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Description
DESCRIPTION OF THE PRIOR ART

Electrostatic copying apparatuses of various
types have been suggested and come into commer-
cial acceptance in the past. In a typical electrostatic
copying apparatus, a rotating drum having a photo-
sensitive member disposed on its peripheral surface
is provided, and around the rotating drum are located
a charging zone, an exposure zone, a developing
zone, a transfer zone, a peeling zone and a cleaning
zone in this order in the rotating direction of the rotat-
ing drum. In the charging zone, the photosensitive
member is charged to a specified polarity by the ac-
tion of a charging corona discharge device, and in the
exposure zone, the image of a document to be copied
is projected onto the photosensitive member, where-
by the charge on the photosensitive member is selec-
tively eliminated and a latent electrostatic image is
formed on the photosensitive member. In the devel-
oping zone, a toner is applied to the latent electrostat-
ic image on the photosensitive member by, for exam-
ple, a developing means of the magnetic brush type
to develop the latent electrostatic image into a toner
image. In the transfer zone, the toner image on the
photosensitive member is transferred onto a copying
paper conveyed through the transfer zone. In the
peeling zone, the copying paper contacted with the
photosensitive member in the transfer zone is peeled
off from the photosensitive member. In the cleaning
zone, the toner remaining on the photosensitive
member after the transfer is removed by, for example,
the action of a cleaning blade to be in contact with the
photosensitive member. In the meantime, the copying
paper having the toner image transferred thereto,
which has been peeled from the photosensitive mem-
ber in the peeling zone, is passed through afixing de-
vice such as a heat fixing device whereby the toner
image is fixed to the copying paper in the fixing de-
vice.

As is well known, the electrostatic copying appa-
ratus described above frequently has a semi-
automatic document supplying and discharging de-
vice and a sorter annexed thereto. The semi-
automatic document supplying and discharging de-
vice feeds a document inserted by hand into its docu-
ment introducing section to a document supporting
transparent plate disposed on the upper surface of
the housing of the main body of the electrostatic
copying apparatus. The sorter is actuated when mul-
tiple copies are to be formed from each of a plurality
of documents, and sorts the copying papers having a
fixed toner image which are discharged from the main
body of the electrostatic copying apparatus.

The conventional electrostatic copying appara-
tus, however, has various inconveniences or defects
in regard to the following operations and devices
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which will be described in detail hereinafter.

(1) Control of the positioning of the cleaning
blade adapted to be selectively positioned at its
operating position at which it is brought into con-
tact with the photosensitive member and at its
non-operating position at which it is moved away
from the photosensitive member, when the clean-
ing blade is used with the magnetic brush-type
developing means;
(2) Control of continued delivery of copying pa-
pers in response to the copying process per-
formed continuously, when there is used a copy-
ing paper feed device loaded with a copying pa-
per cassette containing a plurality of stacked pa-
per sheets;

(3) Displaying of the number of copying papers to

be removed by hand (i.e., copying papers present

in and outside the paper conveying passage),
when a trouble occurs in the conveying of paper;

(4) Counting of the number of copying cycles

when a trouble occurs in the transfer of a docu-

ment in a semi-automatic document supplying
and discharging device annexed to the electro-
static copying apparatus;

(5) Realization of interruption in the copying proc-

ess when the semi-automatic document supply-

ing and discharging device is annexed to the
electrostatic copying apparatus;

(6) Control based on the temperature of the sur-

face or its vicinity of the photosensitive member;

(7) Control of the energization or deenergization

of an electric heating means when a heat-fixing

device containing the electronic heating means is
used;

(8) Control of distributing an electric power when

the heat-fixing device having the electric heating

means is used; and

(9) electrical detecting devices for temperature,

etc.

In particular, conventional copying apparatuses
have the following inconvenience. If the apparatus is
in a fault condition, the fault is steadily displayed. In
addition there are many other displays like selected
original size, paper size, sorter, handler etc. activat-
ed, hereby confusing an unskilled operator and em-
barassing him so that he does not know which action
is to be taken.

The general object of this invention is to remove
this inconvenience.

An electrostatic copying apparatus in accordance
with the invention is stated in claim 1. Advantageous
further embodiments of the invention are subject of
the dependent claims.

Various specific objects of this invention will be-
come apparant from the following detailed description
of the invention taken in conjunction with the accom-
panying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of one embodiment
of the copying apparatus constructed in accor-
dance with this invention in a condition in which
the a semi-automatic document supplying and
discharging device is held in its operating posi-
tion;

Figure 2 is a perspective view of the copying ap-
paratus of Figure 1 in a condition in which the
semi-automatic document supplying and dis-
charging device is held in its non-operating posi-
tion;

Figure 3 is a simplified sectional view of the copy-
ing apparatus shown in Figure 1;

Figure 4 is a simplified partial sectional view
showing a rotating drum and its vicinity in the
copying apparatus shown in Figure 1;

Figure 5 is a simplified partial sectional view
showing a paper feed device in the copying ap-
paratus shown in Figure 1;

Figure 6 is a simplified partial view showing a
panel in the copying apparatus shown in Figure
1;

Figure 7 is a simplified block diagram showing
processing means and various detecting means
for feeding signals thereto;

Figure 8 is a flow chart showing the manner of
controlling cleaning in the copying apparatus
shown in Figure 1;

Figure 9 is a flow chart showing the manner of
controlling the supply of a copying paper in the
copying apparatus shown in Figure 1;

Figures 10-Ato 10-D are flow charts showing the
manner of controlling trouble shooting and dis-
play in the copying apparatus shown in Figure 1;
Figures 11-A to 11-D are simplified views show-
ing examples of display means in the copying ap-
paratus shown in Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The invention will be described in detail with ref-
erence to the accompanying drawings.

General Outline of Copying Apparatus

The outline of the construction of one embodi-
ment of an electrostatic copying apparatus will be de-
scribed.

With reference to Figures 1 and 2, the illustrated
electrostatic copying apparatus has a main body
shown generally at 2 which includes a nearly rectan-
gularly-shaped housing 4. The copying apparatus fur-
ther includes a semi-automatic document supplying
and discharging device shown generally at 6 and an-
nexed to the upper surface of the housing 4, a docu-
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ment holding mechanism shown generally at 8 and
annexed similarly to the upper surface of the housing
4, and a sorter shown generally at 10 and annexed to
one side surface of the housing 4.

The semi-automatic document supplying and dis-
charging device 6 includes a stationary support frame
structure 14 mounted on the top of the housing 4 ad-
jacent to one side edge of the transparent plate 12
(Figure 3) disposed on the top of the housing 4, and
a movable main frame structure 16 mounted for free
turning about an axis extending along said one side
edge of the transparent plate 12 and between an op-
erating position (the position shown in Figure 1) at
which it covers the transparent plate 12 and a non-op-
erating position (the position shown in Figure 2 which
is displaced about 90° from the above operating pos-
ition in a clockwise direction as viewed from the right
bottom in Figures 1 and 2) at which it brings the trans-
parent plate 12 to view. On the other hand, the docu-
ment holding device 8 is mounted such that it is free
to turn between an operating position at which it cov-
ers the transparent plate 12 (the position shown in
Figure 2) and a non-operating position (the position
shown in Figure 1 displaced about 90° from the above
operating position as viewed from the right top in Fig-
ures 1 and 2) at which it brings the transparent plate
12 to view, and about an axis extending along the
other side edge of the transparent plate 12 which ex-
tends substantially at right angles to the pivot axis of
the main frame structure 16 of the semi-automatic
document supplying and discharging device 6. In pos-
itioning a document to be copied on the transparent
plate 12 by utilizing the semi-automatic document
supplying and discharging device 6 in the above-
illustrated electrostatic copying apparatus, the docu-
ment holding device 8 is brought to the non-operating
position and the main frame structure 16 of the semi-
automatic document supplying and discharging de-
vice 6 is brought to the operating position. When the
document to be copied is to be positioned on the
transparent plate 12 by a manual operation without
utilizing the semi-automatic device 6 (for example,
when the document is a thick one such as a book or
one having relatively high rigidity, such as a thick
sheet of paper or a metal plate), the operator brings
the main frame structure 16 of the semi-automatic de-
vice 6 to the non-operating position, then places the
document on the desired site of the transparent plate
12, turns the document holding device 8 to the above
operating position, and thus covers the transparent
plate 12 and the document thereon with the docu-
ment holding device 8. In withdrawing the document
after the end of a copying cycle, the document hold-
ing device 8 is turned to the non-operating position.

With reference to Figure 3, the main body 2 of the
copying apparatus will be described. The transparent
plate 12 on which to place a document to be copied
is disposed on the upper surface of the housing 4. A
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cylindrical rotating drum 18 is rotatably mounted sub-
stantially centrally at the lower part of the housing 4,
and an endless photosensitive member 20 is provided
on the peripheral surface of the rotating drum 18. It
is also possible to use an endless belt element known
to those skilled in the art in place of the rotating drum
18 and to dispose the photosensitive member on the
surface of the endless belt element. With reference to
Figure 4 together with Figure 3, around the rotating
drum to be rotated in the direction of an arrow 22 are
located a charging zone 24, an exposure zone 26, a
developing zone 28, a transfer zone 30, a peeling
zone 32 and a cleaning zone 34 in this sequence as
viewed in the rotating direction of the rotating drum
18. The charging zone 24 and the exposure zone 26,
taken together, form a latent electrostatic image-
forming zone 36. A charging corona discharge device
38 is disposed in the charging zone 24, and a devel-
oping means 40 of the magnetic brush type in any de-
sired form is disposed in the developing zone 28. A
transfer corona discharge device 42 is disposed in the
transfer zone 30, and peeling corona discharge devic-
es 44 and 46 are disposed in the peeling zone 32. In
the cleaning zone 34, a cleaning blade 48 is provided.

A paper conveying means shown generally at 50
is provided in the lower portion of the housing 4. A pa-
per feed device 52 is disposed at the upstream end
portion (the right end portion in Figure 3) of the paper
conveying means 50. With reference to Figure 5 tak-
en in conjunction with Figure 3, the paper feed device
52 includes a first cassette-receiving section 54a and
a second cassette-receiving section 54b located
above it. The first cassette-receiving section 54a re-
ceives a paper cassette 58a containing a plurality of
stacked copying paper sheets 56a, and the second
cassette-receiving section 54b receives a paper cas-
sette 58b containing a plurality of stacked copying pa-
per sheets 56b. A first paper supply means 60a and
a second paper supply means 60b are provided re-
spectively in the first cassette-receiving section 54a
and the second cassette-receiving section 54b. The
first paper supply means 60a is comprised of a sup-
port shaft 62a and a supply roller 64a fixed thereto,
and the second paper supply means 60b is comprised
of a support shaft 62b and a supply roller 64b fixed
thereto. To the first cassette-receiving section 54a is
annexed a first paper introducing passage 70a de-
fined by a pair of guide plates 66 and 68. Likewise, a
second paper introducing passage 70b defined by a
pair of guide plates 72 and 74 and a pair of guide
plates 76 and 78 is annexed to the second cassette-
receiving section 54b. A pair of supply assisting rollers
80 and 82 are provided between the pair of guide
plates 72 and 74 and the pair of guide plates 76 and
78. Further, with reference to Figure 3, a pair of con-
veyor rollers 84 and 86 are provided at a point of junc-
tion of the first paper introducing passage 70a and
the second paper introducing passage 70b, and fol-
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lowing this pair of conveyor rollers 84 and 86, a pair
of guide plates 88 and 90, a pair of conveyor rollers
92 and 94 and a pair of guide plates 96 and 98 are pro-
vided. The downstream end of the pair of guide plates
96 and 98 extend to the upstream end of the transfer
zone 30. A conveyor belt mechanism 100 is disposed
downstream of the peeling zone 32 as viewed in the
paper conveying direction. A guide plate 102 is dis-
posed downstream of the conveyor belt mechanism
100, and a heat-fixing device 104 is disposed down-
stream of the guide plate 102. The heat-fixing device
104 is comprised of a heating roller 108 having an
electrical heating means 106 therein, and a press-
contact roller 110 cooperating with the heating roller
108. A pair of guide plates 112 and 114 are disposed
downstream of the heat-fixing device 104. In the pa-
per conveying means 50 of the aforesaid construc-
tion, a copying paper is supplied through the first pa-
per introducing passage 70a from the paper cassette
58a in the paper feed device 52 or through the sec-
ond paper introducing passage 70b from the paper
cassette 58b (the paper feed device 52 will be descri-
bed in more detail hereinafter), and conveyed to the
transfer zone 30 by the pair of conveyor rollers 84 and
86, the pair of guide plates 88 and 90, the pair of con-
veyor rollers 92 and 94, and the pair of guide plates
96 and 98. The paper is brought into contact with the
photosensitive member 20 on the rotating drum 18 in
the transfer zone 30, then peeled from the photosen-
sitive member 20 in the peeling zone 32, thereafter
conveyed by the conveyor belt mechanism 100, intro-
duced into the heat-fixing device 104 via the guide
plate 102, and thereafter passed through the pair of
guide plates 112 and 114 and discharged into the sor-
ter 10.

In the upper portion of the housing 4, there is pro-
vided an optical unit generally shown at 116 for scan-
ning and exposing a document on the transparent
plate 8 and projecting its image onto the photosensi-
tive member 20 on the rotating drum 18 in the expos-
ure zone 26. The optical unit 116 has a document il-
luminating lamp 118 for illuminating the document
placed on the transparent plate 8, a first reflecting
mirror 120 for projecting the reflected light from the
document onto the photosensitive member 20, a sec-
ond reflecting mirror 122, a third reflecting mirror
124, a lens assembly 126 and a fourth reflecting mir-
ror 128. During scanning and exposure, the docu-
ment illuminating lamp 118 and the first reflecting mir-
ror 120 which are mounted on a common sup port
frame 130 are moved substantially horizontally at a
predetermined speed V from their initial position
shown by the solid line to required positions (for ex-
ample, maximum scanning-exposure termination
positions shown by the two-dot chain line), and the
second reflecting mirror 122 and the third reflecting
mirror 124 which are mounted on a common support
frame 132 are moved at a speed one half of the afore-
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said speed (i.e., 2V) from their initial positions shown
by the solid line to required positions (for example,
maximum scanning-exposure termination positions
shown by the two-dot chain line). At this time, the light
reflected from the document illuminated by the docu-
ment illuminating lamp 118 is reflected successively
by the first reflecting mirror 120, the second reflect-
ing mirror 122 and the third reflecting mirror 124 and
reaches the lens assembly 126. Thereafter, it is re-
flected by the fourth reflecting mirror 126 and reach-
es the photosensitive member 20 in the exposure
zone 26. When the scanning exposure is terminated,
the document illuminating lamp 118, the first relfect-
ing mirror 120, the second reflecting mirror 122 and
the third reflecting mirror 124 are returned to their ini-
tial positions shown by the solid line.

