subsequent step
G10. If it is found at the step GO08 that the status
flag Fz is not of the "21" state, it is tested at a
step G11 whether or not the status flag Fz is of a
"3" state. If it is found that the status flag Fz is of
the "3" state, the step G11 is followed by a step
G12 at which an instruction signal is issued so that
the immediate preceding condition having the sta-
tus flag Fz of the "21" state is restored and each
of the indicators 341a and 341b respectively asso-
ciated with the switch areas 340a and 340b in the
subsection 306 is turned on or off. At subsequent
steps G13 and G14, the indicators 341¢ and 341d
respectively associated with the switch areas 340c
and 340d in the subsection 306 are turned off and
the status flag Fz is shifted to the "21" state.

If it is found at the step G11 that the status flag
Fz is not of the "3" state, it is tested at a step G15
whether or not the status flag Fz is of a "4" state.
If it is found that the status flag Fz is of the "4"
state, the step G15 is followed by a step G16 at
which an instruction signal is issued so that the
indicators 341c and 341d respectively associated
with the switch areas 340c and 340d in the sub-
section 306 are turned on to flicker. Subsequently,
an instruction signal is issued at a step G17 so that
the indicators 345¢ to 345d respectively associated
with all the switch areas 344a to 344d in the fifth
subsection 308 are turned off and, further at a
subsequent step G18, the status flag Fz is shifted
to the "3" state.

If it is found at the step GO8 that the status fla
F2 is not of the "4" state or subsequently to any of
the steps G04, G07, G10, G14 and G18, it is tested
at a step G19 whether or not the status flag Fz is
of the "2" state. If it is found that the status flag Fz
is of the "2" state, the step G19 is followed by a
step G20 at which it is queried whether or not there
is present a signal produced with the first swiich
strip 350a depressed in the touch panel section
124. In the presence of such a signal, an instruc-
tion signal is issued at a step G21 so that the
indicator 341a associated with the switch area 340a
is turned on to flicker and the indicator 341D for the
switch area 340b turned off in the fourth subsection
306 of the touch panel section 124. Under these
conditions, a magnification ratio is entered from the
numerical switches 104. If it is found at the step
G20 that there is no signal produced with the first
switch strip 350a depressed, it is queried at a step
G22 whether or not there is present a signal pro-

[+ 9
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duced with the second switch strip 350b depressed
in the touch panel section 124. In the presence of
such a signal, an instruction signal is issued at a
step G23 so that the indicator 341a associated with
the switch area 340a is turned off and the indicator
341b for the switch area 340D turned on to flicker
in the fourth subsection 306 of the touch panel
section 124. Under these conditions, the magnifica-
tion ratio is entered through calculation. Such cal-
culation may be performed through any switches
additionally provided on the control panel 100 or
any of the existing switches on the control panel
100.

Subsequently to the step G21 or G23, the
status flag Fzis shifted to a "21" state at a step
G24, whereupon it is confirmed at a step G25
shown in Fig. 158 whether or not the status flag Fy
is of the "3" state. If it is found that the status flag
Fz is of the "3" state, the step G25 is followed by
a step G26 at which it is queried whether or not
there is present a signal produced with the third
switch strip 350c depressed in the touch panel
section 124. In the presence of such a signal, an
instruction signal is issued at a step G27 so that
the indicator 341c associated with the switch area
340c is turned on to flicker and the indicator 341d
for the swiich area 340d turned off in the fourth
subsection 306 of the touch panel section 124.
Under these conditions, the magnification ratio de-
termined for a single cycle of copying operation is
used without being stored into the memory. Such a
magnification ratio is, if found necessary, corrected
at a step G24 so as to be acceptable for the
capabilities of the apparatus and the lens unit 42 is
then driven to move to a position to provide the
magnification ratio thus corrected. If it is found at
the step G26 that there is no signal produced with
the third switch strip 350c depressed, it is queried
at a step G29 whether or not there is present a

