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57 ABSTRACT 
There is disclosed an image forming apparatus in which 
copying operations are controlled according to a pro 
gram sequence. Such image forming apparatus has an 
input unit for entering copying instructions and sense 
signals, a control unit for controlling active loads in 
response to the outputs from the input unit, and logic 
circuits connected to the control unit for controlling the 
active loads. 
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4,314,754 
MAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an image forming 

apparatus such as a copying machine including a con 
trol system which is very simple in construction yet 
capable of controlling various processes with a higher 
degree of accuracy in a very reliable manner. 

2. Description of the Prior Art 
In the prior copying machines, only the combinations 

of relay circuits or the so-called hard wire logic circuits 
have been used for controlling the sequences and tim 
ings of processing means which is used in this specifica 
tion to refer to all of the means required for reproduc 
ing a copy from an original such as charging, expo 
sure, developing, and transferring means. Since the 
relay circuits and the logic circuits are combined in 
order to attain a specific purpose, the recombination 
of these circuits for other purposes requires much 
labor and time. Furthermore the circuit constructions 
and wiring arrangements for controlling a large 
number of processing means are very complex so that 
poor reliability results and inspection and mainte 
nance are difficult. 

It has been proposed to control the sequence of op 
erations of the processing means by a use of a pro 
gram, but the conventional copying machine control 
systems incorporating the sequence control programs 
are still very complex in circuit construction. 

SUMMARY OF THE INVENTION 

Therefore one of the objects of the present invention 
is to provide an improved image forming apparatus 
including a control system which may substantially 
overcome the above and other problems encountered in 
the prior art copying machine control systems and 
which may control a plurality of sequences of opera 
tions of processing means. 
Another object of the present invention is to provide 

an improved image forming apparatus capable of attain 
ing the control of sequence of operations of processing 
means which is also referred to as "active loads' in this 
specification in accordance with a program stored in 
the image forming apparatus. 
A further object of the present invention is to provide 

an improved image forming apparatus wherein input 
and output ports of a central processing unit in a control 
system are so combined through logic circuits that vari 
ous operations of processing means may be sequen 
tially controlled. 
A further object of the present invention is to provide 

an improved image forming apparatus including vari 
ous types of display means for facilitating the operations 
of the apparatus. 
A further object of the present invention is to provide 

an improved image forming apparatus including such a 
stored program that an operator may enter various 
instructions during the copying process or during pre 
determined modes. - 
A further object of the present invention is to provide 

an improved image forming apparatus capable of repro 
ducing copies in various sizes in a very simple manner. 
A yet further object of the present invention is to 

provide an improved image forming apparatus capable 
of the interruption mode wherein the copying operation 
for obtaining a desired number of copies may be inter 
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2 
rupted at any time so that a desired number of copies 
may be reproduced from another original. 

Still another object of the present invention is to 
provide an improved image forming apparatus wherein 
a plurality of cassettes containing copying sheets in 
different and same sizes may be detachably mounted on 
the apparatus; one of these cassettes containing copying 
sheets in a desired size may be selected so that the copy 
ing sheets may be fed to the image transfer station or 
device; and when one cassette has been emptied, an 
other cassette containing the copying sheets in the same 
size as those in the emptied cassette may be automati 
cally selected so that the copies in the same size may be 
continuously reproduced. 
A still further object of the present invention is to 

provide an improved image forming apparatus wherein 
when the jamming of a web occurs within the apparatus 
the contents of a total counter for counting the total 
number of copies reproduced and the display on a copy 
number display unit or counter for displaying a number 
of copies reproduced from a specific original may be 
decremented by a number depending upon the location 
at which the jamming is occurred and the size of the 
jammed copy. 
A still further object of the present invention is to 

provide an improved image forming apparatus includ 
ing a stored program of the type described above 
wherein some of the routines included in this program 
may be selectively omitted or skipped so that a test run 
may be much simplified. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view in elevation of a copying 
machine incorporating the present invention; 
FIG. 2 is a top view of a control board thereof; 
FIGS. 3-1, 3-2 and 3-3 each of which comprises seg 

ments A and B, show the timing diagram in case of 
reproducing copies in half size; 
FIGS. 4-1, 4-2 and 4-3, each of which comprises 

segments A and B, show the timing diagram in case of 
reproducing copies in full size; 
FIGS. 5-1 through 5-4, each comprising segments A, 

B and C, FIGS. 5-5 and 5-6, each comprising segments 
A and B, and FIG. 5-7, comprising segments A, B, C, 
and D, are flow charts used in the reproduction of cop 
ies in half or full size according to the timing diagram 
shown in FIGS. 3-1 through 3-3 or shown in FIGS. 4-1 
through 4-3; 
FIGS. 6-1, including segments A and B, and FIGS. 

6-2 through 6-8 are views used for the explanation of a 
control system; 
FIG. 7, including segments A and B is a block dia 

gram of a one-chip microcomputer used in the control 
system; 
FIG. 8 is a timing diagram for controlling various 

means when a power switch is turned on; 
FIG. 9-1 is a sectional view of safety means; 
FIG. 9-2 is a sectional view of a jam release device; 

and - 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described in conjunc 
tion with a one-chip microcomputer or a central pro 
cessing unit for controlling various operations of a 
copying machine. 
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Referring to FIG. 1, the mode of operation of a copy 
ing machine incorporating the present invention will be 
described. A subject or an original is placed on an origi 
nal holder and is securely held in position with an origi 
nal pressure plate 10. An optical system consists of an 
illumination unit 101 including an illumination lamp 9 
and a movable reflecting mirror 8, a movable reflecting 
mirror 6, a lens 17 and a pair of fixed reflecting mirrors 
18 and 19. The movable reflecting mirror 8 and the 
illumination lamp 9 are moved in unison in the direction 
indicated by the arrow A while the movable reflecting 
mirror 6 is moved in the same direction at a velocity one 
half of the velocity of the movable reflecting mirror 8 so 
that a predetermined optical length may be maintained. 
The original exposed through a slit is focused through 
the lens system 17 and the pair of fixed reflecting mir 
rors 18 and 19 on a drum 30 having a photosensitive 
member. That is, the original is scanned by the illumina 
tion unit and is focused through the slit. 
The drum 30 has the photosensitive member consist 

ing of a photoconductive layer coated with a transpar 
ent insulating layer. The photosensitive member is posi 
tively charged by a positive charger 12 to which is 
applied a positive high-voltage current from a high 
voltage source (not shown). The image of the original is 
focused on the photosensitive member on the drum 30 
at an exposure unit through the optical system described 
above and is discharged by an AC discharger 13 to 
which is applied a high AC voltage current from a high 
voltage source (not shown). 