In the main body 2 of the copying apparatus de-
scribed above, while the rotating drum is rotated in
the direction of arrow 22, the charging corona dis-
charge device 38 substantially uniformly charges the
photosensitive member 20 to a specified polarity in
the charging zone 24, and thereafter in the exposure
zone 26, the optical unit 116 projects the image of the
document to eliminate the cahrge on the photosensi-
tive member 20 selectively, whereby a latent electro-
static image corresponding to the document is
formed on the photosensitive member 20. Thereafter,
the developing means 40 applies a toner to the latent
electrostatic image on the photosensitive member 20
to develop the latent electrostatic image to a toner im-
age. Then, in the transfer zone 30, a copying paper
conveyed by the paper conveying means 50 is
brought into contact with the photosensitive member
20, and by the action of the transfer corona discharge
device 42, the toner image on the photsensitive mem-
ber 20 is transferred to the paper. Subsequently, in
the peeling zone 32, the copying paper is peeled from
the photosensitive member 20 by the action of the
peeling corona discharge devices 44 and 46. The
copying paper having the toner image transferred
thereto is then conveyed to the heat-fixing device
104 where the toner image is fixed to the copying pa-
per. The paper is then discharged into the sorter 10.
In the meantime, the photosensitive member 20 con-
tinues to rotate, and the toner remaining on the pho-
tosensitive member 20 after the transfer operation is
removed from it by the action of the cleaning blade 48
in the cleaning zone 34 or by the action of the mag-
netic brush-type developing means 40 in the devel-
oping zone 28.

With reference to Figure 3, the semi-automatic
document supplying and discharging device 6 will be
generally described. The semi-automatic device 6 in-
cludes the stationary support frame structure 14 and
the movable main frame structure 16, as already stat-
ed above. As can be seen from Figure 3, the support
frame structure 14 is mounted on one end portion (the
right end portion in Figure 3) of the top of the housing
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4 adjacent to one side edge of the transparent plate
12 fixed to the top of the housing 4. A shaft 130 ex-
tending in the front and rear direction (a direction per-
pendicular to the sheet surface in Figure 3) is rotat-
ably mounted on the support frame structure 10. One
end portion (the right end portion in Figure 3) of the
main frame structure 16 is mounted pivotally on the
shaft 130. The main frame structure 16 has an upper
plate 132 and a lower plate 134. The upper plate 132
defines a substantially flat, document receiving sur-
face 136 on the top side of the main frame structure
16. As will be described below, the document receiv-
ing surface 136 receives the document discharged
from the main frame structure 16. Preferably, a re-
straining member 138 for restraining the leading edge
of the document discharged onto the receiving sur-
face 136 to put it in order is secured to the top side of
the upper plate 132 in such a manner that its position
can be adjusted according to the size of the docu-
ment. When the main frame structure 16 is held at the
operating position as shown in Figure 3, the lower
plate 134 defining the under side of the main frame
16 is positioned slightly upwardly of, and substantially
parallel to, the transparent plate 12 to define a main
portion 142 of a document conveying passage 140
between it and the top side of the transparent plate
12. The document conveying passage 140 addition-
ally has an introducing portion 144 located upstream
of the main portion 142 and a curved discharging por-
tion 146 connecting the main portion 142 to the docu-
ment receiving surface 136. The introducing portion
144 is defined in the support frame structure 14, and
the curved discharging portion 146 is defined in the
other end portion, i.e. the free end portion (the left
end portion in Figure 3) of the main frame structure
16. The introducing portion 144 of the document con-
veying passage 140 is defined between a lower guide
plate 148 and two upper guide plates 150 and 152. A
document stand 154 is annexed to the upstream side
of the support frame structure 14. The surface of the
document stand 154 defines a guide surface 156 for
manually positioning a document to be copied, which
joins the upstream end of the introducing portion 144
of the document conveying passage 140. On the sur-
face of the document stand 154 is formed a guiding
protrusion 158 which restrains the position of one side
edge of a document placed on the guide surface 156 for
insertion into the introducing portion 144 of the convey-
ing passage 140 and thus restricts the position of
the document in the widthwise direction. In the in-
troducing portion 144 of the document conveying
passage 140, there are further provided a convey-
ing roller unit 160 for conveying the document in-
serted into the introducing portion 144 to the main
portion 142 through the introducing portion 144
and a first regulating member 162 for regulating the
position of the document, which projects into the in-
troducing portion 144 at a position downstream of
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the conveying roller unit 160 and can arrest the ad-
vancing of the document passing through the intro-
ducing portion 144. The conveying roller unit 160 is
comprised of a driven roller 164 and a follower roller
166. Asolenoid 168 is provided inrelation to the con-
veyingrollerunit 160 and thefirstregulating member
162. When the solenoid 168 is in the deenergized
state, the follower roller 166 is positioned below the
lower guide plate 148 awayfromthedrivenroller 164,
andthe firstregulating member 162 projectsinto the
introducing portion 144throughanopeningformedin
the lower guide plate 148 to hamper the advancing of
thedocument. Onthe other hand, whenthe solenoid
is energized, the follower roller 166 projects into the
introducingportionthroughtheopeningformedinthe
lower guide plate 148 and is pressed against the driv-
er roller 164, and the first regulating member 162
moves away from the introducing portion 144 and is
located below the lower guide plate 148 to permitthe
advancing ofthe document.

The semi-automatic document supplying and dis-
charging device 6 further includes a conveyor belt
mechanism 170 for conveying the document, which
has been sent to the main portion 142 of the convey-
ing passage 140 from the introducing portion 144,
through the main portion 142, further conveying it
from there through the curved discharging portion
146 and discharging it onto the document receiving
surface 136. The conveyor belt mechanism 170 has
a plurality of laterally spaced endless belts 172 (only
one of which is shown on Figure 3) which are wrapped
about a driven wheel 174 mounted on the shaft 130
and follower wheels 180 and 182 mounted respective-
ly on shafts 176 and 178 mounted on the free end por-
tion (the left end portion in Figure 3) of the main frame
structure 16. A tension roller 184 and a tension rod
186 for maintaining the endless belts 172 taut are also
provided. The lower travelling section of the endless
belts 172 extends between the lower plate 134 and
the transparent plate 12. The shaft 130 on which the
driven wheel 174 is mounted is drivingly connected to
an electric motor 188 mounted on the support frame
structure 14, and rotated clockwise in Figure 3 when
the motor 188 is energized. In the intermediate por-
tion of the main portion 142 of the conveying passage
140 is provided a hemispherical pressing piece 190
projecting downwardly through an opening formed in
the lower plate 134 for forcing the endless belts 172
downwardly. The second regulating member 192 and
a rotatably mounted pressing roller 194 are provided
in the downstream end portion of the main portion
142. A solenoid 196 is provided in relation to the sec-
ond regulating member 192 and the pressing roller
194. When the solenoid 196 is in the deenergized
state, the second regulating member 192 projects into
the main portion 142 of the conveying passage 140
through the opening formed in the lower plate 134 to
hamper the advancing of the document, and the
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pressing roller 194 is located above the lower plate
134. On the other hand, when the solenoid 196 is
energized, the second regulating member 192 moves
away from the main portion 142 and is located above
the lower plate 134, while the pressing roller 194 pro-
jects downwardly through the opening formed in the
lower plate 134 to force the endless belts 172 down-
wardly. In the curved discharging portion 146 of the
conveying passage 140, a roller 198 located opposite
to the wheel 180 and a roller 200 located opposite to
the wheel 182 are rotatably mounted. The rollers 198
and 200 cooperate with the endless belts 172.

Since the semi-automatic document supplying
and discharging device 6 described above is substan-
tially the same as the semi-automatic document sup-
plying and discharging device disclosed in Japanese
Laid-Open Patent Publication No. 161874/1982 (cor-
responding to U. S. Patent Application Serial No.
361,236 and European Patent Application No.
82102455.1), the disclosure of the aforesaid Japa-
nese Laid-Open Patent Publication No. 161874/1982
is cited herein as reference in lieu of a detailed de-
scription of the device 6.

The sorter 10 has a frame structure 202 having
an open front side. The inside of the frame structure
202 includes a plurality of vertically stacked bins 204
and a moving means 206 for suitably moving the bins
204. When the copying process is to be repeated a
number of times for the same document, after a copy
(i.e., a copying paper having a fixed toner image)
formed in a given copying cycle is received in the low-
ermost bin 204, the moving means 206 immediately
moves downwardly that bin 204 which exists imme-
diately above the aforesaid bin so as to receive a copy
to be formed in the next copying cycle. After a copy
in the final cycle of the copying process is received
in a specified bin 204, the moving means 206 raises
those bins 204 excepting the lowermost bin 204 to re-
turn them to the initial positions shown in Figure 3.
The sorter 10 itself may be substantially the same as
the sorter disclosed in the specification of Japanese
Patent Application No. 162205/1981, and a detailed
description of the structure of the sorter 10 itself is
omitted in this specification.

Detecting means, manually operable switches,
display means, etc.

With reference to Figures 3 and 5, in the paper
feed device 52 in the main body 2 of the electrostatic
copying apparatus either one of three types of paper
cassettes containing copying paper sheets according
to JIS standards A3, A4 and A5 is mounted on the first
cassette-receiving section 54a, and either one of
three types of paper cassettes containing paper
sheets according to JIS standards B4, B5, and B6 is
mounted on the second cassettereceiving section
54b. In the first cassette-receiving section 54a and
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the second cassette-receiving section 54b, discrimin-
ating means 208a and 208b are respectively provided
for determining which of the three types of paper cas-
settes has been mounted. Each of the discriminating
means 208a and 208b may be comprised of two reed
switches disposed in spaced-apart relationship in the
widthwise direction. In this case, two permanent
magnets (not shown) are fixed to the opposite sides
of the front surface of each of the A3 paper cassette
containing paper sheets having a size A3 and the B4
paper cassette containing paper sheets having a size
B4, for example; one permanent magnet is fixed to
one side of the front surface of each of the A4 paper
cassettes containing paper sheets having a size A4
and the B5 paper cassette containing paper sheets
having a size B5; and one permanent magnet is fixed
to one side of the front surface of each of the A5 paper
cassette containing paper sheets having a size A5
and the B6 paper cassette containing paper sheets
having a size B6 which side is opposite to said one
side of the front surface of the A4 or B5 paper cas-
sette. Accordingly, when the A3 paper cassette is to
be loaded on the first cassette-receiving section 54a,
both of the two reed switches consitituting the dis-
criminating means 208a are closed. When the A4 pa-
per cassette is to be loaded therein, one of the two
reed switches is closed. Furthermore, when the A5
paper cassette is to be loaded, the other of the two
reed switches is closed. Likewise, when the B4 paper
cassette is to be loaded in the second cassette-re-
ceiving section 54b, both of the two reed switches
constituting the discriminating means 208b are
closed. When the B5 paper cassette is to be loaded,
one of the two reed switches is closed. Furthermore,
when the B6 paper cassette is to be loaded, the other
of the two reed switches is closed.

Detecting means 210a and 210b for detecting the
rotation or stopping of the shafts 62a and 62b are pro-
vided with respect to each of the shaft 62afixed to the
supply roller 64a and the shaft 62b fixed to the supply
roller 64b in the paper feed device 52. The detecting
means 210a and 210b are comprised respectively of
discs 212a and 212b fixed on one end portions of the
shafts 62a and 62b and stationary photocouplers
214a and 214b consisting of light emitting elements
located on one side of the discs 212a and 212b and
light-receiving elements located on the other sides of
the discs 212a and 212b. A number of cuts are formed
at suitable intervals in the circumferential direction in
the circumferential edge portion of each of the discs
212a and 212b. When each of the shafts 62a and 62b
is at rest, a cut or a portion between cuts of each of
the discs 212a and 212b exists continuously between
the light-emitting element and the light-receiving ele-
ment of each of the photocouplers 214a and 214b,
and therefore the light-receiving element of each of
the photocouplers 214a and 214b is continuously
maintained in condition for receiving light from the
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light-emitting element or for not receiving it. On the
other hand, when each of the shafts 62a and 62b is
rotated, a cut and a portion between cuts of each of
the discs 212a and 212b alternately pass between
the light-emitting element and the light receiving ele-
ment of each of the photocouplers 214a and 214b,
and therefore, the light receiving element of each of
the photocouplers 214a and 214b is alternately main-
tained in condition for not receiving light from the light
emitting element and for receiving it.

As clearly shown in Figure 5, a paper detecting
means 216 is provided in relation to both of the first
paper introducing passage 70a extending from the
first cassette-receiving section 58a and the second
paper introducing passage 70b extending from the
second cassette-receiving section 58b. The detecting
means 216 includes a microswitch 220 having an ac-
tuating arm 218, a detecting piece 224a mounted piv-
otally on a shaft 222a and projecting into the first pa-
per introducing passage 70a through an opening
formed in the guide plate 66, and a detecting piece
224b mounted pivotally on a shaft 222b and project-
ing into the second paper introducing passage 70b
through an opening formed in the guide plate 76.
When the leading edge of the copying paper 56a sup-
plied to the first paper introducing pasage 70a from
the cassette 58a by the action of the supply roller 64a
rotated in the direction of the arrow comes into con-
tact with the nip position of the pair of conveyor rollers
84 and 86 and consequently the copying paper 56a
is bent as shown by the two-dot chain line, the detect-
ing piece 224a is caused to pivot counterclockwise
from its normal position shown in the drawing, and as
a result, a projection 226 of the detecting piece 224a
acts on the actuating arm 218 of the microswitch 220
to close the microswitch 220. When the leading edge
of the copying paper 56b supplied to the second pa-
per introducing passage 70b from the paper cassette
58b by the action of the supply roller 64b rotated in
the direction of the arrow and conveyed through the
second paper introducing passage 70b by the action
of the pair of supply assisting rollers 80 and 82 rotated
in the direction of the arrow comes into contact with
the nip position of the pair of conveyor rollers 84 and
86 and as a result, the copying paper 56b is bent as
shown by the two-dot chain line, the detecting piece
224b is caused to pivot clockwise from its normal pos-
ition shows in the drawing. As a result, a projection
228b of the detecting piece 224b acts on the projec-
tion 228a of the detecting piece 224a to cause the de-
tecting piece 224a to pivot counterclockwise from its
normal position shown in the drawings. Finally, the
projection 226 of the detecting piece 224a acts on the
actuating arm 218 of the microswitch 220 to close the
microseitch 220. A copying paper detecting means
228 is further provided with regard to the second pa-
per introducing passage 70b. The detecting means
228 is constructed of a microswitch having an actuat-
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ing arm 230 which projects into the second paper in-
troducing passage 70b through the opening formed
in the guide plate 74 upstream of the pair of supply as-
sisting rollers 80 and 82. When the leading edge of
the copying paper 56b supplied to the second paper
introducing passage 70b from the copying paper cas-
sette 58b acts on the actuating arm 230, the detecting
means 228 is closed, and when the trailing edge of
the paper 56b goes past the actuating arm 230, the
detecting means 228 is opened.