signal produced with the fourth switch strip 350d

depressed in the touch panel section 124. In the
presence of such a signal, an instruction signal is

issued at a step G30 so that the indicator 341¢

associated with the switch area 340c¢ is turned off
and the indicator 341d for the switch area 340d
turned on to flicker in the fourth subsection 306 of
the touch panel section 124. The step G30 is
followed by a step G31 at which an instruction
signal is issued so that the indicators 345a to 345d
respectively associated with all the switch areas
344a to 344d are turned on to flicker in the fifth
subsection 308 of the touch panel section 124,
requesting that the magpnification ratio determined
from the numerical swiiches 104 or through cal-
culation be stored into the memory area desig-
nated by any of the switch areas 344a to 3444 in
the fifth subsection 308.

Subsequently to the step G28 or G31 or if the
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answer for the step G25 or G29 is given in the
negative, it is tested at a step G32 whether or not
the status flag Fz is of the "4" state. If it is found
that the status flag Fz is of the "4" state, it is
queried at a step G383 whether or not there is
present a signal produced with the first switch strip
350a depressed in the touch panel section 124. In
the presence of such a signal, the step G33 is
followed by a step G34 at which an instruction
signal is issued so that only the indicator 345a
associated with the switch area 344a is turned on
to flicker with the indicators 345b to 345d for all the
other switch areas 344b {0 344d turned off in the
fifth subsection 308 of the touch panel section 124.
At this step G34 is further issued an instruction so
that the magnification ratio determined is, if found
necessary, corrected so as to be acceptable for the
capabilities of the apparatus. The step G34 is fol-
lowed by a step G35 at which an instruction signal
is further issued to drive the lens unit 42 for move-
ment to a position providing the magnification ratio
thus corrected while memorizing the magnification
ratio into the selected memory area and shifting
the status flag Fzg to the "0" state.

If it is found at the step G33 that there is no
signal produced with the first switch sirip 350a
depressed in the touch panel section 124, it is
further tested at a step G36 whether or not there is
present a signal produced with the second switch
strip 350b depressed in the touch panel section
124. In the presence of such a signal, the step G36
is followed by a step G37 at which an instruction
signal is issued so that only the indicator 345b
associated with the switch area 344b is turned on
to flicker with the indicators 345a, 345¢ and 345d
for the other switch areas 344a, 3440 and 344d
turned off in the fifth subsection 308 of the touch
panel section 124. At this step G37 is further is-
sued an instruction to correct the magnification
ratio determined. The step G37 is followed by a
step G38 at which an instruction signal is further
issued to drive the lens unit 42 for movement to a
position providing the corrected magnification ratio
while memorizing the magnification ratio into the
selected memory area and shifting the status flag
Fzs to the "0" state.

if it is found at the step G36 that there is no
signal produced with the second switch strip 350b
depressed in the touch panel section 124, it is
further tested at a step G39 whether or not there is
present a signal produced with the third switch
strip 350c depressed in the touch panel section
124. In the presence of such a signal, the step G39
is followed by a step G40 at which an instruction
signal is issued so that only the indicator 345¢
associated with the switch area 344c is turned on
to flicker in the fifth subsection 308 of the touch
panel section 124. At this step G40 is further is-
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sued an instruction to correct the magnification
ratio determined. The step G40 is followed by a
step G41 at which an instruction signal is further
issued to drive the lens unit 42 for movement to a
position providing the corrected magnification ratio
while memorizing the magnification ratio into the
selected memory area and shifting the status flag
Fzs to the "0" state. If it is found at the step G39
that there is no signal produced with the second
switch strip 350c depressed, it is further tested at a
step G42 whether or not there is present a signal
produced with the fourth switch strip 350d de-
pressed. In the presence of such a signal, the step
G42 is followed by a step G43 at which an instruc-
tion signal is issued so that only the indicator 345d
associated with the switch area 344d is turned on
to flicker. At this step E43 is further issued an
instruction to correct the magnification ratio deter-
mined, whereupon an instruction signal is issued at
a step G44 to drive the lens unit 42 for movement
to a position providing the corrected magnification
ratio while memorizing the magnification ratio into
the selected memory area and shifting the status
flag Fzsto the "0" state. If it is found at the step
(G42 that there is no signal produced with the fourth
switch strip 350d depressed in the touch panel
section 124 or subsequently to any of the steps
G35, G38, G41 and G44, the system recycles the
subroutine program.