Thereafter the drum 30 is subjected to whole surface 
exposure by a lamp 33 so that an electrostatic latent 
image is formed on the photosensitive member on the 
drum 30. 
At a developing station 31, the latent image is devel 

oped into a visible image by the sleeve type toner devel 
opment process. 
A copying sheet is picked up by a roller 24 and is 

transported by first and second pairs of feed rollers 25 
and 28 to a pair of timing rollers 29 at which the copy 
ing sheet is stopped. In response to a registration signal, 
the timing rollers 29 are rotated so that the copying 
sheet is transported again in such a manner that the 
leading edge of the copying sheet may coincide with the 
leading edge of the developed image. The registration 
signal is produced by a switch RG which is actuated 
when the optical system has passed a predetermined 
point. A switch OHP generates a signal when the opti 
cal system has returned to its initial or home position. 
The copying sheet is brought into close contact 

with the drum 30 and is charged by a transfer charg 
ing unit 27 which is connected to a high voltage posi 
tive current source, whereby the image on the drum is 
transferred onto the copying sheet. 

Thereafter the copying sheet is separated from the 
drum 30 by a separating roller 26 and is transported into 
a thermal fixing station consisting of fixing rollers 4 so 
that the copying sheet may be fixed. The fixed copying 
sheet is discharged by a discharger 3 in order to remove 
the remaining charge, and is discharged into a tray 20 
by a pair of discharge rollers. 
The remaining toner on the drum 30 is removed by a 

blade 11 pressed against the drum 30, and a next copy 
ing cycle is restarted. 
The driving system and the sequence of processes 

will be described later. The copying sheet feed signal is 
generated when a switch PF is actuated by a cam at 
tached to the drum 30. The switch DHP generates the 
drum home position signal so that the drum 30 may be 
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4. 
stopped at such a position where the joint between the 
edges of the sensitive member may be brought into 
contact with the cleaner 11. When the cassette 21 or 
22 is empty, a light beam emitted from a lamp 23a is re 
ceived by a photosensor 23b. A lamp 2 and a photo 
sensor 2 are provided in order to detect the delay of 
the discharge of the copying sheet and the jamming 
thereof. A blanking lamp 16 illuminates the surface 
of the drum 30 when no image is focused thereon So 
that the uniform surface potential distribution on the 
drum may be ensured. A motor 7 drives the fixing 
rollers 4, and a motor 15 drives the optical system in 
the manner described elsewhere. A lamp 14 illumi 
nates the photosensitive member before it is exposed 
so that it may be uniformly fatigued. In order to Syn 
chronize the copying processes, a pulse generator 36 
is provided which consists of a disk which rotates in 
unison with the drum 30 and a photosensor for detect 
ing a light beam passing through one of a plurality of 
circumferentially arranged holes of the disk. 

Operating Board and Display Unit, FIG. 2 
An operator may talk with the central processing unit 

through the operating board shown in FIG. 2. In re 
sponse to the inputs entered by key groups 21, 22 and 
23, the central processing unit answers with display 
units 24-28. By depressing the numeral keys 0-9, the 
operator may set a desired number of copies up to 99 
which is displayed on the display unit 25. On depression 
of the clear key, the display unit 25 is reset to "0". When 
the copies are required in the number displayed on 
the display unit 25, the operator depresses the key 
"MULTI". Once thiskey is depressed, the copyingma 
chine is started and will not respond to the depressions 
of the key 21 and the startkey. When the optical system 
starts its back stroke, the display on the display unit 26 
changes from "0" to "+ 1". When the number displayed 
on the display unit 26 coincides with the number dis 
played on the counter 25, the copying machine is shifted 
to the "stop' mode and may respond to the key depres 
sions. When the drum 35 is completely stopped, the 
display on the copy counter 26 is returned to "0", but 
the number displayed on the counter 25 remains un 
changed. Therefore when it is desired to make the same 
number of copies from a different original, the operator 
depresses the key "MULTI'. However it should be 
noted that when the set counter 25 is displaying "0" or 
when any of the display group 24 is turned on, the 
copying operation will not be started even when the 
key "MULTI' is depressed. 
When the operator stops the “STOP' key in the 

"MULTI copy' mode before the number displayed on 
the copy counter 26 reaches the number displayed on 
the set counter 25 or when any of display units in the 
group 24 is turned on, the copying cycle is stopped after 
the copying cycle which is preceding has been finished. 
For instance, assume that the operator depresses the 
stop button when the set counter 25 displays “6” and 
the copy counter 26 displays "3". Then the displays 
remain unchanged. That is, the counter 25 displays "6' 
while the copy counter 26 displays "3". In this case, the 
copying machine may respond to any input entered by 
the depression of one of the keys in the groups 21 and 
22. Therefore when the operator depresses the key 
"MULTI' again, the copying operation is resumed to 
reproduce the remaining three copies. After the com 
pletion of a predetermined number of copying cycles, 
the copying machine may respond to the input entered 
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by the depression of one of the keys in the groups 21 and 
22. 