Again with reference to Figure 3, the main body
2 of the electrostatic copying apparatus further in-
cludes paper detecting means 232, 234 and 236
which detect a copying paper conveyed by the paper
conveying means 50, at a position slightly down-
stream of the pair of conveyor rollers 84 and 86, at a
position slightly downstream of the peeling zone and
ata position slightly downstream of the heat-fixing de-
vice 104 (the downstream end portion of the paper
conveying passage in the main body 2). The detecting
means 232, 234 and 236 respectively have actuating
arms 238, 240 and 242 projecting into the paper con-
veying passage, and are closed when the leading
edge of the copying paper acts on the actuating arms
238, 240 and 242 respectively and are opened when
the trailing edge of the copying paper goes past the
actuating arms 238, 240 and 242.

With reference to Figures 3 and 4, there is pro-
vided a paper wrapping detecting means 244 which
when a copying paper kept in contact with the photo-
sensitive member 20 on the rotating drum 18 in the
transfer zone 30 wraps about the photosensitive
member 20 without being peeled from the photosen-
sitive member 20 in the peeling zone, detects the
wrapping paper. The detecting means 244 is com-
prised of a light emitting element 246 for irradiating
light onto the photosensitive member 20 at a position
slightly downstream of the peeling zone as viewed in
the rotating direction of the rotating drum 18, a light
receiving element for receiving the light reflected from
the photosensitive member 20, and a signal genera-
tor 250 electrically connected to the light receiving
element 248 for producing a paper wrapping signal
when the intensity of light received by the light receiv-
ing element is below a predetermined threshold val-
ue. The photosensitive member 20 itself has a high re-
flectance, and therefore when the paper is not wrap-
ped about the photosensitive member 20, the light re-
ceiving element 248 receives light having a sufficient
intensity. However, when the paper wraps about the
photosensitive member, the light receiving element
248 receives light having an intensity below the
threshold value and the signal generator 250 produc-
es a paper wrapping signal, because the copying pa-
per has a relatively low reflectance. Preferably, the
distance {, from the peeling zone 32 to the detecting
position of the detecting means 244 as viewed in the
rotating direction of the rotating drum 18 is substan-
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tially equal to the distance {, from the peeling zone
32 to the detecting position of the detecting means as
viewed in the moving direction of the copying paper.

With reference to Figure 3, the main body 2 of the
electrostatic copying apparatus further has disposed
therein detecting means 252 and 254 for detecting
the supportframe 132 on which the second reflecting
mirror 122 and the third reflecting mirror 124 in the
optical unit 116 are mounted. Each of the detecting
means 252 and 254 may be constructed of a reed
switch to be actuated by a permanent magnet fixed
to the support frame 132. The detecting means 252
detects the support frame 132 when the support
frame 132 is at its initial position shown by the solid
line. The detecting means 254 detects the support
frame 132 and is closed, when the support frame 132
moves from its initial position to a position displaced
to the right by a predetermined distance £5.

A detecting means 256 which may be of any
known form is disposed in the sorter 10, which when
a trouble occurs (for example, when the bins 204 are
not moved as required), detects it and produces a sig-
nal.

In the semi-automatic document supplying and
discharging device 6, there is provided a documentin-
sertion detecting means 258 which detects a docu-
ment at that position of the introducing portion 144 of
the conveying passage 140 which is slightly upstream
of the document advancing arresting position of the
first regulating member 162. The detecting means
258 may be comprised of a light emitting element 260
located above the introducing portion 144 and a light
receiving element 262 located below the introducing
portion 144. When a document is inserted by hand
into the introducing portion 144, light projected onto
the light receiving element 262 from the light emitting
element 260 is shut off by the document, whereupon
the detecting means 258 produces a document inser-
tion signal. There is also provided a detecting means
264 which detects a document at that position of the
main portion 142 of the conveying passage 140 which
is slightly upsteam of the document advancing arrest-
ing position of the second regulating member 192.
The detecting means 264 may be constructed of a
light emitting element for projecting light onto the
transparent plate 12, a light receiving element for re-
ceiving light reflected from the transparent plate 12,
and a signal generator which produces a document
detection signal when the intensity of the light re-
ceived by the light receiving element falls below a pre-
determined threshold value. Since the transparent
plate 12 itself has a high reflectance, the light receiv-
ing element receives light of a sufficient intensity
when no document exists at the detecting position.
On the other hand, because the reflectance of the
document is relatively low, when the leading edge of
the document arrives at the detecting position, the
light receiving element receives light having an inten-
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sity below the predetermined threshold value, and
the signal generator produces a document detection
signal. When the trailing edge of the document goes
past the detecting position, the light receiving ele-
ment again receives light having a sufficient intensity
and the above document detection signal disappears.
Furthermore, a detecting means 266 is provided
which detects the document at the downstream end
portion of the curved discharging portion 146 of the
conveying passage 140. The detecting means 266 is
comprised of a microswitch 270 having an actuating
arm 268, and a detecting piece 272 mounted pivotally
by a supporting pin 271. One end portion of the de-
tecting piece 272 projects into the curved discharging
portion 146. When the leading edge of the document
acts on one end portion of the detecting piece 272,
the detecting piece 272 is caused to pivot counter-
clockwise from its normal position shown in the draw-
ing. As aresult, the other end portion of the detecting
piece 272 acts on the actuating arm 268 of the mi-
croswitch 270 to close the microswitch 270. When the
trailing edge of the document goes past the one end
portion of the detecting piece 272, the detecting piece
272 returns to its normal position shown in the draw-
ings, and the microswitch 270 is opened.

In the illustrated copying apparatus, there are fur-
ther provided known suitable detecting means (inclu-
sively designated by numeral 275) which detect a dis-
order in various other constituent elements such as
the document illuminating lamp 118 (Figure 3), the
electrical heating means 106 (Figure 3) in the heat-
fixing means, and the electrical heating means 273
(Figure 4) for heating the photosensitive member 20.
The electrical heating means 273 (Figure 4) for heat-
ing the photosensitive member 20 will be described
further hereinafter. In the illustrated copying appara-
tus, a temperature detecting means 277 (Figure 3) for
detecting the temperature of the heat-fixing device
104 and a temperature detecting means 279 (Figure
4) for detecting the temperature of the surface or its
vicinity of the photosensitive member 20 are further
provided. Detecting devices 281 and 283 respectively
including the temperature detecting means 277 and
279 produce not only a temperature signal but also a
signal showing a disorder which occurs in the temper-
ature detecting means 277 and 279, as will be descri-
bed in detail hereinbelow.

With reference to Figures 1 and 2, a key card in-
serting section 274 is provided at the front end portion
of the upper surface of the housing 4 of the main body
2 of the copying apparatus. A given key card 276 is
inserted into the key card inserting section by an op-
erator. In the key card inserting section 274 is provid-
ed a signal producing means 278 which when the key
card 276 is inserted, detects it and produces a copy-
ing process performance permission signal (Figure
7). As will be described hereinafter, in the illustrated
electrostatic copying machine, the copying process
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cannot be performed unless the operator inserts the
key card 276 into the key card inserting section 274
thereby producing the aforesaid signal for the per-
mission of the performance of the copying process,
as will be described in more detail hereinafter. This
prevents any unauthorized person from operating the
copying apparatus and obtaining copies. Adjacent to
the key card inserting section 274, a panel 280 is dis-
posed at the front end portion of the upper surface of
the housing 4. Referring to Figure 6, the panel 280
has arranged thereon a power switch 282, a print
switch 284, a paper selection switch 286 and an inter-
ruption switch 288. When the power switch 282 is
closed by a manual operation, the copying apparatus
is connected to a suitable power supply such as a
commercial alternate-current power supply, and
when the power switch 282 is opened, the copying
apparatus is cut off from the power supply. When the
print switch 284 is instantaneously closed by a man-
ual operation, a signal for starting the copying proc-
ess is produced. The paper selection switch 286 is
maintained in one of two conditions. When it is main-
tained in one condition, the supply roller 64ain the pa-
per feed device 52 is set in an operable condition
(therefore, a copying paper is ready for supplying
from the paper cassette 58a loaded in the first cas-
sette-receiving section 54a). When it is maintained in
the other condition, the supply roller 64b in the paper
feed device 52 is set in an operable condition (there-
fore, a copying paper is ready for supplying from the
paper cassette 58b loaded in the second cassette re-
ceiving section 54b) (Figures 3 and 5). The interrup-
tion switch 288 is manually closed when so-called “in-
terrupting copying" is to be performed, as will be de-
scribed hereinafter. An operating knob 289 for control-
ling the amount of light exposure on the photosensi-
tive member 20 is also disposed on the panel 280.
The panel 280 further includes ten input keys from 0
to 9 for inputting the number of copies to be produced
from each document and a clear key 292 for cleaning
the input numeral set by these input keys 290. The
panel 280 further has a key card lamp 294 for show-
ing that the key card 276 has not been inserted into
the key card inserting section 274 and the copying
process performance permission signal has not yet
been produced; a waiting display lamp 296 for show-
ing that the heat-fixing device 104 has not yet at-
tained the required temperature; a service man call
lamp 298 showing that a disorder has occured in a
constituent element in the copying apparatus and a
service man is required for inspection and repair; and
a trouble lamp 300 which shows that a trouble has oc-
cured in the conveying of a copying paper in the main
body 2 of the copying apparatus, a trouble has oc-
cured in the conveying of a document in the semi-
automatic document supplying and discharging de-
vice, or a trouble has occurred in the sorter 10. Afirst
display means 302 and a second display means 304
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are also arranged on the panel 280. Each of the first
display means 302 and the second display means
304 has two light emitting segments having the shape
of the arabic figure 8. The mode of display by the first
and second display means 302 and 304 will be descri-
bed in more detail hereinafter.

Basic operating procedure of the copying apparatus

The operations of the copying apparatus as de-
scribed hereinabove is controlled by a processing
means 306 including microprocessors constituting
various confrol and discriminating means.

With reference to Figures 3 and 7, when the pow-
er switch 282 (Figure 6) is manually closed, power is
applied to the copying apparatus, whereby a waiting
flag 308 included in the processing means 306 is set
at logic "1" and the electrical heating means 106 of
the heat fixing device 104 and the electrical heating
means 273 (Figure 4) for heating the photosensitive
member 20 are energized (the controlling of the en-
ergization and deenergization of the heating means
106 and the heating means 273 will be described in
more detail hereinafter). When the waiting flag 308 is
set at logic "1", the waiting display lamp 296 (Figure
6) is energized to indicate that the copying apparatus
is in a preparatory condition, and the copying appa-
ratus is prevented from performing the copying proc-
ess described below. When the temperature of the
heat fixing device 104 detected by the temperature
detecting means 277 exceeds a predetermined value
as a result of heating by the heating means 1086, the
waliting flag 308 is reset at logic "0", and the waiting
display lamp (Figure 6) is deenergized.

The operator manipulates ten input keys 290 to
input the number of copies to be produced from the
same document. As a result, a copy number setting
counter 310 included in the processing means 306 is
set at a predetermined number, whereby a continuity
flag 312 included in the processing means 306 is set
at logic "1". The logic "1" of the continuity flag 312
shows that the copying process should be continu-
ously performed. When the number of copies to be
produced from the same document is only one, it is
not necessary to operate the input keys 290. In this
case, the continuity flag 312 is set at logic "1" when
the operator instantaneously closes the print switch
284 (Figure 6).

When the semi-automatic document supplying
and discharging device 6 is not utilized, a document
is placed by hand on the transparent plate 12, and the
document holding device 8 is brought to its operating
position (the position shown in Figure 2). Then, the
operator instantaneously closes the print switch 284
(Figure 6) by a manual operation, whereupon a copy-
ing process performance signal is produced. If at this
time, an inhibition flag 314 included in the processing
means 306 is not set at logic "1" (the setting of the in-
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hibiting flag 314 will be described hereinafter) and
therefore the copying process can be performed, the
rotation of the rotating drum 18 and the operation of
the developing means 40 are started in response to
the copying process performance signal, and a copy-
ing paper is delivered from one of the paper cassettes
58a and 58b in the paper feed device 52 (from which
of the cassette 58a or 58b the paper is delivered de-
pends upon the condition of the paper selection
switch 286 described hereinabove). When the paper
56a is delivered from the paper cassette 58a, the sup-
ply roller 64a is rotated. When the leading edge of the
copying paper 56a delivered by the supply roller 64a
abuts against the nip position of the pair of stationary
conveyor rollers 84 and 86 and the copying paper 56a
is bent as shown by the two-dot chain line in Figure
5, the detecting means 216 is closed to thereby stop
the rotation of the supply roller 64a. When the copy-
ing paper 56b is delivered from the paper cassette
58b, the pair of supply assisting rollers 80 and 82 are
rotated together with the supply roller 64b. When the
leading edge of the copying paper 56b delivered by
the supply roller 64b is detected by the detecting
means 228, a first counter 316 for paper conveyance
included in the processing means 306 starts to count
clock pulses supplied from a clock pulse supply sor-
uce 318. When the counter 316 has counted a prede-
termined number, the rotation of the supply roller 64b
is stopped, and the delivered copying paper 56b is fed
by the pair of supply assisting rollers 80 and 82. The
aforesaid predetermined number counted by the
counter 316 is set at a value corresponding to the time
sufficient for the leading edge of the copying paper
56b to reach the nip position of the pair of supply as-
sisting rollers 80 and 82. When the leading edge of
the copying paper 56b fed by the pair of supply assist-
ing rollers 80 and 82 abuts against the nip position of
the pair of stationary conveyor rollers 84 and 86 and
the copying paper 56b is bent as shown by the two-
dot chain line in Figure 5, the detecting means 216 is
closed to thereby stop the rotation of the pair of sup-
ply assisting rollers 80 and 82.