Claims

1. A multiple-mode image duplicating appara-
tus having a plurality of groups of modes of opera-
tion, characterized by

a) image reproducing means (24/26),

b) first selecting means
(310/326/332/338/342) for selecting a single group
of modes out of said plurality of groups of modes
of operation,

c) second selecting means
(324i328/330/334/336/340/344) for selecting a sin-
gle mode of operation from the group of modes
selected by said first selecting means
(310:326/332/338/342), and

d) control means for controlling said image
reproducing means (24/26) to operate for the mode
of operation specified by said first and second
selecting means (324/328/330/334/336/340/344).

2. A muitiple-mode image duplicating appara-
tus as set forth in claim 1, further characterized by
display means (325/329/331/335/337/341:345) for
displaying the modes of operation included in the
group of modes selected by said first selecting
means (310/326/332/338/342).
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3. A multiple-mode image duplicating appara-
tus as set forth in claim 2, characterized in that
said display means (325/329/331/335,337/341:345)
is operative to display only the mode of operation
selected by said second selecting means
(324/328/330/334/336/340/344) when a mode of op-
eration is selected by the second selecting means
(324/328/330/334/336/340/344) from the group of
modes selected by said first selecting means
{310/326/332/338/342).

4. A multiple-mode image duplicating appara-
tus as set forth in claim 2, characterized in that
said display means (325/329/331/335/337/341:345)
is operative to display in one manner the modes of
operation included in the group of modes selected
by said first selecting means
(310/326/332/338/342) and in another manner the
mode of operation selected by said second select-
ing means (324/328/330/334 336/340/344) when
said single mode of operation is selected by the
second selecting means
(324:328/330/334/336/340/344) from the group of
modes selected by said first selecting means
(310/326/332/338/342).

5. A multiple-mode image duplicating appara-
tus as set forth in claim 1, further characterized by
a print start switch (104) and disabling means for
disabling said print start switch (104) aiter a group
of modes is selected out of said plurality of groups
of modes of operation by said first selecting means
(310:326:332/338/342) and until a mode of opera-
tion is selected by said second selecting means
(324:328/330/334:336:340/344) from the group of
modes selected by said first selecting means
(310/326/332.338/342).

6. An image duplicating apparatus having a
plurality of groups of modes of operation, char-
acterized by

a) image reproducing means (24:26),

b) first input switch
(310:326/332'338/342),

c) first control means responsive to operation
of said first input switch means
(310/326/332/338/342) for selecting a single group
of modes out of said plurality of groups of modes
of operation,

d) second input
(324:328/330/334/336:340:344),

@) second control means responsive to op-
eration of said second input swiich means
(324/328/3307334,336/340/344) for selecting a sin-
gle mode of operation from the group of modes
selected by said first conirol means,

f) third control means responsive to opera-
tion of said second input switch means
(324/328/330/334/336/340/344) after a mode of op-
eration is selected by the second control means for

means

switch means
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selecting a single condition out of a plurality of
different conditions available for the selected mode
of operation, and

g) fourth control means for controlling said
image reproducing means (24/26) to operate for
the mode of operation selected by said first and
second control means and the condition selected
by said third control means.

7. An image duplicating apparatus as set forth
in claim 6, further characterized by display means
(325/329/331:335/337/341/345) for displaying the
modes of operation included in the group of modes
selected by said first control means.