Regardless of the numbers displayed on the set and 
copy counters 25 and 26, one copy may be reproduced 
by the depression of the "SINGLE” key. That is, the 
operator may interrupt the copying cycles for repro 
ducing a desired number of copies from one original so 
that a single copy may be reproduced from another 
original. More particularly, assume that when the set 
counter 25 displays 6 and the copy counter displays 3, 
the operator is asked to make a copy from another origi 
nal. Then the operator depresses the "STOP' key, sets 
the new original and depresses the "SINGLE' key. 
Then one copy is reproduced while the set and copy 
counters 25 and 26 keep displaying "6" and "3", respec 
tively. Thereafter the operator sets the original again 
and depresses the "MULTI' key again. Then three 
additional copies are reproduced. 
When more than one copy is desired during the in 

terruption, the operator depresses the “INTERRUPT' 
and the "RECALL' keys. Assume that two copies are 
desired by the interruption when the set and copy 
counters 25 and 26 are displaying “6” and "3", respec 
tively. Then the operator depresses the “INTER 
RUPT' key so that the numbers “6” and "3" are trans 
ferred into memories and the interrupt lamp 28 is 
turned on. Then the operator depresses '2' key so 
that "2" is displayed on the set counter 25, and he or 
she depresses “MULTI' key so that two copies are 
obtained. Thereafter the operator depresses "RE 
CALL' key so that the counters 25 and 26 display “6” 
and "3" again, and depresses again the "MULTI' key 
so that three copies are reproduced. 
The display lamp 27 “ORIGINAL” which remains 

turned off during the copying operation is turned on 
when the optical scanning of the original for the last 
copy has been completed. Therefore the operator may 
immediately remove the original and set a new original. 
The copying operation is resumed when the operator 
depresses the “MULTI” or “SINGLE” key. 
“INTERRUPT' lamp 28 is turned on when the "IN 

TERRUPT' key is depressed but is turned off when the 
"RECALL" key is depressed. 
When jamming of copies occurs, the "JAM" lamp is 

immediately turned on and the copying machine is 
shifted to the "STOP' mode. The number displayed on 
the copy counter 26 is then decremented by 1 or 2 de 
pending upon the number of copies jammed. When 
jamming occurs, the operator must open a door of the 
copying machine so as to remove the jammed copy or 
copies. Therefore, a total counter which counts the 
copying charge counts the copy after it has been dis 
charged into the tray 20. In other words, the total 
counter will not count the copy or copies jammed. 
Neither the total counter nor the copy counter 26 will 
not count the jammed copy or copies. 
"TONER SUPPLY' lamp is turned on when the 

toner supply is required. Even when this lamp is turned 
on, the copying operation will not be interrupted. 
“PAPER SUPPLY" lamp is turned on when the 

copying sheet cassette is emptied. When this lamp is 
turned on, the copying operation cannot be started or 
the copying operation is stopped. . 
"WAIT' lamp is kept turned on until the fixing unit 

4 reaches a predetermined fixing temperature. There 
fore until the “WAIT" lamp has been turned on, no 
copying operation can be started. 
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6 
By depression of the “UPPER-CASSETTE” or 

LOWER-CASSETTE' key, either the upper or lower 
cassette 21 or 22 is selected. One of these keys or but 
tons is depressed, the other is released. The sizes of 
copying sheets stored in the upper and lower cassettes 
21 and 22 are displayed by the corresponding lamps in 
the lamp group 25. When the “AUTO" button is de 
pressed, the feed of copying sheets from one cassette 
may be automatically shifted to the feed from the 
other cassette when one cassette is emptied and only 
when the other cassette contains the copying sheets 
same in size with those contained in one cassette, 
whereby the copying operation may be continued 
even after one cassette is emptied. 

Control Circuit, FIGS. 6-1 and 6-2 
In FIGS. 6-1 and 6-2 there is shown a circuit diagram 

of a central processing unit and its peripheral devices. 
The central processing unit CPU consists of a single 
semiconductor chip containing memories storing tim 
ings required for execution of a program shown in FIG. 
5, memories for storing this program, memories for 
storing the numbers displayed on the set and copy 
counters 25 and 26 when the "INTERRUPT' button is 
depressed in the manner described above, and registers 
and logic circuits for decoding instructions in the pro 
gram. Outputs a, b, c and d are connected through a 
segment decoder 608 to the set and copy counters 25 
and 26. Ports CT are connected to input means and 
display means for scanning an input matrix circuit and 
for scanning the digits of the set and copy counters 25 
and 26. Other ports are connected to an output interface 
circuit so that various output signals may be derived 
through gate circuits from various combinations of 
outputs from the central processing unit CPU. 603 and 
604 are AND gates; 601, 602 and 606 are inverters; 605 
is a NAND gate; 607 is an OR gate; and 609 is a copying 
sheet detecting circuits consisting of transistors. 
The set and copy counters 25 and 26 are of the seven 

bar or segment type. The digit position to be displayed 
is determined in response to the digit driving signal 
from one of the CT ports (digit driving signals being 
shown in FIG. 6-6) and the digit to be displayed is 
determined by a combination of segment driving signals 
from the pinsa-d. The digits are therefore dynamically 
and sequentially displayed in the counters 25 and 26. 
The inputs entered by the input keys or buttons 

which are connected to output lines CT1-1, CT1-2, 
CT2-1 and CT2-2 are also dynamically transmitted. As 
will be described in detail hereinafter, according to the 
present invention the counters 25 and 26 may display 
during the copying operation and before the copying 
operation is completed. In response to the clocks for 
processing the program, the scanning signals are se 
quentially generated. The outputs for operating the 
loads last enough time for turning off the loads. 

Included as an interface circuit is a driver circuit (not 
shown) for increasing in power of the signal from the 
gate circuit so as to operate the solenoids and lamps. AC 
loads and the output from an oscillator are applied to 
the AND gate, and the output from the AND gate is 
used as a trigger signal for a triac. 
The matrix circuit is so constructed that the scanning 

lines and the input lines of the microprocessor may 
intersect each other. The intersections which become 
switches correspond to input commands. With a num 
ber of x scanning lines and a number ofy input lines, the 
maximum number of xxy switches are available. 
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The central processing unit includes a read-only 
memory (ROM) which stores a master program for 
executing the sequence of copying processes. Instruc 
tions are stored and given addresses so that when a 
specified memory word is addressed, the contents are 
read out. That is, various programs such as the key en 
try program, the machine operation program, the ma 
chine stopping program and soon which include binary 
coded instructions are stored in the memory words 
starting from the address "0'. A random access memory 
(RAM) is of the conventional type for temporarily stor 
ing one binary coded control signal or data or a number 
of copies desired. It consists of a plurality of flip-flop 
groups each consisting of a plurality of flip-flops. A 
desired flip-flop group may be addressed, and data is 
stored into the flip-flops or read out therefrom. 
FIG. 3 shows the control timing chart with con 

trolled loads when copying sheets in half size such as 
AD, B5, U2 are used while FIG. 4 shows the control 
timing chart with controlled loads when copying sheets 
in full size such as A3, B4, U1 and so on are used. 
U-1 and U-2 are universal cassettes, and the cassette 