When the above-described paper supplying ac-
tion is terminated and the detecting means 216 is
closed, the counted numbers of a copying cycle coun-
ter 320 and a copying paper counter 322 included in
the processing means 306 are increased by one.
When the countered number of the copying cycle
counter 320 becomes equal to that of the copy num-
ber setting counter 310, the continuity flag 312 is re-
set at logic "0". The paper counter 322 will be descri-
bed further hereinafter.

At the same time, when the copying process per-
formance signal is produced, the document illuminat-
ing lamp 118 is energized, and a timing counter 324
included in the processing means 306 starts to count
clock pulses supplied from the clock pulse supply
source 318. When the counter 324 has counted a first
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predetermined number, the supporting frames 130
and 132 of the optical unit 116 begin to move to the
right in Figure 3 from their initial positions shown by
the solid line in Figure 3. Thereafter, when the counter
324 has counted a second predetermined number,
the charging corona discharge device 38 is energ-
ized. Thus, a latent electrostatic image is formed on
the photosensitive member 20, and then developed
into a toner image.

When the support frame 132 of the optical unit
116 has moved a predetermined distance {3, the de-
tecting means 254 detects it. As a result, the pair of
conveyor rollers 84 and 86 (and the pair of supply as-
sisting rollers 80 and 82) are rotated, and at the same
time, the pair of conveyor rollers 92 and 94, the con-
veying belt mechanism 100 and the rollers 108 and
110 of the heat-fixing device 104 are rotated. Thus,
the conveying of the copying paper having its leading
edge located at the nip position of the pair of conveyor
rollers 84 and 86 is started.

When the detecting means 232 has detected the
leading edge of the copying paper, a first counter 326
for transfer included in the processing means begins
to count clock pulses supplied from the clock pulse
supply source 318. When the counter 362 has count-
ed a predetermined number, the transfer corona dis-
charge device 42 is energized. Thus, the toner image
on the photosensitive member 20 is transferred to the
copying paper in the transfer zone. Thereafter, in the
peeling zone 32, the copying paper is peeled off from
the photosensitive member 20 by the action of the
peeling corona discharge devices 44 and 46. By the
copying process performance signal, the peeling cor-
ona discharge devices 44 and 46 begin to be energ-
ized as soon as the rotating drum 18 begins to rotate,
and are deenergized when the rotation of the rotating
drum 18 is stopped after the termination of the copy-
ing process.

When the copying paper is further conveyed, and
the detecting means 232 detects the passage of the
trailing edge of the copying paper past the de- tecting
position of the detecting means 232, the charging cor-
ona discharge device 38 and the document illuminat-
ing lamp 18 are deenerigized, and furthermore, the
supporting frames 130 and 132 of the optical unit 116
stop moving to the right in Figure 3 and begin to move
to the left in Figure 3. At the same time, a second
counter 328 for transfer included in the processing
means 306 begins to count clock pulses supplied from
the clock pulse supply source 318. When the counter
328 has counted a predetermined number, the trans-
fer corona discharge device 42 is deenergized.

The copying paper is further conveyed by the
conveying belt mechanism 100 and the rollers 108
and 110 of the heat fixing device 104, and discharged
into the sorter 10. When at this time, the continuity
flag 312 is set at logic "1", one bin 204 of the sorter
10 is moved downwardly when a second paper con-
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veyance counter 330, which begins to count clock
pulses supplied from the clock pulse supply source
318 when the trailing edge of the copying paper has
gone past the deetecting position of the detecting
means 236, has counted a predetermined number. Si-
multaneously, the counted number of the paper coun-
ter 322 is decreased by one.

When the support frames 130 and 132 of the opt-
ical unit 116 moving to the left in Figure 3 reach their
initial positions shown by the solid line in Figure 3, the
detecting means 252 detects it. When the continuity
flag 312 is reset at logic "0", the support frames 130
and 132 of the optical unit 116 are stopped at the in-
tital positions. On the other hand, when the continuity
flag 312 is set atlogic"1", the supportframes 130 and
132 of the optical unit 116 begin to move to the right
in Figure 3 for the next cycle of copying simultaneous-
ly with (or as will be described below, after the lapse
of a predetermined period of time from) the stopping
of their leftward movement in Figure 3. At this time,
the paper delivery action for the next copying cycle
has already ended, and the leading edge of a copying
paper for the next copying cycle stops in abutment
against the nip position of the pair of stationary con-
veyor rollers 84 and 86. How the action of deliverying
paper for the next copying cycle is started will be de-
scribed in detail hereinafter.

When the continuity flag 312 is set at logic "1",
the rotating drum 18 continues to rotate for the next
copying cycle. But when the continuity flag 312 is re-
set at logic "0", the rotating drum 18 is stopped at a
suitable time after it has undergone the cleaning ac-
tion of the cleaning blade 48 or the cleaning action of
the developing means 40 (this feature will be descri-
bed further hereinafter).

When the semi-automatic document supplying
and discharging device 6 is utilized, the main frame
structure 16 is brought to its operating position shown
in Figures 1 and 3. The operator manually introduces
a document into the introducing portion 144 of the
conveying passage 140. As a result, the detecting
means 258 detects the inserted document to produce
a document insertion signal. When the document in-
sertion signal is produced, the print switch 284 (Fig-
ure 6) is instantaneously closed, and quite the same
procedure as in the case of producing the aforesaid
copying process performance signal is performed in
the main body 2 of the copying apparatus.

On the other hand, in the semi-automatic docu-
ment supplying and discharging device 6, the motor
188 is energized upon the production of the docu-
ment insertion signal, thereby rotating the driven roll-
er 164 of the conveying roller unit 160 and the con-
veying belt mechanism 170. Atthe same time, the sol-
enoid 168 is energized to press the follower roller 166
of the conveying roller unit 160 against the driven roll-
er 164 and simultaneously cause the first regulating
member 162 to move away from the introducing por-
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tion 144 thereby permitting advancing of the docu-
ment. Thus, the inserted document is conveyed to the
main portion 142 from the introducing portion 144.

When the detecting means 258 has detected the
passage of the trailing edge of the inserted document
past the detecting position of the detecting means
258, a first counter 332 for the document conveyance
included in the processing means 306 begins to count
clock pulses supplied from the clock pulse supplying
source 318. When the counter 332 has counted a pre-
determined number, the solenoid 168 is deenergized.

When the detecting means 264 detects the lead-
ing edge of the document conveyed by the conveying
belt mechanism 170, the motor 188 is deenergized.
But the document further advances owing to inertia,
and stops when its leading edge makes contact with
the second regulating member 192. Thus, the docu-
ment is positioned as required on the transparent
plate 12.

The motor 188 is energized when the detecting
means 232 has detected the passage of the trailing
edge of the copying paper past the detecting position
of the detecting means 232 after the copying process
is performed in the main body 2 of the copying paper
through a predetermined number of cycles and the
continuity flag 312 is reset at logic "0" (namely, when
the exposure of the document in the final cycle of the
copying process has ended). Simultaneously, the sol-
enoid 196 is energized to cause the second regulating
member 192 to move away from the main portion 142,
thereby permitting advancing of the document. Thus,
the document is discharged by the conveying belt
mechanism 170 from the main portion 142 through
the curved discharging portion 146.

When the detecting means 266 has detected the
passage of the trailing edge of the document past the
detecting position of the detecting means 266, a sec-
ond counter 334 for document conveyance included
in the processing means 306 begins to count clock
pulses supplied from the clock pulse supply source
318. When the counter 334 has counted a predeter-
mined number, the motor 188 and the solenoid 196
are deenergized.

When the next document has been introduced
into the introducing portion 144 by hand before the
previous document is discharged from the transpar-
ent plate 12, the aforesaid procedure is not imme-
diately performed even when the detecting means
258 has detected the document and produced a docu-
ment insertion signal. The aforesaid procedure is per-
formed when the previous document has been com-
pletely discharged (i.e., after the counter 334 has
counted a predetermined number).

Dectection of troubles in the conveying of the
copying paper and the document

In the main body 2 of the copying apparatus, con-
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veying troubles such as jamming of the copying paper
are detected in the following instances.

(1) When the delivery of a copying paper by the

supply roller 64a or 64b is started, a first paper

jam counter 336 included in the processing
means 306 begins to count clock pulses supplied
from the clock pulse supply cource 318, but the
counter 336 has counted a predetermined num-
ber without being reset by the detection of the
leading edge of the copying paper by the detect-

ing means 232.

(2) When the detecting means 232 has detected

the leading edge of the copying paper, a second

paper jam counter 338 included in the processing
means 306 begins to count clock pulses supplied
from the clock pulse supply source 318, but the
counter has counted a predetermined number
without being reset by the detection of the lead-
ing edge of the copying paper by the detecting

means 234.

(3) The detecting means 244 has detected the

wrapping of the copying paper about the photo-

sensitive member 20.

(4) The detecting means 244 has detected the

wrapping of the copying paper about the photo-

sensitive member 20 and the detecting means

234 has detected the copying paper (this means

that two sheets of copying paper are delivered si-

multaneously, and one of them wraps about the

photosensitive member 20).

(5) When the detecting means 234 has detected

the leading edge of the copying paper, a third pa-

per jam counter 340 included in the processing
means 306 begins to count clock pulses supplied
from the clock pulse supply source 318, but the
counter 340 has counted a predetermined num-
ber without being reset by the detection of the
leading edge of the copying paper by the detect-

ing means 236.

(6) When the detecting means 236 has detected

the leading edge of the copying paper, a fourth

paper jam counter 342 included in the processing
means 306 begins to count clock pulses supplied
from the clock pulse supply source 318, but the
counter 324 has counted a predetermined num-
ber without being reset by the detection of the
trailing edge of the copying paper by the detect-

ing means 236.

In the semi-automatic document supplying and
discharging device 6, jamming of a document is de-
tected in the following instances.

(1) When the motor 188 is energized for supply-

ing the inserted document to the transparent

plate 12, a first document jam counter 344 includ-
ed in the processing means 306 begins to count
clock pulses supplied from the clock pulse supply

source 318, but the counter 344 has counted a

predetermined number without being reset by
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the detection of the leading edge of the document
by the detecting means 264.

(2) When the motor 188 is energized for discharg-
ing the document from the transparent plate 12,
a second document jam counter 346 begins to
count clock pulses supplied from the clock pulse
supply source 318, but the counter 346 has
counted a predetermined number without being
reset by the detection of the leading edge of the
document by the detecting means 266.

(3) When the detecting means 266 has detected
the leading edge of the document, a third docu-
ment jam counter 348 included in the processing
means 306 begins to count clock pulses supplied
from the clock pulse supply source 318, but the
counter 348 has counted a predetermined num-
ber without being reset by the detection of the
trailing edge of the document by the detecting
means 266.

Control of the positioning of the cleaning blade

As already stated with reference to Figures 3 and
4, in the main body 2 of the copying apparatus, a
cleaning blade 48 made of suitable flexible material
such as synthetic rubber is disposed for removing the
residual toner from the photosensitive member 20 in
the cleaning zone 34 located around the rotating
drum 18. The cleaning blade 48 is supported by a
blade supporting mechanism 354 known per se in-
cluding a solenoid 352 as illustrated in a simplified
form in Figure 4. When the solenoid 352 is energized,
the cleaning blade 48 is held at its operating position
shown by the solid line in Figure 4. When it is dee-
nergized, it is held at its non-operating position shown
by the two-dot chain line in Figure 4. At the operating
position shown by the solid line in Figure 4, the clean-
ing blade 48 is pressed elastically against the photo-
sensitive member 20 on the rotating drum 18. On the
other hand, at the non-operating position shown by
the two-dot chain line in Figure 4, the cleaning blade
48 is away from the photosensitive member 20 on the
rotating drum 18.

As already stated hereinabove, a magnetic brush
type developing means 40 is disposed in the devel-
oping zone 28 around the rotating drum 18 in the
main body 2 of the copying apparatus. As is well
known to those skilled in the art, the magnetic brush-
type developing means 40 can be used not only for
developing a latent electrostatic image formed on the
photsensitive member 20 but also, as a cleaning
means, for removing the residual toner from the pho-
tosensitive member 20 after the transfer. When the
magnetic brush-type developing means 40 is used as
a cleaning means, the rotating drum 18 should addi-
tionally be kept rotating even after the transfer so that
that area of the photosensitive member on which the
toner remains after the transfer (i.e., that area where

10

15

20

25

30

35

40

45

50

55

13

the toner image is formed) passes through the devel-
oping zone 28 and thus undergoes the cleaning ac-
tion of the magnetic brushtype developing means 40;
and then the next cycle of the copying process should
be started. Hence, the copying time necessarily be-
comes longer.

It will be easily understood on the other hand that
when the residual toner on the photosensitive mem-
ber 20 is removed by using the cleaning blade 48, it
is not necessary to keep the rotating drum 18 rotating
additionally, and therefore, the time required for copy-
ing can be minimized. In the case of removing the re-
sidual toner from the photosensitive member 20 by
means of the cleaning blade 48, the photosensitive
member and/or the cleaning blade 48 tends to be de-
graded relatively early because the cleaning blade 48
is pressed against the photosensitive member 20.

In the main body 2 of the copying apparatus, pa-
per cassettes containing copying paper sheets of va-
rious sizes are selectively mounted on the first cas-
sette receiving section 54a and the second cassette
receiving section 54b of the paper feeding device 52,
and copying paper sheets of various sizes are selec-
tively delivered and conveyed through the transfer
zone 30. Some of these sizes are longer than the total
length of the photosensitive member 20, and the oth-
ers are equal to, or smaller than, the photosensitive
member 20. As will be understood from the foregoing
description about the basic operating procedure of
the copying apparatus, the length of a toner image
formed on the photosensitive member 20 is substan-
tially equal to the length of a copying paper delivered.

In view of the aforesaid fact, when a copying pa-
per conveyed through the transfer zone 30 is a long
one having a length larger than the total length of the
photosensitive member 20, the cleaning blade 48 is
positioned at the aforesaid operating position and
thus performs its cleaning action. When a copying pa-
per conveyed through the transfer zone 30 is a short
one having alength equal to, or smaller than, the total
length of the photosensitive member 20, the cleaning
blade 48 is held at its non-operating position, and the
magnetic brush-type developing means 40 performs
a cleaning action.