8. An image duplicating apparatus as set forth
in claim 6, charcterized in that said display means
(325/329/331/335/337/341/345) is operative to dis-
play only the mode of operation selected by said
second control means when a mode of operation is
selected by the second control means from the
group of modes selected by said first control
means.

8. An image duplicating apparatus as set forth
in claim 8, characterised in that said display means
(325/329/331/335/337/341,345) is operative to dis-
play the conditions available for the mode of opera-
tion selected by said second control means when a
mode of operation is selected by said second
control means.

10. An image duplicating apparatus as set forth
in claim 9, characterized in that said display means
(325/329/331/335/337/341/345) is operative o dis-
play only the condition selected by said third con-
trol means when one of said conditions available
for the mode operation selected by said second
control means is selected by said third control
means.

11. An image duplicating apparatus as set forth
in claim 8, characterized in that said display means
{325/329/331.335/337/341/345) is operative to dis-
play in one manner the modes of operation in-
cluded in the group of modes selected by said first
control means and in another manner the mode of
operation selected by said second control means
when said single mode of operation is selected by
the second control means from the group of modes
selected by said first control means.

12. An imags duplicating apparatus as set forth
in claim 9, characterized in that said display means
(325/329/331/335/337/341/345) is operative to dis-
play in one manner the conditions available for the
mode of operation selected by said second control
means and in another manner the condition se-
lected by said third control means when said single
of said conditions is selected by the third control
means.

13. An image duplicating apparatus as set forth
in claim 6, further characterized by a print start
switch (104) and disabling means for disabling said

15

20

25

30

35

40

45

50

55

17

print start switch (104) after a group of modes is
selected out of said plurality of groups of modes of
operation by said first control means and until one
of said conditions is selected by the third control
means.

14. An image duplicating apparatus having a
plurality of modes of operation including a
magnification/reduction ratio select mode, charac-
terized by

a) image reproducing means (24/26) having
a plurality of magnification/reduction ratios for

copying,

b) first input switch means
(310/326/332:338/342),

c) second input switch means

(324/328/330/334/336/340/344),

d) first control means responsive to opera-
ton of said first input switch means
(310/326/332/338/342) for selecting said
magnification/reduction ratio select mode from said
plurality of modes of operation,

e) second control means responsive to op-
eration of said second input swiich means
(324/328/330/334/336/340/344) when said
magnification/reduction ratio. select mode is select-
ed by said first control means for selecting one of
said plurality of magnification/reduction ratios for
copying, and

f) third control means which, when said
magpnification/reduction ratio select mode is select-
ed by said first control means, is operative to
cancel said magnification/ reduction ratio select
mode and in turn select a predetermined
magnification/reduction ratio for copying, if said
first input switch means is operated before one of
said piurality of magnification/reduction ratios for
copying is selected by said second control means.

15. An image duplicating apparatus as set forth
in claim 14, characterized in that said second con-
trol means is operative to cancel said
magnification/reduction ratio select mode while se-
lecting one of said plurality of
magnification/reduction ratios for copying in re-
sponse to operation of said second input switch
means.

16. An image duplicating apparatus as set forth
in claim 14, characterized in that said predeter-
mined magnification/reduction ratio is a one-to-one
ratio.

17. An image duplicating apparatus having a
plurality of modes of operation including a
magnification/reduction ratio select mode, charac-
terized by

a) image reproducing means (24/26) having
a plurality of magnificationireduction ratios for
copying,
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b) magnification/reduction ratio selecting
means for selecting one of said plurality of
magnification-reduction ratios,

c) operation mode setup means operative to
establish and cance! an enabling mode of operation
enabling said magnification/reduction ratio selecting
means to select one of said plurality of
magnificationreduction ratios, and

d) control means operative o select a pre-
determined magnification/reduction ratio for copy-
ing, when said enabling mode of operation is can-
celled by said operation mode setup means before
one of said plurality of magnification/reduction ra-
tios is selected by said magnification/reduction ra-
tio selecting means.
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