U1 contains the copying sheets one half in size of the 
copying sheets in the cassette U2. SW is a power switch. 
When it is closed, “POWER SUPPLY' lamp is turned 
on. M1 is a motor for driving the fixing rollers and is 
energized when the power switch is closed. L1 is a wait 
lamp which is kept turned on until the fixing rollers 
reach a predetermined fixing temperature as described 
elsewhere. H1 and H2 are fixing heaters incorporated in 
the fixing rollers. M2 is a motor for driving a cooling 
blower for cooling the heaters H1 and H2. A main 
motor drives the drum. PL is a plunger for moving 
downward the feed roller 24 which is normally rotated. 
A first register PL is a plunger for driving the first 
rollers 25. A second register PL is a plunger for driving 
the pair of timing rollers 29. A developer PL is a 
plunger for driving a screw for mixing and agitating the 
toner. ATR is a photosensor for detecting the decrease 
in concentration of toner. A hopper is actuated in re 
sponse to the output from the photosensor. A pre-expo 
sure lamp L2 uniformly illuminates the photosensitive 
member prior to the formation of an electrostatic latent 
image. M4-F is a motor for driving forward the optical 
system while M4-B is a motor for driving backward or 
returning the optical system to its initial position. L3 is 
a lamp for focusing the image of the original upon the 
photosensitive member. A blanking lamp L4 illuminates 
uniformly the photosensitive member when no image is 
focused on it, L5 is a lamp for uniformly illuminating 
the photosensitive member in the whole exposure pro 
cess. A primary transformer Tr1 is for operating the 
primary charger and the charger for transferring the 
toner image from the drum to a copying sheet. 
The operation timing will be described in detail later. 
Directly derived from the central processing unit 

CPU are the following: 
The control signal A for driving the main motor, the 

motor for the cooling fan and the transformer Tr3 for 
an AC charger; 

the control signal B for operating the plunger of the 
feed roller of the upper cassette; 

the control signal E for operating the motor F for 
driving forward the optical system, the exposure lamp 
L3 and the plunger PL for the developer; 

the control signal F for driving the motor B for re 
turning the optical system; 
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8 
the control signal G for turning on and off the pre 

exposure lamp L2; 
the control signal for turning on and off the jam dis 

play lamp and for operating the reset plunger; 
the control signal J for obtaining a desired voltage 

from an AC transformer; 
the control signal K for controlling the primary trans 

former Tr1 which so controls the waveform that the 
surface potential becomes zero; and 

the control signal L for turning on and off the blank 
ing lamp L4. 
The first register plunger control signal C, the second 

register plunger control signal D and the control signal 
for turning on and off the whole surface exposure lamp 
are derived by the logical combinations of the control 
signals derived directly from the central processing unit 
CPU. That is, 

In addition to the above control signals, the central 
processing unit CPU generates a signal UL for selecting 
the upper cassette, the control signal TC for controlling 
the total counter and so on. (As described elsewhere, 
RG is the signal which is generated by the microswitch 
disposed in the passage of the optical system and which 
represents the second registration position.) 
The inputs signals applied to the input ports or pins 

PI5-PI8 of the central processing unit CPU are as fol 
lows; 

the drum home position signal DHP (which is gener 
ated by the switch which is actuated by the cam at 
tached on the drum as described elsewhere), 

the optical system home position signal OHP (which 
is generated by the microswitch located at the end of 
this scanning path), 

the copying sheet feed signal PF (which is generated 
by a microswitch which is actuated by a cam attached 
to the drum), and 

the pulse signal CP which is generated by the pulse 
generator 36 one at every rotation of the drum through 
1. Instead of the pulse generator 36 of the type de 
scribed elsewhere, an oscillator which generates a train 
of clock pulses in synchronism with the rotation of the 
drum 35 may be employed. 

In order to drive the set and copy counters 25 and 26, 
the digit drive signals CT-1, CT1-2, CT2-1 and CT2-2 are 
generated in a time division manner as shown in FIG. 
6-6, and the segment drive signal which consists of four 
binary digits are derived from the output terminals a, b, 
c and d as described elsewhere. 

Entered in parallel from the pins PI1-PI4 into the 
central processing unit CPU are the signals generated 
when the keys in the numeral key group 21 and in the 
instruction code key groups 22 and 23, namely the 
“COINCIDENCE" signal generated when the copy 
ing sheets in the same size are contained in both the 
upper and lower copying sheet cassettes and "SIZE” 
signal indicating whether the selected upper or lower 
cassette contains the copying sheets in half size or in 
full size in time-division relationship with the digit 
drive signals CT1-1 through CT2-2 and the output 
signal E. . . . . . . . . 

Applied to the input ports INTO and INTI of the 
central processing unit CPU are the "STOP' signal 
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generated when neither of the upper or lower cassette is 
selected even when the selection button is depressed, 
when no copying sheet is contained in the selected 
cassette or when "STOP' key is depressed during the 
copying operation (See FIG. 6-4) and "CPOS' signal 
generated when a copy is detected by the detector 2 
(See FIG. 1) as being discharged into the tray. 

Central Processing Unit and Peripheral Circuits 
FIG. 7 is a circuit diagram of the one-chip microcom 

puter PPS4/-1, a product of ROCKWELL CORP. 
(For details, reference is made to the manual of PPS4/1) 
which is used in the present invention. 