When the copying paper conveyed through the
transfer zone 30 is a short one the cleaning blade 48
is held at its non-operating position and is away from
the photosensitive member 20. Hence, the life of the
photosensitive member 20 and/or the cleaning blade
48 becomes correspondingly longer. When the copy-
ing paper conveyed through the transfer zone 30 is a
long one, the cleaning of the residual toner is carried
out by utilizing the magnetic brush-type developing
means 40. It is necessary therefore to rotate the ro-
tating drum 18 additionally after the transfer, and the
copying time becomes correspondingly longer. How-
ever, as will be understood from the foregoing de-
scription of the basic operating procedure of the copy-
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ing apparatus, when the copying paper conveyed
through the transfer zone 30 is a long one, the basic
copying time, i.e., the time other than the time during
which the rotating drum 18 is additionally rotated is
relatively short. Hence, the prolongation of the copy-
ing time owing to the additional rotation of the rotating
drum 18 does not give rise to any practical problem.

With reference to Figure 8 showing a flow chart
of controlling of positioning of the cleaning blade 48
by the processing means 306 taken in conjunction
with Figures 3,4 and 7, it is judged in step n1-1 wheth-
er the aforesaid copying process performance signal
has been produced by the instantaneous closing of
the print switch 284 (Figure 6), or the aforesaid docu-
ment insertion signal has been produced by the de-
tection of the inserted document by the detecting
means 258. Then, step n1-2 sets in. When the afore-
said copying process performance signal or the
document insertion signal which induces the start of
rotation of the rotating drum 18 is produced, it is
judged in step n1-2 whether the copying paper to be
delivered is a long paper, namely whether the length
of the copying paper delivered is longer than the total
length of the photosensitive member 20. This judge-
ment is made by (a) determining in which of the two
conditions the paper selection switch 286 (Figure 6)
is (therefore which of the supply roller 64a and the
supply roller 64b is actuated), and at the same time,
(b) recognizing the paper cassette 58a loaded in the
first cassette receiving section 54a on the basis of a
signal from the discriminating means 208a, or recog-
nizing the paper cassette 58b loaded in the second
cassette receiving section 54a on the basis of a signal
from the discriminating means 208. When the copy-
ing paper delivered is a long one, step n1-3 sets in.
In step n1-3, the solenoid 352 is energized, and con-
sequently, the cleaning blade 48 is held at its operat-
ing position shown by the solid line in Figure 4. Then,
in step n1-4, the copying process described hereina-
bove is performed. When in step n1-2, the delivered
copying paper is a short one, step n1-4 sets in sub-
sequent to step n1-2, and therefore the solenoid 352
is maintained in the deenergized state and the clean-
ing blade 48 is held at its non-operating position
shown by the two-dot chain line in Figure 4. In step
n1-5, it is judged whether the transfer corona dis-
charge device 42 has been deenergized as above.
When the transfer corona discharge device 42 is dee-
nerigized, step n1-6 sets in. In step n1-6, it is judged
whether the continuity flag 312 is set at logic "1" and
therefore the next cycle of the copying process is suc-
cessively carried out. When the continuity flag 312 is
set at logic "1", step n1-7 sets in. In step n1-7, it is
again judged whether the copying paper is a long pa-
per or not. When the copying paper is a long one, step
n1-4 again sets in. When the copying paper is a short
one, step n1-8 sets in. In step n1-8, a cleaning counter
356 included in the processing means 306 begins to
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count clock pulses supplied from the clock pulse sup-
ply source 318. In step n1-9, it is judged whether the
cleaning counter 356 has counted a predetermined
number. After the cleaning ounter 356 has counted
the predetermined number, step n1-4 again sets in.
Before the cleaning counter 356 has counted the pre-
determined number, the rotating drum 18 keeps rotat-
ing while the charging corona discharge device 38
and the transfer corona discharge device 42 are inthe
deenergized state. During this time, the magnetic
brush-type developing means 40 removes a toner re-
maining on the photosensitive member 20 after the
transfer. The aforesaid predetermined number of the
cleaning counter 356 is set such that the time from
the beginning of counting by the cleaning counter 356
becomes equal to the time required for the rotating
drum 18 to rotate through at least one turn after the
rear edge of that area of the photosensitive member
20 in which the toner image is formed, i.e. that area
of the photosensitive member 20 with which the copy-
ing paper is brought into contact in the transfer zone,
has gone past the developing zone 28. When it is de-
termined in step n1-6 that the continuity flag 312 is
reset at logic "0’, step n1-6 is followed by step n1-10
in which the cleaning counter 356 begins counting. In
step n1-11, it is judged whether the cleaning counter
356 has counted a predetermined number (this pre-
determined number may be equal to, or larger than,
the predetermined number in step n1-9). During the
time from the starting of counting by the cleaning
counter 356 to the counting of the aforesaid predeter-
mined number, the rotating drum 18 keeps rotating
while the charging corona discharge device 38 and
the transfer corona discharge device 42 are main-
tained in the deenergized state. During this time, the
residual toner is removed from the photosensitive
member 20 by the cleaning bladed 48 (in the case of
along copying paper) or the magnetic brush-type de-
veloping means 40 (in the case of a short copying pa-
per). When the cleaning counter has counted the pre-
determined number, step n1-12 sets in. In step n1-12,
the solenoid 352 is deenergized if it is in the energ-
ized state. Furthermore, in step n1-13, the rotation of
the rotating drum 18 is stopped.

Control of continued delivery of the copying paper

With reference to Figures 3 and 5, in the copying
apparatus described hereinabove, when the next cy-
cle of the copying process is performed successively
after the previous copying cycle, it is desired to start
delivery of a copying paper for the next copying cycle
as early as possible after the paper delivery in the
previous copying cycle. On the other hand, the deliv-
ery of a copying paper in the next cycle of copying
should be started (a) in order to prevent overlapping
of the trailing edge portion of the copying paper fed
in the previous copying cycle with the leading edge
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of the copying paper delivered fed in the next cycle
of copying in the first paper introducing passage 70a
or the second paper introducing passage 70b, after
the copying paper delivered in the previous copying
cycle and abutting at its leading edge against the nip
position of the pair of stationary conveyor rollers 84
and 86 begins to be conveyed by the pair of conveyor
rollers 84 and 86 whose rotation has been started,
and (b) after the trailing edge of the copying paper de-
livered in the previous copying cycle has departed
from the paper cassette 58a or 58b. As stated herei-
nabove, various paper cassettes are selectively
mounted on the first and second cassette receiving
sections 54a and 54b, and the length of a copying pa-
per to be delivered is various. When a copying paper
of a relatively large length is delivered, the trailing
edge of the copying paper departs from the paper
cassette only after the lapse of arelatively long period
of time from the starting of conveying of the delivered
paper by the pair of conveyor rollers 84 and 86. When
a relatively short copying paper is delivered, the trail-
ing edge of the copying paper departs from the paper
cassette after the lapse of a relatively short period of
time from the starting of the conveying of the deliv-
ered copying paper by the pair of conveyor rollers 84
and 86. When a copying paper is to be delivered from
the paper cassette 58b loaded in the second cassette
receiving section 54b, the length of the copying paper
may sometimes be shorter than the length of the sec-
ond paper introducing passage 70b extending from
the paper cassette 58b to the pair of conveyor rollers
84 and 86. Hence, it sometimes happens that when
the leading edge of the delivered copying paper has
arrived at the nipping position of the conveyor rollers
84 and 86, the trailing edge of the copying paper has
already departed from the paper cassette 58b.

In conventional copying apparatuses, the start-
ing of delivery of a copying paper in the next copying
cycle is controlled on the basis of the longest copying
paper in order to meet the requirements (a) and (b)
described above. Specifically, the delivery of a copy-
ing paper in the next copying cycle is started after a
period of time required for the trailing edge of the lon-
gest copying paper to depart from the paper cassette
or a longer period of time after the initiation of rotation
of the pair of conveyorrollers 84 and 86 and therefore
the initiation of conveying of the previous copying pa-
per. Such a conventional copying apparatus suffers
from the inconvenience that if the copying paper to be
delivered is relatively short, the starting of delivery of
the copying paper in the next copying cycle becomes
undesirably slow. Itis important that the leading edge
of the copying paper in the next copying cycle should
reach the nip position of the pair of conveyor rollers
84 and 86 before the support frames 132 (and 130)
of the optical unit 116, which have moved to the right
in Figure 3 and then to the left in Figure 3 in the pre-
vious copying cycle and thus have returned to their
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initial positions, again begin to move to the rightin Fig-
ure 3 for the next cycle of copying and have advanced
over the predetermined distance ¢;. Otherwise, it
would be impossible to perform the scanning expos-
ure of the document and the conveyance of the copy-
ing paper in synchronism. In contrast, when the copy-
ing paper is relatively short, the reciprocating dis-
tance of the support frame 132 of the optical unit 116
in the previous copying cycle is relatively short, and
therefore, the support frame 132 returns to its initial
position relatively early. Hence, when the reciprocal
movement of the support frame 132 is started for the
next copying cycle simultaneously with or immediate-
ly after the returning of the support frame 132 to its
initial position, the copying paper delivered in the next
copying cycle does not reach the nip position of the
pair of conveying rollers 84 and 86 before the support
frame 132 moves the predetermined distance £5. To
avoid the occurrence of such a situation, the starting
of the reciprocation of the support frame 132 in the
next copying cycle should be delayed, and conse-
quently, the copying time becomes longer than nec-
essary.

The following improvement has been made in or-
der to avoid the aforesaid disadvantage of the con-
ventional copying apparatus.

With reference to Figure 9 showing a flow chart
of controlling the delivery of a copying paper by the
processing means 306 taken in conjunction with Fig-
ure 5, it is judged in step n2-1 whether the aforesaid
copying process performance signal has been pro-
duced by the instantaneous closing of the print switch
284 (Figure 6), or whether the aforesaid document in-
sertion singal has been produced by the detection of
the inserted document by the detecting means 258.
When the aforesaid copying process performance
signal or the document insertion signal has been pro-
duced, step n2-2 sets in. In step n2-2, it is judged
whether the paper selection switch 286 is in a first or
a second condition. When the paper selection switch
286 is in the first condition, step n2-3 sets in, and the
supply roller 64a is rotated and the delivery of a copy-
ing paper from the paper cassette 58a is started.
Then, in step n2-4, it is judged whether the detecting
means 216 is closed or not. When the detecting
means 216 is closed, step n2-5 sets in, and the rota-
tion of the supply roller 64a is stopped. Then, step n2-
6 sets in and in this step, it is judged whether the de-
tecting means 254 (Figure 3) has been closed as are-
sult of detecting the suport frame 132 of the optical
unit 116. When the detecting means 254 is closed,
step n2-7 sets in, and the pair of conveyor rollers 84
and 86 are rotated to start the conveying of the copy-
ing paper. Then, step n2-8 sets in, and it is judged
whether the continuity flag 312 is set at logic "1". In
other words, it is judged whether the copying process
is to be performed further. When the continuity flag
312is setatlogic"1", step n2-9 setsin, and it is judged
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whether the detecting means 232 has been closed as
a result of detecting the leading edge of the copying
paper. When the detecting means 232 is closed, step
n2-10 sets in. In step n2-10, it is judged whether the
shaft 62a having the supply roller 64a fixed thereto is
rotating. Such a judgement is made by determining
whether the light receiving element of the detecting
means 210a alternately assumes a condition in which
it does not receive light and a condition in which it re-
ceives light and therefore the production and dispear-
ance of a signal are alternately repeated (when the
shaft 62a is rotating), or the light receiving element of
the detecting means 21a is continuously maintained
in a condition in which it does not receive light or a
condition in which it receives light and therefore the
production or disappearance of a signal is continu-
ously maintained (when the shaft 62a is at rest).
When the trailing edge portion of the copying paper
which has begun to be conveyed by the pair of con-
veyor rollers 84 and 86 is still in contact with the sup-
ply roller 64a, the supply roller 64a and the shaft 62a
are rotated following the movement of the trailing e
dge of the copying paper being conveyed [the shaft
62a having the supply roller 64a fixed thereto is con-
nected to a drive source by a suitable clutch means
(not shown) such as an electromagnetic clutch when
it is rotated, but when the clutch means is in an inop-
erative condition and cut off from the drive source, the
shaft 62a can freely rotate at least in the delivery di-
rection, i.e. in the clockwise direction in Figure 5].
However, when the trailing edge of the copying paper
being conveyed leaves the supply roller 64a, the ro-
tation of the supply roller 64a and the shaft 62a
comes to a stop. When the rotation of the shaft 62a
stops, step n2-11 sets in, and a delivery counter 358
included in the processing means 306 begins to count
clock pulses supplied from the clock pulse supply
source 318. Thereafter, in step n2-12, it is judged
whether the delivery counter 358 has counted a pre-
determined number. When the delivery counter 358
has counted the predetermined number, step n2-2
again sets in, and the delivery of a copying paper for
the next copying cycle is started. The above prede-
termined number of the delivery counter 358 is set
such that the time required for the counter 358 to
count the predetermined number after the starting of
counting is substantially equal to, or slightly longer
than, the time required for the trailing edge of the
copying paper to leave the paper cassette 58a after
leaving the supply roller 64a.

On the other hand, when in step n2-2 the paper
selection switch 286 is in the second condition, n2-13
sets in, and the supply roller 64b and the pair of sup-
ply assisting rollers 80 and 82 are rotated, and the de-
livery of a copying paper from the paper cassette 58b
is started. Then, in step n2-14, it is judged whether
the detecting means 228 has been closed as a result
of detecting the leading edge of the copying paper.
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When the detecting means 228 is closed, step n2-15
sets in. In step n2-15, the first paper conveyance
counter 316 begins to count clock pulses supplied
from the clock pulse supply source 318. Then, it is
judged in step n2-16 whether the counter 316 has
counted a predetermined number. When the counter
316 has counted the predetermined number, step n2-
17 sets in and the rotation of the supply roller 64b is
stopped (but the delivery roller 64b is kept rotating in-
cident to the movement of the copying paper being
conveyed). Thereafter, it is judged in step n2-18
whether the detecting means 216 is closed. When the
detecting means 216 is closed, step n2-19 sets in,
and the rotation of the pair of supply assisting rollers
80 and 82 is stopped. Step n2-20 then sets in, and it
is judged whether the detecting means 254 (Figure 3)
has been closed as a result of detecting the support
frame 132 of the optical unit 116. When the detecting
means 254 is closed, step n2-21 sets in, and the pair
of conveyor rollers 84 and 86 are rotated and simul-
taneously the pair of supply assisting rollers 80 and
82 are rotated. Thus, the conveyance of the copying
paper is started. Then, step n2-22 sets in, and it is
judged whether the continuity flag 312 is set at logic
"1". When the continuity flag 312 is set at logic "1",
step 2-23 sets in, and it is judged whether the detect-
ing means 232 has been closed as a result of detect-
ing the leading edge of the copying paper. When the
detecting means 232 is closed, step n2-24 sets in. In
step n2-24, it is judged whether the shaft 62b having
the supply roller 64b fixed thereto is rotating. Such a
judgement is made on the basis of a signal from the
detecting means 210b as is the case with the judge-
mentin step n2-10. When the rotation of the shaft 62b
is stopped, step n2-25 sets in, and the delivery coun-
ter 358 begins to count clock pulses supplied from the
clock pulse supply source 318. Then, in step n2-26,
it is judged whether the delivery counter 358 has
counted a predetermined number. This predeter-
mined number may be the same as the predeter-
mined number in step n2-12. When the delivery coun-
ter 358 has counted the predetermined number, step
n2-2 again sets in, and the delivery of the copying pa-
per for the next copying cycle is started.

According to the above-described control of con-
tinued delivery of a copying paper, when the require-
ments (a) and (b) for starting the delivery of the next
copying paper are met, the delivery of the next copy-
ing paper is started without any substantial delay ir-
respective of the length of the copying paper. Thus,
the aforesaid disadvantage in the conventional copy-
ing apparatus can be avoided.

In the illustrated embodiment, the departing of
the copying paper from the paper cassette 58a or 58b
is detected by utilizing the detecting means 210a and
210b for detecting the stopping of the rotation of the
shafts 62a and 62b having the supply rollers 64a and
64b fixed thereto and the delivery counter 358 asso-
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ciated with the detecting means 210a and 210b. If de-
sired, instead of this, the departing of the cop ying pa-
per from the paper cassette 58a or 58b can be detect-
ed by providing a suitable paper detecting means ca-
pable of detecting a copying paper immediately below
the paper cassette 58a or 58b and detecting the pass-
ing of the trailing edge of the copying paper past the
detecting position of such detecting means.

Control of interrupting copying

When the semi-automatic document supplying
and discharging device 6 is not used, so-called "inter-
ruping copying" is possible without any problem in
conventional apparatuses, too. No technique, how-
ever, has been established to date which makes inter-
rupting copying possible without any problem even
when the semi-automatic document supplying and
discharging device 6 is used. In contrast, in the copy-
ing apparatus interrupting copying can be formed
without any problem even in the case of using the
semi-automatic document supplying and discharging
device 6.

This improvement achieved by this invention will
be described with reference to Figure 10 showing a
flow chart of controlling the semi-automatic docu-
ment supplying and discharging device 6 by the proc-
essing means 306 taken in conjunction with Figures
3 and 7. In step n3-1, it is judged whether the detect-
ing means 258 has produced a document insertion
signal by detecting a document inserted into the
document inserting portion. When the document in-
sertion signal has been produced, the rotation of the
rotating drum 18 and the delivery of a copying paper
are started in the main body 2 of the copying appa-
ratus as already stated. When the detecting means
216 has been closed by the delivered copying paper,
the counted number of the copying process counter
320 included in the processing means 306 is in-
creased by one. On the other hand, as regards the
semi-automatic document supplying and discharging
device 6, step n3-2 sets in when the document inser-
tion signal is produced. As aresult, the motor 188 and
the solenoid 168 are energized to start conveying of
the inserted document. Then, in step n3-3, itis judged
whether the document insertion signal has disap-
peared as a result of the passage of the trailing edge
of the document past the detecting position of the de-
tecting means 258. When the document insertion sig-
nal disappears, step n3-4 sets in, and the first counter
332 for document conveyance begins to count clock
pulses supplied from the clock pulse supply source
318. In step n3-5, it is judged whether the counter 332
has counted a predetermined number. When the
counter 332 has counted the predetermined number,
step n3-6 sets in, and the solenoid 168 is deenerg-
ized. Then, in step n3-7, it is judged whether the de-
tecting means 264 has been closed as a result of de-
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tecting the leading edge of the document. When the
detecting means 264 is closed, step n3-8 sets in, and
the motor 188 is deenergized. Thus, as stated herei-
nabove, the document is positioned as required on
the transparent plate 12. Then, in step n3-9, it is
judged which of an interrupting signal (logic "1") or a
non-interrupting signal (logic "2") the signal produc-
ing means 360 (Figure 7) is producing in response to
the operation of the interruption switch 288. When
the operator has no intention of performing interrupt-
ing copying, and therefore a non-interupting signal is
produced, step n3-10 sets in. In step n3-10, it is
judged whether the continuity flag 312 is reset at log-
ic "0". Step n3-11 sets in when the counted number
of the copying process counter 320 which is in-
creased one by one every time the delivery of the
copying paper is performed in the main body 2 of the
copying paper (and therefore, every time the copying
cycle is performed) becomes equal to the counted
number of the copy number counter 310 set by the
operator, and therefore, the copying process is per-
formed through the desired number of cycles and the
continuity flag 312 is reset at logic "0". In step n3-11,
it is judged whether the detecting means 232 has de-
tected the passing of the trailing edge of the copying
paper past the detecting position of the detecting
means 232, namely whether exposure in the final
copying cycle has ended. When the exposure has
ended, step n3-12 sets in, and the motor 188 and the
solenoid 196 are energized. As aresult, the discharg-
ing of the document from the transparent plate 12 is
started. Thereafter, in step n3-13, it is judged whether
the detecting means 266 once closed has been
opened as a result of its detection of the passage of
the trailing edge of the document past the detecting
position of the detecting means 266. When the de-
tecting means 266 is opened, step n3-13’ sets in, and
solenoid 196 is deenergized. Thereafter, step n3-14
sets in, and it is judged whether the detecting means
258 has produced a document insertion signal as a
result of its detection of the insertion of the next docu-
ment. When no document insertion signal is pro-
duced, step n3-15 sets in, and the motor 188 is dee-
nergized. When the document insertion signal is pro-
duced, step n3-2 again sets in, and the conveying of
the next document is started.

On the other hand, when the operator intends to
perform interrupting copying and operates the inter-
uption switch 288 (Figure 6), the signal producing
means 360 (Figure 7) produces an interrupting sig-
nal. When the signal interrupting signal is produced,
the addition of a count number to the copying process
counter 320 is inhibited, even if the delivery of a copy-
ing paper is performed in the main body 2 of the copy-
ing apparatus and the detecting means 216 is closed.
Step n3-19 is thus followed by step n3-16. In step n3-
16, it is judged whether the detecting means 232 has
detected the passage of the trailing edge of the copy-
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ing paper past the detecting position of the detecting
means 232, namely whether exposure in the copying
process at the time of producing the interrupting sig-
nal has ended. When the exposure comes to an end,
steps n3-17, n3-18 and n3-19 which are the same as
the steps n3-12, n3-13, and n3-15 are performed,
and thus, the document located on the transparent
plate 12 at the time of producing the interrupting sig-
nal is discharged. Then, step n3-20 sets in, and it is
judged whether a document insertion signal has been
produced as a result of the insertion of a document for
interrupting copying before the discharging of the
aforesaid document. When the document insertion
signal is produced, step n3-21 sets in, and the print
switch 284 is manually closed and step n3-23 sets in.
This is for the purpose of making the operator fully
aware that it is the performance of interrupting copy-
ing. If desired, in step n3-21, it is possible to energize
a suitable display lamp or the like so as to urge the
operator to close the print switch 284 by hand. On the
other hand, when no document insertion signal is pro-
duced in step n3-20, step n3-22 sets in, and it is
judged whether a document insertion signal has been
produced as a result of the insertion of a document af-
ter the discharging of the aforesaid document. When
the document insertion signal is produced, the afore-
said step n3-23 sets in. In this step n3-23 and the fol-
lowing steps n3-24, n3-25, n3-26, n3-27, n3-28 and
n3-29, the same processings as in steps n3-2, n3-3,
n3-4, n3-5, n3-6, n3-7 and n3-8 are carried out. As a
result, the document for interrupting copying is posi-
tioned as required on the transparent plate 12. On the
other hand, in the main body 2 of the copying ma-
chine, in step n3-20, the starting of the rotation of the
rotating drum 18 and the delivery of a copying paper
are inhibited, and the rotation of the rotating drum 18
and the delivery of the copying paper are started for
the first time in step n3-23. Step n3-29 is followed by
step n3-20. In step n3-20, it is judged whether the
detecting means 232 has detected the passage of the
trailing edge of the copying paper past the detecting
position of the detecting means 232, namely whether
exposure in the interrupting copying process has
ended. When the exposure comes to an end, step n3-
31 setsin, and itis judged whether an interrupting sig-
nal has been produced. When the interrrupting signal
is produced, steps n3-32, n3-33, n3-33’, n3-34 and
n3-35 which are the same as the above steps n3-12,
n3-13, n3-13’, n3-14 and n3-15 are performed, and
the document for interrupting copying is discharged
from the transparent plate 12. When the step n3-34,
a document insertion signal is produced as a result of
the insertion of the next document for interrupting
copying, step n3-23 again sets in. In step n3-36 fol-
lowing step n3-35, it is judged whether an interrupting
signal has been produced. When the interrupting sig-
nal is produced, step n3-22 again sets in. On the
other hand, when the operator has ended interrupting
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copying and operated the interruption switch 288
(Figure 6) in order to return to ordinary copying
whereby the signal producing means 360 (Figure 7)
produces a non-interrupting signal, step n-3-36 is fol-
lowed by step n3-1. Thus, when the document used
before the interrupting copying is inserted by hand, it
is supplied to the transparent plate 12, and the copy-
ing process is performed through the remaining num-
ber of cycles for this document.

On the other hand, when the operator operates
the interruption switch 288 (Figure 6) before the step
n3-31 whereby the signal producing means 360 (Fig-
ure 7) produces a non-interrupting signal, the step
n3-31 is followed by step n3-37. In step n3-37 and the
following steps n3-38, n3-38’, n3-39 and n3-40, the
same processings as in steps n3-12, n3-13, n3-13’,
n3-14 and n3-15 are carried out, and the document
for interrupting copying is discharged from the trans-
parent plate 12. When in step n3-39, a document in-
sertion signal is produced as a result of the insertion
by hand of the document before interrupting copying,
the above step n3-2 again sets in. Thus, the docu-
ment used before the interrupting copying is deliv-
ered to the transparent plate 12, and the copying
process is automatically repeated for this document
through the remaining number of cycles.

Troubleshooting and display

This subject will be described with reference to
Figures 10-A to 10-D which are flow charts showing
the controlling of the processing means 306 relating
to troubles taken in conjunction with Figures 3 and 7.
In step n4-1, it is judged whether a trouble has occur-
red in various constituent elements of the copying ap-
paratus (for example, the document illuminating lamp
118, the electrical heating means 106 of the heat fix-
ing device 104, the electrical heating element 273 for
heating the photosensitive member 20, the tempera-
ture detecting means 277 for detecting the tempera-
ture of the heat fixing device 104, and the detecting
means 279 for detecting the temperature of the sur-
face or its vicinity of the photosensitive member 20).
When a trouble such as wire breaks has occurred in
the temperature detecting means 277 and the tem-
perature detecting means 279, detecting devices 281
and 283 respectively supply trouble indicating signals
to the processing means 306 (this will be further de-
scribed hereinafter). Furthermore, when a trouble
has occurred in other consituent elements, the de-
tecting means 275 supplies a trouble indicating signal
to the processing means 306. When a trouble has oc-
curred in the constituent elements in step n4-1, the
details of the trouble (i.e., which of the constituent ele-
ments gets out of order) are stored in a trouble mem-
ory 362, and thereafter in step n4-3, the inhibition
flag 314 is set at logic "1" (hence, the operation of the
copying machine is stopped). Thereafter, step n4-66
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sets in.

When it is judged in step n4-1 that no trouble has
occurred in the constituent elements, step n4-4 sets
in. In step n4-4, it is judged whether the key card 276
is inserted in the key card inserting section 274 (Fig-
ures 1 and 2) (i.e. whether the signal producing
means 278 has produced a copying process perfor-
mance permission signal). When the key card 276 is
not inserted, the fact that the key card 276 is not in-
serted is stored in a key card memory 364 included
in the processing means 306 in step n4-5, and there-
after in step n4-6, the inhibition flag 314 is set at logic
"1". Then, step n4-66 sets in.

When the key card 276 is inserted in step n4-4,
step n4-7 sets in, and in step n4-7 it is judged whether
the first document jam counter 344 is set (namely,
whether it is in condition for counting). When the
counter 344 is set, the counter 344 performs counting
in step n4-8 and thereafter in step n4-9, it is judged
whether the counter 344 has counted a predeter-
mined number. When the counter 344 has counted
the predetermined number (namely when a docu-
ment inserted by hand in the semi-automatic docu-
ment supplying and discharging device 6 has jammed
during its feeding to the transparent plate 12), the fact
that the document jammed during feeding is stored in
a document trouble memory 366 included in the proc-
essing means 306 in step n4-10. In step n4-11, the
continuity flag 312 is reset at logic "0", and in step n4-
12, the counted number of the copying process coun-
ter 320 is reduced to zero. Thereafter, in step n4-13,
the inhibition flag 314 is set at logic "1". Then, step n4-
66 sets in.

The following fact must be noted with regard to
the step n4-12. When the detecting means 258 de-
tects the document inserted by hand in the semi-
automatic document supplying and discharging de-
vice 6, the supplying of the document toward the
transparent plate 12 is started, and simultaneously,
the paper feeding operation of the paper feed device
52 is started in the main body 2 of the copying appa-
ratus. When the detecting means 216 is closed by the
copying paper supplied, the counted number of the
copying process counter 310 for indicating the num-
ber of copying cycles performed in the main body 2
of the copying apparatus is increased by one. This in-
crement in the copying process counter 310 is ach-
ieved before the counter 344 has counted the prede-
termined number. Accordingly, when the document
inserted by hand in the semi-automatic document
supplying and discharging device 6 jams during sup-
plying to the transparent plate, the counted value of
the copying process counter 310 becomes zero in
spite of the fact that no copy is obtained because of
document jamming. Accordingly, in the copying appa-
ratus improved in accordance with this invention, the
counted number of the copying process counter 320
is brought to zero in step n4-12, and thus the occur-
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rence of the above inconvenience is avoided.