Referring further to FIG. 6-1, the relationship among 
the signals used in the one-chip microcomputer PPS4/1 
and the control signals used in the present invention are 
as follows: 

DI/o0, DI/o, DI/o2, DI/o3, DIAo4, DI/o5, D/o6, 
DI/o/, DI/o8 and DI/o9=CT1-1, CT1-2, CT2-1, 
CT2-2, B, E, F, G, I and TC, respectively, 

SERIAL OUT =UL, 

RI/o5, RI/o3, RIAO7, RIAo8, RI/o, RIAo, RI/o and 
RI/o-A, J, K, L, a, b, c and d, respectively, 

INTO-CPoS 

ENT STOP 

PI1 = the common junction between the keys "0", 
“4” and "8", the "MULTI' key and the “UPPER 
and LOWER CASSETTE' selection keys, 

P2= the common junction between the numeral 
keys "1", "5" and "9", the "SINGLE" key, and 
“AUTO" key, 

PI3=the common junction between the numeral 
keys "2" and "6", the "INTERRUPT' key, the 
"CLEAR" key and the "COINCIDENCE" key, 

P4=the common junction between the numeral key 
"3", and “7”, “RECALL' switch, the "JAM' 
switch and "SEZE' switch, 

PI5, PI6, PIT and PI8=PF, OHP, DHP and CP. 

When PF, OHP and DHP are detected, the one-chip 
microcomputer is turned on and is delivered with “0” 
level inputs. 
The “ORIGINAL' lamp is turned on when the sig 

nal J is applied to the inverter 601, so that OR signal is 
generated. The signal C which is (A-B) is derived from 
AND gate 603 to which is applied the signal A and the 
output from the inverter 602 to which is applied the 
signal B. The signal D which is (RG-E)-A is derived 
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from the combination of AND gate 604, NAND gate . 
605 and an inverter 606. The inverted signal RG is 
applied to the inverter 606 and the output from the 
inverter 606 and the signal E are applied to NAND gate 
605. The output from NAND gate 605 and the signal A 
are applied to AND gate 604 which delivers the signal 
D. The signal H which is equal to L--E is derived from 
OR gate 607 to which are applied L and E. 
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Each of the digit display units of the set and copy 
counters 25 and 26 consists of seven bars or segments. ... 
The corresponding segments of the four digit display 
units or light-emitting segment arrays are connected 
together and to the corresponding output terminals of 
the driver 608 which decodes a 4-bit signal from the 
input terminals a, b, c and d for generating the segment 
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activating or driving signals. The scan lines CT1-1, 
CT1-2, CT2-1 and CT2-2 are set and reset in the order 
named, whereby the digit display units or light-emit 
ting segment arrays may be sequentially activated. The 
inputs which are generated when switches at 16 cross 
overs between the scan lines CT1-1, CT1-2, CT2-1 and 
CT2-2 on the one hand and the input lines PI1-P4 on 
the other hand are time-multiplexed to the four inputs of 
the central processing unit CPU in the time division 
manner. That is, the signals "O", "1", "2" and '3' are 
entered only when the scan line CT1-1 is energized. In 
like manner, the signals “4”, “5”, “6” and “7” are en 
tered only when the scan line CT1-2 is energized. The 
signals “8”, “9”, “INTERRUPT" and “RECALL" are 
entered only when the scan line CT2-1 is energized. 
The signals “MULTI”, “SINGLE”, “CLEAR'' and 
"JAM” are deciphered only when the scan line CT2-2 is 
activated. The signals “UPPER CASSETTE', 
“LOWER CASSETTE', 'AUTO”, “COINCI 
DENCE' and “SIZE” are deciphered only when there 
exists the signal E representing that the exposure lamp is 
turned on. Diodes 19 are provided in order to prevent 
the flow of current in the reverse direction. 

Referring to FIGS. 6-2, 6-3 and 6-4, switches MS13, 
19 and 21 are provided in order to detect the size of the 
copying sheets in the upper cassette, and whether or not 
the upper cassette is inserted is detected by a switch 
MS15. These switches generate a binary signal "0" or 
"1", and the successive digits from right to left repre 
sent weights equal to successive powers of 2; that is, 1, 
2, 4 and 8. Switches MS12, 20 and 22 detect the size of 
the copying sheets in the lower cassette, and whether or 
not the lower cassette is inserted is detected by a switch 
MS16. The successive digits also represent weights 1, 2, 
4 and 8. The coded signals are applied to a multiplexer 
609 which in turn passes the code signal representative 
of the upper or lower cassette in response to the selec 
tion signal UL from the one-chip microcomputer CPS 
to a decoder 611 which decodes the transmitted coded 
signal. For instance, when the copying sheets are A3 in 
size, only the switch MS15 is closed. As a result, the 
output from the decoder 611 is "0" so that a drive cir 
cuit 612 turns on the lamp A3. When the sizes are A4, 
U1, U2, B4 and B5, the outputs from the decoder 611 
are “2”, “3', “4” and “5”, respectively. When the cas 
sette is not inserted, the output is “8”. When the cassette 
is not sufficiently inserted, neither MS15 or MS16 is 
turned on so that the weight “8” becomes “1” and con 
sequently the output from the decoder 611 is one of 
"9"-"15'. As a result, no lamp is turned on (See FIG. 
5). 
The outputs "0", "2" and “4” are applied to OR gate 

610 so that the "SIZE' signal is "1" when the copying 
sheets in full size are contained in the cassette but is '0' 
when the copying sheets are in half size. The “SIZE” 
signal selects a sequence of copying processes depend 
ing upon the size of copying sheets to be used. 
The outputs from a switch bank consisting of MS13, 

19 and 21 and a switch bank consisting of 12, 20 and 22 
are applied to a magnitude comparator. 610 which in 
turn generates the "COINCIDENCE' signal “1” when 
the two outputs coincide with each other. The "1" 
"COINCIDENCE' signal means that both the upper 
and lower cassettes contain the copying sheets in the 
same size, . . . . . 
When the “UPPER CASSETTE' button is de 

pressed, the one-chip microcomputer CPU generates 
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the cassette selection signal UL which is "0". As a re 
sult, a transistor 621 is disabled so that an upper cassette 
detection circuit is energized while the "O' signal UL is 
inverted by an inverter 623 and applied to a transistor 
622, whereby the latter is enabled. As a result, a lower 
cassette detection circuit is disabled. 
When the upper cassette which has been selected is 

emptied, the resistance across a photosensor CdS615 
drops so that the potential at the input 6 of an opera 
tional amplifier 613 becomes lower than the potential at 
the terminal 5 so that the output from the operational 
amplifier 613 changes to “1” which is the "STOP" 
signal. The mode of operation of the lower cassette 
detection circuit when the signal UL is "1" is substan 
tially similar to that described above of the upper detec 
tion circuit. When UL = 1, and B = 1, the sheet feed 
roller of the lower cassette is actuated, and when 
UL=0, B= 1, the sheet feed roller of the upper cassette 
is actuated. 