When the counter 344 is not set in step n4-7, and
when the counter 344 has not counted the predeter-
mined number in step n4-9, step n4-14 sets in. In step
n4-14, itis judged whether the first copying paper jam
counter 336 is set. When the counter 336 is set, the
counter 366 performs counting in step n4-15, and
thereafter in step n4-16, it is judged whether the
counter 336 has counted a predetermined number.
When the counter 336 has counted the predeter-
mined number (namely, when the copying paper jams
upstream of the detecting means 232), the fact that
the copying paper jammed upstream of the detecting
means 232 is stored in a paper trouble memory 368
included in the processing means 306 in step n4-17.
Then, in step n4-18, the continuity flag 312 is reset
at logic "0", and thereafter in step n4-19, it is judged
whether the counted value of the copying paper
counter 322 is 2 or more. If the counted number of the
paper counter 322 is not 2 or more, step n4-20 sets
in. In step n4-20, the inhibitor flag 314 is set at logic
"1", and thereafter, step n4-66 sets in. When the
counted value of the paper counter 322 is 2 or more,
after the delay of a predetermined period of time in
step n4-21, the inhibition flag 314 is set at logic "1" in
step n4-22. Then, step n4-66 sets in.

With regard to these steps n4-19 to n4-22, the
following fact should be noted. As stated hereinabove,
the paper counter 322 counts up by one as a result of
the closing of the detecting means 216 by the copying
paper fed to the first or second paper instroducing
passage 70a or 70b from the paper feed device 52,
and counts down by one when the trailing edge of the
copying paper has passed the detecting position of
the detecting means 236 disposed at the discharge
end portion of the paper conveying passage (in more
detail, after the laspe of a predetermined period of
time defined by the predetermined number of the
second paper conveyance counter 330 from the
aforesaid time of passage). Accordingly, the counted
number of the paper counter 322 indicates the num-
ber of copying paper sheets present in the first paper
introducing passage 70a, the second paper introduc-
ing passage 70b and the paper conveying passage.
The fact that the counted value of the paper counter
322 is 1 or 0 when the copying paper jams upwardly
of the detecting means 232 means that no copying
paper exists downstream of the detecting means 232.
In such a case, the inhibition flag 314 is set at logic
"1" in step n4-20 to stop the operation of the copying
apparatus immediately. On the other hand, the fact
that the counted value of the paper counter 322 is 2
or more when the copying paper jams upstream of the
detecting means 232 means that a separate copying
paper different from the jamming paper exists down-
stream of the detecting means 232. In such a case, a
delay of a predetermined period of time is provided in
step n4-21 to continue the operation of the copying
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apparatus for a required period of time, and the sep-
arate copying paper existing downstream of the de-
tecting means 232 is discharged into the sorter 10.
Thereafter, in step n4-22, the inhibition flag 314 is set
at logic "1" to stop the operation of the copying appa-
ratus.

When the counter 336 is not set in step n4-14,
and when the counter 336 has not counted the pre-
determined value, step n4-23 sets in, and in step n4-
23, it is judged whether the second paper jam counter
338 is set. When the counter 338 is set, the counter
338 performs counting in step n4-24, and thereafter,
in step n4-25 it is jedged whether the counter 338 has
counted a predetermined number. When the counter
338 has counted the predetermined number (namely,
when the copying paper jams in a path from the de-
tecting means 232 to the detecting means 234 and/or
the copying paper wraps about the photosensitive
member 20), step n4-26 sets in. In step n4-26, it is
judged whether the detecting means 244 detects the
copying paper. When the detecting means 244 de-
tects the copying paper (namely, when the counting
of the predetermined number by the counter 338 in
step n4-25 is attributed to the wrapping of the copying
paper about the photosensitive member 20), the
wrapping of the paper about the photosensitive mem-
ber 20 is stored in the paper trouble memory 368 in
step n4-27, and in step n4-28, the continuity flag 312
is reset at logic "0". Thereafter, in step n4-29, the in-
hibition flag 314 is set at logic "1", and then step n4-
66 sets in. When the detecting means 244 does not
detect the copying paper in step n4-26 (namely, when
the counting of the predetermined number by the
counter 338 in step n4-25 is attributed to the jamming
of the copying paper in a path from the detecting
means 232 to the detecting means 234), the jamming
of the copying paper between the detecting means
232 and the detecting means 234 is stored in the pa-
per trouble memory 368 in step n4-30, and in step n4-
31, the continuity flag 312 is reset at logic "0". There-
after, in step n4-32, the inhibition flag 314 is set atlog-
ic "1", and then step n4-66 sets in.

When the counter has not counted the predeter-
mined number in step n4-25, step n4-33 sets in. In
step n4-33, it is judged whether the detecting means
244 detects the copying paper. The detection of the
copying paper by the detecting means 244 in step n4-
33 means that the detecting means 244 has detected
the wrapping of the copying paper about the photsen-
sitive member in spite of the fact that because of the
detection of the copying paper by the detecting
means 234, the counter 338 has not counted the pre-
determined number in step n4-25. Hence, this means
that two sheets of copying paper are fed simultane-
ously, and one of them wraps about the photosensi-
tive member and the other exists in the conveying
passage. In such a case, the counted value of the pa-
per counter 322 is increased by 1 in step n4-34. As a
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result, the counted number of the paper counter 322
is made equal to the number of copying paper sheets
which exist in the main body 2 of the copying appa-
ratus and should therefore be removed before resum-
ing the copying process. Then, in step n4-35, the
above fact is stored in the paper trouble memory 368,
and thereafter in step n4-36, the continuity flag 312
is reset at logic "0". Then, in step n4-37, the inhibition
flag 314 is set at logic "1", and thereafter step n4-66
sets in.

When the counter 338 is not set in step n4-23 and
when the detecting means 244 does not detect the
copying paper in step n4-33, step n4-38 sets in. In
step n4-38, it is judged whether the third paper jam
counter 340 is set. When the counter 340 is set, the
counter 340 performs counting in step n4-39, and
thereafter, in step n4-40, it is judged whether the
counter 340 has counted a predetermined number.
When the counter 340 has counted a predetermined
number (namely, when the copying paper has jam-
med between the detecting means 234 and the de-
tecting means 236), the fact that the copying paper
has jammed between the detecting means 234 and
the detecting means 236 is stored in the paper trouble
memory 368 in step n4-41. Then, in step n4-42, the
continuity flag 312 is reset at logic "0", and in step n4-
43, the inhibition flag 314 is set at logic "1". Therafter
step n4-66 sets in.

When the counter 340 is not set in step n4-38,
and when the counter 340 has not counted a prede-
termined number in step n4-40, step n4-44 sets in. In
step n4-44, it is judged whether the fourth paper jam
counter 342 is set. When the counter 342 is set, the
counter 342 performs counting in step n4-45, and
thereafter in step n446, it is judged whether the coun-
ter 342 has counted a predetermined number. When
the counter 342 has counted the predetermined num-
ber (namely, when the copying paper has jammed
during the time from the arrival of the leading edge of
the copying paper at the detecting position of the de-
tecting means 236 to the passage of its trailing edge
past this detecting position), this fact is stored in the
paper trouble memory 368 in step n4-47. Then, in
step n4-48, the continuity flag 312 is reset at logic "0",
and in step n4-49, the inhibition flag 314 is set at logic
"1". Thereafter, step n4-66 sets in.

When the counter 342 is not set in step n4-44 and
when the counter 342 has not counted the predeter-
mined number in step n4-46, step n4-50 sets in. In
step n4-50, it is judged whether a trouble has occur-
red in the sorter 10. When a trouble has occurred in
the sorter 10, a signal showing this fact is fed from the
detecting means 256 into the processing means 306.
When a trouble has occurred in the sorter 10, the oc-
currence of the trouble in the sorter 10 is stored in a
sorter trouble memory 370 included in the processing
means 306 in step n4-51, and in step n4-52, the con-
tinuity flag 312 is reset at logic "0". Then, the inhibition
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flag 314 is set atlogic "1" in step n4-53, and thereafter
step n4-66 sets in.

When no trouble has occurred in the sorter 10 in
step n4-50, step n4-54 sets in, and in this step, it is
judged whether the second document jam counter
346 is set. When the counter 346 is set, the counter
346 performs counting in step n4-55, and thereafter,
in step n4-56, it is judged whether the counter 346
has counted a predetermined number. When the
counter 346 has counted the predetermined number
(namely, when the document moved away for dis-
charge from the transparent plate 12 in the semi-
automatic document supplying and discharging de-
vice 6 has jammed before it reaches the detecting de-
vice 266), the jamming of the discharged document
before reaching the detecting means 266 is stored in
the document trouble memory 366 in step n4-57. Af-
ter the delay of a predetermined period of time in step
n4-58, the inhibition flag 314 is set at logic "1" in step
n4-59, and thereafter step n4-66 sets in. The delay of
a predetermined period of time in step n4-58 permits
the discharging of the copying paper conveyed in the
main body 2 of the copying apparatus.

When the counter 346 is not set in step n4-54,
and when the counter 346 has not counted the pre-
determined number in step n4-56, step n4-60 sets in.
In step n4-60, it is judged whether the third document
jam counter 348 is set. When the counter 348 is set,
the counter 348 performs counting in step n4-61 and
it is judged in step n4-62 whether the counter 348 has
counted a predetermined number. When the counter
348 has counted the predetermined number (namely,
when the document has jammed during the time from
the arrival of the leading edge of the discharged
document at the detecting position of the detecting
means 266 to the time of passage of its trailing edge
past this detecting position), this fact is stored in the
document trouble memory 366 in step n4-63. Then,
after the delay of a predetermined period of time in
step n4-64, the inhibition flag 314 is set at logic "1" in
step n4-65. Thereafter, step n4-66 sets in.

When the counter 348 is not set in step n4-60,
and when the counter 348 has not counted the pre-
determined number in step n4-62, step n4-66 sets in.

In step n4-686, it is judged whether a signal for the
performance of the copying process, i.e. the afore-
said copying process peformance signal produced by
momentarily closing the print switch 284 (Figure 6) by
hand or the aforesaid document insertion signal pro-
duced by the detection of the manually inserted docu-
ment by the detecting means 258 in the semi-
automatic document supplying and discharging de-
vice 6, is produced. When the above signal is pro-
duced in step n4-66, step n4-67 sets in, and it is
judged whether the inhibition flag 314 is set at logic
"1". When the inhibition flag 314 is not set (namely,
when the copying process is ready for performance),
step n468 sets in. In step n4-68, the continuity flag
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312is setatlogic"1". Then, in step n4-69, the counted
number of the copy number setting counter 310 is dis-
played, and in step n4-70, the counted number of the
copying process counter 320 is displayed. The coun-
ter number of the copy number setting counter 310 is
displayed digitally in the first display means 302 (Fig-
ure 6), and the counted number of the copying proc-
ess counter 320 is displayed digitally in the second
display means 304 (Figure 6). When the aforesaid
signal is not produced in step n4-66, the process di-
rectly goes to step n4-69 and n4-70.

On the other hand, when the inhibition flag 314
is set at logic "1" in step n4-67 (namely when the per-
formance of the copying process is impossible), step
n4-71 sets in. In step n4-71, it is judged whether a
trouble has occurred in the various constituent ele-
ments of the copying apparatus. When a trouble has
occurred in the constituent elements, the datum stor-
ed in the trouble memory 362 is displayed in step n4-
72. Such displaying may include the energization of
the serviceman call lamp 298 (Figure 6) and the indi-
cation in the first display means 302 (Figure 6) of a
specific constituent element which has got out of or-
der. Such a display in the first display means 302 may
be "L1" as shown in Figure 11-A when such an ele-
ment is the document illuminating lamp 118.

When no trouble has occurred in the constituent
elements in step n4-71, step n4-73 sets in. In step n4-
73, it is judged whether the key card 276 (Figures 1
and 2) is inserted in the key card inserting section 274
(Figures 1 and 2). When the key card 276 is not in-
serted, the datum stored in the key card memory 364
is displayed in step n4-74. Such a displaying may be
the energization of the key card lamp 294 (Figure 6).

When the key card 276 is inserted in step n4-73,
step n4-75 sets in. In step n4-75, it is judged whether
a trouble has occurred in the conveying of the docu-
ment in the semi-automatic document supplying and
discharging device 6. When a trouble has occurred in
the conveying of the document, the datum stored in
the document trouble memory 366 is displayed in
step n4-76. Such a displaying may include the energ-
ization of the trouble lamp 300 and the displaying in
the first display means 302 (Figure 6). The display in
the first display means 302 may, for example, be "D1"
which is a combination of "D" showing the document
and the number "1" indicating the place of jamming
(meaning the upstream side of the detecting means
264), as illustrated in Figure 11-B.

When no trouble has occurred in the conveying
of the document in step n4-75, step n4-77 sets in. In
step n4-77, it is judged whether a trouble has occur-
red in the conveying of the copying paper in the main
body 2 of the copying apparatus. When a trouble has
occcurred in the conveying of the copying paper, the
datum stored in the paper trouble memory 368 is dis-
played in step n4-78, and in step n4-79, the counted
number of the paper counter 322 is displayed. Dis-
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playing of the datum stored in the paper trouble mem-
ory 368 may include the energization of the trouble
lamp 300 (Figure 6) and displaying in the first display
means 302 (Figure 6). The display in the first display
means 302 may be a combination of "P" showing the
paper and the number "2" indicating the place of jam-
ming (or wrapping) (the number 2 means a place be-
tween the detecting means 232 and the detecting
means 234). The counted number of the paper coun-
ter 322 is digitally displayed in the second display
means 304 (Figure 6), as shown in Figure 11-C. The
counted number, such as "2", of the paper counter
322 displayed digitally in the second display means
304 means the number of copying paper sheets
which exist in the main body 2 of the copying appa-
ratus and should be removed before resuming the
copying process.

When no trouble has occurred in the conveying
of the copying paper in step n4-77, step n4-80 sets in,
and the datum of the sorter trouble memory 370,
which relates to the trouble in the sorter 10, is dis-
played. Such displaying may include the energization
of the trouble lamp 300 (Figure 6) and displaying in
the first display means 302 (Figure 6). The display in
the first display means 302 may, for example, be "S"
which means the sorter, as illustrated in Figure 11-D.

By the invention, as will be easily appreciated by
reference to steps n4-66 and n4-67, troubles are dis-
played only after the operation of the operator, i.e. the
manual operation of the print switch 284 (Figure 6) or
the manual insertion of the document, and the incon-
venience of the conventional copying apparatuses
can be avoided.

While the present invention has been described
hereinabove with reference to the accompanying
drawings showing the preferred embodiments of the
copying apparatus constructed in accordance with
this invention, it should be understood that the pres-
ent invention is no way limited to these specific em-
bodiments, and various changes and modifications
are possible without departing from the scope of this
invention as claimed.