Referring to FIG. 6-4, when the "STOP" key is de 
pressed when the main motor is being driven, a flip-flop 
617 is set so that the output KSTOP is “1” because A is 
“1”. When the main motor is not driven, A is "O'", the 
flip-flop 617 is not reset. When the main motor is 
stopped, the flip-flop 617 is reset. 
The output KSTOP from the flip-flop 617, the out 

puts from the upper and lower cassette detection cir 
cuits and the signal representing that no cassette is in 
serted into the copying machine are applied to OR gate 
618. The “1” output signal from the OR gate 618 is the 
“STOP” signal, which is applied to the input port INTI 
of the central processing unit (See FIG. 1). 

Flags in RAM 
The following flags are provided in order to set and 

reset the bits in the RAM (Random Access Memory), 
thereby controlling various sequences by the one-chip 
microcomputer: 

Flag 1: which is set upon depression of the "SIN 
GLE' key but is reset upon depression of the 
“MULTI' key. 

Flag 2: which is set when the copying sheets are in 
full size and is reset when they are in half size. 

Flag 3: which is set when the contents in the set 
counter coincides with the contents in the copy 
COunter. 

Flag 4: which is set when the discharge of a copy is 
delayed or when the copy is jammed. 

Flag 5: which is set in response to the leading edge of 
the copying sheet feed signal for the second copy in 
the “MULTI-COPY' mode. 

Flag 6: which is set when the optical system starts its 
second copying cycle in the "MULTI-COPY' 
mode. 

Flag 7: which is set when the “MULTI” or "SIN 
GLE' key is depressed in the “MULTI-COPY.” 
mode. 

Flag 8: which is set when the discharge of a copy is 
delayed or when a copy is jammed (for instance 
when a copy is overlying the detector). 

Flag 9: which is set when the drum 35 is not in its 
home position (the initial position) when the power 
switch is closed and is reset when the drum is re 
turned to its home or initial position and then starts 
its last half rotation. Flag 9 is also set when the 
"SINGLE' key is depressed when the drum is in 
its last half rotation and is reset when the 
"MULTI' key is depressed. 
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12 
Flag 10: which is kept set until the number of input 

pulses has not reached a predetermined number, 
and is reset when a predetermined number of input 
pulses has been counted. 

Flag 11: which is set in the last half rotation of the 
drum in the HALF SIZE COPY mode when the 
optical system has been returned to its home or 
initial position before the drum rotates through 
150 from the time when the optical system has 
started its reverse or return stroke, and is reset 
when the drum has been rotated through 150 from 
the above described time. 

Flag 13: which is set when the scan line CT1-1 is 
energized and is reset when the scan line CT1-1 is 
deenergized. 

Flag 14: which is set and reset in response to the 
energization and de-energization of the scan line 
CT1-2. 

Flag 15: which is set and reset in response to the 
activation and deactivation of the scan line CT2-1. 

Flag 16: which is set and reset in response to the 
energization and de-energization of the scan line 
CT2-2. 

Flag 17: which is reset when the upper cassette is 
selected and is set when the lower cassette is se 
lected. In the “AUTO' mode when the upper cas 
sette which has been previously selected is emp 
tied, the flag 17 is set so that the copying sheets are 
fed from the lower cassette if and only if the latter 
contains the copying sheets of the same size as the 
upper cassette. 

Flag 18: which is set when the “INTERRUPT' key 
is depressed and is reset when the RECALL key is 
depressed. 

Flag 19: which is set when the JAM CHECKOMIT 
switch is closed whereby the jam check program 
will not be executed even when the copying sheet 
feed failure occurs. It is noted here that the JAM 
CHECK OMIT switch may be actuated by appli 
cation of either one of input signals "0" or "1". 
Similarly, it is possible to provide a program omit 
switch for inhibiting the prosecution when no sheet 
and no cassette. Various programs are executed 
depending upon the states of the flags described 
above. 

Sequence Control Flow Chart 
FIG. 5 shows a system flow chart which is stored in 

the read-only memory ROM in the one-chip microcom 
puter in order to execute the operations shown in FIGS. 
3 and 4. The sequence program will be described step 
by step. 
At 1, 2 and 3 after the power switch is closed so that 

all of the circuits are reset, one of the lamps indicating 
the size of the copying sheets to be used is turned on, 
and depending upon the depression of the UPPER 
CASSETTE or LOWER CASSETTE key the signal 
UL becomes '1' or 'O' as described elsewhere. 
The step 4 is a subroutine including the steps from 261 

to 284 (see FIG. 5-6) for operating the copy and set 
counters. This subroutine SUBP is executed when the 
clock pulses are counted or the change in input signal is 
stayed. Therefore the counters are operated dynami 
cally with a duty of approximately so that no flicker 
occurs in practice. 
The steps 4, 5 and 6 are repeated when the optical 

system is notatin its home or initial position when the 
power switch is closed so that the optical system may be 
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returned to the home or initial position. At the step 7, 
the optical system is stopped when it reaches the OHP 
position. When the drum is not in its home or initial 
position, the steps 8, 9 and 10 are repeated to search for 
DHP. Upon detection of DHP, the steps 11, 12, 52 
through 62 are executed. That is, at the steps 55 and 56 
the drum is caused to make one rotation after the de 
tection of DHP. The steps 58 and 59 are included in 
order to avoid chattering of the detection signal by the 
microswitch which detects DHP. The rotation of the 
drum is effected in order to attain the uniform potential 
distribution over the surface of the drum. That the drum 
is not stopped at DHP means that the drum has not been 
cleaned and discharged. This will be described in more 
detail with further reference to FIG.8. When the opti 
cal system or the drum is not in its home or initial posi 
tion, the set and copy counters 25 and 26 display only 
“00' and "00", respectively. The entry of digits with 
digit keys becomes possible only after the optical sys 
tem has been returned to its home or initial position and 
the drum has also been returned to its home or initial 
position after one rotation. When both the optical sys 
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tem and the drum have been found to be in their home 
or initial positions when the power switch is closed, the 
steps 13, 14, 15 and 16 are executed after the steps 4, 5, 
7, 8, 9 and 11. 