Claims

1. An electrostatic copying apparatus comprising a
first signal producing means (284) for producing
a signal of starting performing a copying process
in response to the operation of an operator for
starting the copying process,

a second signal producing means (306) for pro-
ducing a signal of inhibiting the performance of
the copying process when owing to a specific
cause, the copying apparatus is in such a condi-
tion that the copying process should not be per-
formed,

a display means (280), and
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a display control means (298,300) which, when
the first signal producing means produces said
signal of starting performing a copying process
and the second signal producing means produc-
es said signal of inhibiting the performance of the
copying process, causes said display means to
show that the copying apparatus is in such a con-
dition that the copying process should not be per-
formed.

The apparatus of claim 1 wherein said first signal
producing means produces said copying process
performance starting signal in response to the
manual operation of a copying process starting
switch (284) by an operator.

The apparatus of claim 1 or 2 which includes a
copying paper conveying means for conveying a
copying paper through a predetermined convey-
ing passage and a detecting means (232, 234,
236, 244) for detecting a trouble which may occur
in the conveying of the copying paper by the pa-
per conveying means, and in which said second
signal producing means produces said signal of
inhibiting the performance of the copying proc-
ess when said detecting means detects the oc-
currence of a trouble in the conveying of the

copying paper.

The apparatus of claim 1, 2 or 3 which includes a
functional failure detecting means for detecting
the functional failure of one or more of specified
constituent elements, and said second signal pro-
ducing means produces said signal of inhibiting
the performance of the copying process when
said functional failure detecting means detects
the functional failure of said one or more constit-
uent elements.

The apparatus of any of claims 1 to 4 which fur-
ther includes a main body of the copying appara-
tus having a housing (4) with a transparent plate
(12) disposed on its upper surface for placing a
document thereon, and a semi-automatic docu-
ment supplying and discharging device (6) pro-
vided on the upper surface of the housing and in-
cluding a document introducing portion (186) into
which a document to be copied is inserted by
hand, a document conveying means for convey-
ing the document inserted into said document in-
troducing portion to the surface of the transpar-
ent plate and discharging it from the transparent
plate and a document insertion detecting means
(258) for detecting the insertion of the document
into the document introducing portion; and in
which said first signal producing means produces
said signal of starting performing the copying
process according to the detection of the docu-
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ment by said document insertion detecting
means upon the insertion of the document into
the document introducing portion by an operator.

The apparatus of claim 5 which further includes
a detecting means (264, 266) for detecting the oc-
currence of a trouble in the conveying of the
document by said document conveying means,
and in which said second signal producing means
(306) produces said signal of inhibiting the per-
formance of the copying process when said de-
tecting means detects the occurence of a trouble
in the conveying of the document.

The apparatus of any of claims 1 to 6 which fur-
ther includes a main body of the copying appara-
tus having a housing (4) with a paper discharge
opening formed therein, a sorter (10) annexed to
the housing for receiving copying papers dis-
charged out of the housing through said paper
discharge opening, and a detecting means (256)
for detecting the occurrence of a trouble in the
sorter, and in which said second signal producing
means produces said signal of inhibiting the per-
formance of the copying process when said de-
tecting means detects the occurrence of a trouble
in the sorter.

The apparatus of any of claims 1 to 7 which fur-
ther includes a key card inserting section (274)
and a key card detecting means (278) for produc-
ing a signal of permitting the performance of a
copying process when a given key card (276) is
inserted in the said key card inserting section,
and in which said second signal producing means
produces said signal of inhibiting the perfor-
mance of the copying process unless said key
card detecting means produces said signal of
permitting the performance of the copying proc-
ess.

Patentanspriiche

1.

Elektrostatisches Kopiergerat, mit

einer ersten Signalerzeugungseinrichtung
(284), die ein Signal zum Starten der Ausfiihrung
eines Kopierprozesses aufgrund der Bedienung
einer Bedienungsperson zum Starten des Ko-
pierprozesses erzeugt,

einer zweiten Signalerzeugungseinrich-
tung (306), die ein Signal zum Verhindern der
Ausfiihrung des Kopierprozesses erzeugt, wenn
das Kopiergerat kraft einer bestimmten Ursache
sich in einem solchen Zustand befindet, daf® der
KopierprozeR nicht ausgefiihrt werden sollte,

einer Anzeigeeinrichtung (280) und

einer Anzeigesteuereinrichtung (298,
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300), die dann, wenn die erste Signalerzeu-
gungseinrichtung das Signal zum Starten der
Ausfiihrung eines Kopierprozesses und die zwei-
te Signalerzeugungseinrichtung das Signal zum
Verhindern der Ausfiihrung des Kopierprozesses
erzeugen, die Anzeigeeinrichtung dazu veranlaft
anzuzeigen, dal} das Kopiergerét sich in einem
solchen Zustand befindet, dalk der Kopierprozefl®
nicht ausgefiihrt werden sollte.

Gerat gemaR Anspruch 1, in dem die erste Si-
gnalerzeugungseinrichtung das KopierprozeR-
ausfiihrungsstartsignal aufgrund der Handbedie-
nung eines KopierprozeRstartschalters (284)
durch eine Bedienungsperson erzeugt.

Gerat gemal Anspruch 1 oder 2, das eine Kopier-
papiertransporteinrichtung zum Transportieren
von Kopierpapier Uber einen vorbestimmten
Transportweg und eine Ermittlungseinrichtung
(232, 243, 236, 244) zum Ermitteln einer Stérung,
die beim Transport des Kopierpapiers durch die
Papiertransporteinrichtung auftreten kann, ent-
hélt und in dem die zweite Signalerzeugungsein-
richtung das Signal zum Verhindern der Ausfiih-
rung des Kopierprozesses erzeugt, wenn die Er-
mittlungseinrichtung das Auftreten einer Stérung
im Kopierpapiertransport feststellt.

Gerat gemal Anspruch 1, 2 oder 3, das eine
Funktionsfehlerermittlungseinrichtung zum Er-
mitteln eines Funktionsfehlers eines oder mehre-
rer bestimmter Bauelemente enthalt und in dem
die zweite Signalerzeugungseinrichtung das Si-
gnal zur Verhinderung der Ausfiihrung des Ko-
pierprozesses erzeugt, wenn die Funktionsfeh-
lerermittlungseinrichtung einen Funktionsfehler
eines oder mehrerer Bauelemente feststellt.

Gerat gemaf einem der Anspriiche 1 bis 4, das fer-
ner einen Grundkorper des Kopiergerates enthélt,
der ein Gehause (4) mit einer an dessen oberer Sei-
te angeordneten lichtdurchldssigen Platte (12), auf
die ein Dokument gelegt werden kann, und ein
halbautomatisches Dokumentzufiihrungs- und -
abfiihrungsbauteil (6), das an der Oberseite des
Gehdauses vorgesehen ist und einen Dokument-
einfiihrungsabschnitt (16), in den das zu kopie-
rende Dokument von Hand eingefiihrt wird, eine
Dokumenttransporteinrichtung zum Transportie-
ren des in den Dokumenteinfiihrabschnitt einge-
fiihrten Dokumentes zur Oberflache der licht-
durchlassigen Platte und zum Abfiihren dessel-
ben von der lichtdurchlassigen Platte und eine
Dokumenteinfiihrermittlungseinrichtung  (258)
zum Ermitteln der Einfiihrung des Dokumentes in
den Dokumenteinfiihrabschnitt besitzt, und in
dem nach dem Einfiihren des Dokumentes in den
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Dokumenteinfiihrabschnitt durch eine Bedie-
nungsperson die erste Signalerzeugungseinrich-
tung das Signal zum Starten der Ausfiihrung des
Kopierprozesses gemal dem Erkennen des Do-
kumentes durch die Dokumenteinfiihrermitt-
lungseinrichtung erzeugt.

Gerat gemal Anspruch 5, das ferner eine Ermitt-
lungseinrichtung (264, 266) zum Ermitteln des
Auftretens einer Stérung beim Transport des Do-
kumentes durch die Dokumenttransporteinrich-
tung enthélt und in dem die zweite Signalerzeu-
gungseinrichtung (306) das Signal zum Verhin-
dern der Ausfiihrung des Kopierprozesses er-
zeugt, wenn die Ermittlungseinrichtung das Auf-
treten einer Stérung beim Transport des Doku-
mentes feststellt.

Gerat gemal einem der Anspriiche 1 bis 6, das
ferner einen Grundkdrper des Kopiergerétes ent-
hélt, der ein Gehause (4) mit einer darin ausge-
bildeten Papierabfiihréffnung, einen an das Ge-
h&éuse angehangten Sortierer (10) zur Aufnahme
von Kopierpapier, das auf dem Gehéuse iber die
Papierabfiihréffnung abgefiihrt wird, und eine Er-
mittlungseinrichtung (256) zum Ermitteln des
Auftretens einer Stdrung im Sortierer aufweist,
und in dem die zweite Signalerzeugungseinrich-
tung ein Signal zum Verhindern der Ausfiihrung
des Kopierprozesses erzeugt, wenn die Ermitt-
lungseinrichtung das Auftreten einer Stérung im
Sortierer feststellt.

Gerat gemal einem der Anspriiche 1 bis 7, das
ferner einen Berechtigungskarteneinfiihrab-
schnitt (274) und eine Berechtigungskartener-
kennungseinrichtung (278), die ein Signal er-
zeugt, welches die Ausfiihrung eines Kopierpro-
zesses gestattet, wenn eine gegebene Berechti-
gungskarte (276) in den Berechtigungskarten-
einfiihrabschnitt eingefiihrt wird, enthalt und in
dem die zweite Signalerzeugungseinrichtung
das Signal zum Verhindern der Ausfiihrung des
Kopierprozesses so lange erzeugt, bis die Be-
rechtigungskartenerkennungseinrichtung  das
Signal erzeugt, welches die Ausfiihrung des Ko-
pierprozesses erlaubt.

Revendications

1.

Un appareil a copier électrostatique comprenant
un premier moyen (284) de production de
signaux pour produire un signal de démarrage
d’exécution d’un processus de copiage en répon-
se al’'action d’'un opérateur pour faire démarrerle
processus de copiage,
un second moyen (306) de production de
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signaux pour produire un signal d’inhibition de
I'exécution du processus de copiage quand, du
fait d’'une cause spécifique, I'appareil a copier est
dans une condition telle que le processus de co-
piage ne doit pas étre exécuté,

un moyen d’affichage (280), et

un moyen (298, 300) de commande d’affi-
chage qui, lorsque le premier moyen de produc-
tion de signaux produit ledit signal de démarrage
d’exécution d'un processus de copiage et que le
second moyen de production de signaux produit
ledit signal d’inhibition de I'exécution du proces-
sus de copiage, fait indiquer audit moyen d’affi-
chage que I'appareil & copier est dans une condi-
tion telle que le processus de copiage ne doit pas
étre exécuté.

Lappareil de la revendication 1, dans lequel ledit
premier moyen de production de signaux produit
ledit signal de démarrage d’exécution du proces-
sus de copiage en réponse a I'actionnement ma-
nuel par un opérateur d’'un interrupteur (284) de
démarrage du processus de copiage.

Lappareil de la revendication 1 ou 2, qui
comprend un moyen de transport de papier a co-
pier pour transporter un papier a copier a travers
un passage de transport prédéterminé et un
moyen (232, 234, 236, 244) de détection pour dé-
tecter un incident qui peut se produire dans le
transport du papier a copier dans le moyen de
transport de papier, et dans lequel ledit second
moyen de production de signaux produit ledit si-
gnal d’inhibition de I'exécution du processus de
copiage lorsque ledit moyen de détection détecte
I'apparition d’un incident dans le transport du pa-
pier a copier.

L'appareil de la revendication 1, 2 ou 3, qui
comprend un moyen de détection de défaut fonc-
tionnel pour détecter le défaut fonctionnel d’'un ou
plusieurs éléments constitutifs spécifiés, et ledit
second moyen de production de signaux produit
ledit signal d’inhibition de I'exécution du proces-
sus de copiage lorsque ledit moyen de détection
de défaut fonctionnel détecte le défaut fonction-
nel dudit élément constitutif ou plus.

L'appareil d’'une quelconque des revendications
1 a 4, qui comprend en outre un corps principal
del’'appareil a copier ayant un boitier (4) avec une
plague (12) transparente disposée sur sa face su-
périeure pour placer un document dessus, et un
dispositif (6) semi-automatique d’amenée et
d’évacuation de document disposé sur la surface
supérieure du boitier et comprenant une portion
(16) d’introduction de document dans laquelle un
document a copier est introduit a la main, un
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moyen de transport de document pour transpor-
ter le document introduit dans ladite portion d’in-
troduction de document jusqu’a la surface de la
plague transparente et I'évacuer de ladite plagque
transparente, et un moyen (258) de détection
d'insertion de document pour détecter I'insertion
du document dans la portion d’introduction de do-
cument ; et dans lequel ledit premier moyen de
production de signaux produit ledit signal de dé-
marrage d’exécution d’'un processus de copiage
selon la détection du document par ledit moyen
de détection d’insertion de document lors de I'in-
sertion du document par un opérateur dans la
portion d’introduction de document.

Lappareil a copier de la revendication 5, qui
comprend en outre un moyen (264, 266) de dé-
tection pour détecter I'apparition d’un incident
dans le transport du document par ledit moyen de
transport de document, et dans lequel ledit se-
cond moyen (306) de production de signaux pro-
duit ledit signal d’inhibition de I'exécution d’'un
processus de copiage lorsque ledit moyen de dé-
tection détecte I'apparition d’'un incident dans le
transport du document.

Lappareil d’'une quelconque des revendications
1 4 6, qui comprend en outre un corps principal
de I'appareil a copier ayant un boitier (3) avec une
ouverture d’évacuation de papier formée de-
dans, un trieur (10) annexé au boitier pour rece-
voir des papiers a copier évacués du bottier a tra-
vers ladite ouverture d’évacuation de papier, et
un moyen (256) de détection pour détecter I'ap-
parition d’'un incident dans le trieur, et dans lequel
ledit second moyen de production de signaux pro-
duit ledit signal d’inhibition de I'exécution du pro-
cessus de copiage lorsque ledit moyen de détec-
tion détecte I'apparition d’'un incident dans le
trieur.

Lappareil d’'une quelconque des revendications
1 a 7, qui comprend en outre une section (274)
d’introduction d’une carte-clé et un moyen (278)
de détection de carte-clé pour produire un signal
de permission de I’exécution du processus de co-
piage lorsqu’une carte-clé (276) donnée est insé-
rée dans ladite section d’insertion de carte-clé, et
dans lequel ledit second moyen de production de
signaux produit ledit signal d’inhibition de I'exécu-
tion d’un processus de copiage a moins que ledit
moyen de détection de carte-clé produise ledit si-
gnal de permission de I'exécution du processus
de copiage.
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