FIG. 3 is the timing chart when two copies in half 
size are reproduced. The flow chart will be explained 
when the operator sets "2" in the set counter 25 and 
depresses the MULTI key. After the steps 13, 14, 15 
and 18, a sequence routine following the step 19 is exe 
cuted. The step 19 corresponds to the time point 1 in 
FIG. 3 at which the main motor, the blanking lamp and 
the primary transformer are energized. The steps 20 and 
21 correspond to the time interval (2)in FIG.3 during 
which 60 input clock pulses are counted. Furthermore 
during this interval, the subroutine SUBP is executed so 
that the set and copy counters 25 and 26 are turned on 
while the sequence control is effected. 
At the step 22 the signal J is energized after 60 clock. 

pulses have been counted, whereby the transformer tap 
point is selected. Therefore the AC corona discharge 
voltage rises. The steps 23 and 24 correspond to the 
time interval (3)in FIG. 3. This is a routine for waiting 
for the input of the copying sheet feed signal. 
At the time point (S) in FIG. 3-2 the drum reaches the 

end of its first half rotation. When the copying machine 
is switched to the STOP mode prior to this time, the 
timing is as shown at GDin FIG. 3-2. Therefore at the 
step 25 in FIG. 5-1 when the STOP is “1”, the program 
jumps to the step 51 where the signals J and K are de 
energized. The step 51 corresponds to the time point 
(5), the steps 52-56 corresponds to the interval (6); the 
steps 57-59 correspond to the interval (); the step 60 
corresponds to the time point (8); the step 61 corre 
sponds to the time point (9); and the steps 92 corre 
sponds to the point (). At the step 60, 61 and 62 the 
lamp is turned off after the motor has been stopped in 
order to avoid the non-uniform discharge of the pho 
tosensitive surface due to the inertia of the drum. 
When it is not in the STOP mode at the time point 

(S), the step 26 where the signal B is energized is exe 
cuted. That is, the step 26 corresponds to the timing 
point (S); and the step 26 to the step 30 corresponds to 
the time interval (), during which the detection of 
DHP is stayed. The step 31 to the step 36 corresponds 
to the time interval (3 during which turning off of 
PH is stayed. At the step 31 PF is read in synchronism 
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with the clock signals CP for entering the number of set 
pulses into 67. That is, not only the state of PF is being 
detected but also the counting of the clock pulses is 
made at the step 34. The step 37 corresponds to the time 
point (4) . In this case, the jam check for the second 
and succeeding copies consisting of the steps of 38-45 is 
executed. However, since the first copy is being repro 
duced, the flag 6 is not set at the step 38 so that the 
program jumps to the step 46. The steps 46-49 corre 
sponds to the interval during which the count 
ing of clock pulses up to 67 which was started at the 
time point is stayed. 
At the step 50 which corresponds to the time point 
(6 in FIG. 3, 67 clock pulses have been counted. 

The developer plunger, the motor for driving forward 
the optical system and the exposure lamp are energized. 
The pre-exposure lamp is also turned on. In case of the 
HALF SIZE, the exposure lamp is turned on only dur 
ing the copying cycle of the first copy and is turned off 
from the second copying cycle. Therefore at this time 
point, whether the copying sheet is in full size or in half 
size is detected at the step 65, and whether the first copy 
is in full size or in half size is detected in the step 63. 
Since the first copy is in half size, the program jumps 
from the step 63 to the step 66 and the signal G is ener 
gized. From the time point (6 , the counting of 
clock pulses up to 87 is started. The routine for waiting 
for the turning off of OHP are steps 67-70 which corre 
spond to the interval () in FIG. 3. The time point 
when OHP is turned off is (26 in FIG. 3 which 
corresponds to the step 71. 
At this point, the jam check is executed in case of the 

HALF SIZE and MULTI copy mode. Since the first 
copy is being reproduced, the program jumps from the 
step 73 to the step 81 in response to the state of the flag 
6. The jam check routine in case of the HALF SIZE 
copying mode are steps 72-80. In the steps 81 and 82 
which correspond to the time interval 5 in FIG. 3 
the counting of clock pulses to 87 is stayed. At the 
steps 84 and 85 which correspond to the time interval 
35 in FIG. 3, 105 clock pulses are counted. At the 

steps 86-101 and the step 112, 105 clock pulses have 
been counted. These steps correspond to the time 
point (0 in FIG.3 at which the movement of the op 
tical system is reversed. At this point, as shown at the 
steps from 86 to 91, whether or not the selected 
cassette has been emptied is detected. When the 
cassette has been emptied (Step 86), whether the 
AUTO button has been depressed or not is detected 
(Step 87) and furthermore whether or not the copying 
sheets in the same size are loaded or not must be de 
tected (Step 88). After the step 89, the signal UL is 
activated or deactivated at the step 90 or 91...At the 
step 86, the STOP signal becomes “1” when the 
STOP key is depressed or when the cassette has been 
withdrawn from the machine in addition to the case 
when the cassette has been emptied. In this case, the 
UL signal is once changed, but at the step 101 
whether the STOP signal is "1" or "0" is detected again. 
Thus, the signal UL is returned to the original state at 
the time when the program is returned again to the step 
13 of KEY-READ-IN routine after the step 112. 

Since the time point in FIG. 3 is a point at 
which the movement of the optical system is reversed, 
the step 92 detects whether the copying sheet being 
used is in full size or in half size. When the copying 
sheet is in full size, the program jumps from the step 93 
to the full size mode routine starting from the step 190 
(See FIGS. 5-4). However, the copying sheet in half 
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size is being reproduced now so that the program pro 
ceeds to the step 94. In the steps from 96 to 102 the 
count CT2 is incremented by 1 and is compared with 
the set number CT1. When CT1 and CT2 coincide with 
each other, the program jumps to the STOP mode fol 
lowing the step 112. CT1 and CT2 are stored in the 
memory words with the addresses 10, 11, 12 and 13 in 
the random access memory RAM. 

In case of the STOP mode and when the jam occurs 
prior to the time point (30 in FIG. 3, the last half 
rotation routine starting from the step 112 is executed. 
Otherwise a routine from the step 103 to the step 111 is 
executed. That is, when the machine is set to the STOP 
mode from the time (30 when the movement of the 
optical system is reversed to the time when the signal 15 
PF is received (indicated by (3) in FIG. 3), the signal 
J is turned off (Step 106), and the program jumps to the 
last half rotation routine starting from the step 134 when 
150 clock pulses have been counted. The steps are exe 
cuted in the order of 103, 104, 105,106, 107, 109, 103, 
104 and 134. When the machine is not set to the STOP 
mode, the steps 103, 104, 105, 107, 109, 103, . . . are 
repeated until the signal PF is activated (the interval 

(6) in FIG.3). When the signal PF is energized, the 
steps 103, 104, 105 and 108 are executed and the Flag 5 
is set (indicating the start of the second copying cycle). 
Thereafter the program returns to the step 26 at which 
the feed roller signal B is energized. This corresponds to 
the time point () in FIG. 3. Thereafter the controls 
shown from (5) to (6) in FIG.3 are cycled. 
Next the routine for reversing the optical system (F) 

and the jam check routine both of which are involved in 
the copying cycles succeeding the second copying 
cycle will be described. The steps from 32 to 36 in the 
second copying cycle correspond to the time interval 
from the time when DHP is turned off to the time when 
the signal PF if also deactivated (the interval () in 
FIG. 3). When the optical system has been returned to 
its home or initial position OHP during this time inter 
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val, the signal F is de-energized by the steps 35 and 36. 40 
Since the drum motor is not synchronized with the 
motor for effecting the backward movement of the 
optical system, the time required for the optical system 
for returning to the home or initial position varies from 
one operation to another. Therefore the routine consist 
ing of the steps 29 and 30 and the routine consisting of 
the steps 48 and 49 are inserted in the time interval 
(8) (corresponding to the steps 27-30) and in the time 

interval (2 (corresponding to the steps 46–49) in FIG. 
3 in order to deactivating the signal F when the optical 
system has been returned to its home or initial position. 
The jam check of the first copy is effected by the 

detection whether or not the first copy arrives at the 
detector 2 (COPS="1" when arrived) when the signal 
OHP is turned off as the optical system is advanced (E 
on) in the second copying cycle. That is, the detection 
is made at the time point GS in FIG. 3. This is checked 
by the routine from the step 72 to the step 80 in FIG. 
5-2. When the first copy fails to arrive at the detector, 
the steps are executed in the order of 72-73-74-75-7- 
6-77-78-79-80 so that the flag 4 is set. That is, the fact 
that the copy has been jammed is stored. At the same 
time, the copy counter or the signal CT2 is decremented 
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by 1, and the jam solenoid signal is energized so that the 
jam switch is closed, whereby the high voltage sources 
are turned off. 
When the jam check omit switch is closed and this 

instruction has been read in the key entry routine 13, 
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the steps 77–80 are not executed in response to the state 
“1” of the flag 19 detected in the step 75. This means 
that the machine may be test run without the feed of the 
copying sheet. The activated signal I is turned off at the 
step 83 (corresponding to 32 in FIG. 3). 

In FIG. 3 there is only shown the timing for repro 
ducing two copies. When more than two copies are 
obtained, the jam check of the first copy is effected 
when the signal PF is de-energized in the third copying 
cycle as shown in the steps from 38 to 45. That is, when 
the first copy is jammed, the steps are executed in the 
order of 38, 39, 40, 42-43 and 45 and then the main 
program jumps to the last half rotation routine starting 
from the step 135. When the flag 18 is set so that the jam 
is stored in case of the HALF SIZE copy mode, the 
third copying cycle has been already started so that the 
copying counting signal CT2 is decremented by 2. 
However when no jamming occurs (that is, when 
CPOS="0"), the steps are executed in the order of 38, 
39 and 41 so that the signal TC for incrementing the 
total counter by 1 is generated. The signal TC is deacti 
vated at the step 50. 
Assume that at the time point (5 in FIG.3-2 the jam 

check has been completed and that the optical system 
has reached the point (39 at which the optical system is 
to be reversed in movement in the second copying cy 
cle. Then the signal CT2 which has been incremented 
by 1 in the step 99 coincides with the signal CT1 at the 
step 102 so that the flag 3 is set. That is, the coincidence 
between the signal CT1 and the signal CT2 is stored. 
Thereafter the last half rotation routine starting from 
the step 112 is executed. The steps from 113 to 133 
correspond to the interval (35 in FIG.3 during which 
150 clock pulses are counted. At the same time, the 
program waits for the optical system returning to its 
home or initial position (OHP). When the optical sys 
tem has been returned to its initial or home position, the 
signal F is deactivated (in the steps 115 and 116) and at 
the same time the subroutine SUBI consisting of the 
steps from 117 to 126 is started in order to check if the 
first copy is jammed or not, and the flag 11 is set. Once 
the flag 11 is set, the jam check routine consisting of the 
steps from 118 to 125 is omitted by the step 117 even 
when the optical system is in its home or initial position. 
This time corresponds to the time point 36 in FIG. 3. 
That is, the jam check is made during the last half rota 
tion only when the optical system has been returned to 
its home or initial position. Since the jam check omit 
switch is not closed, when the first copy is jammed, the 
steps are executed in the order of 117, 118,119, 120, 121, 
123, 124, 125 and 126, and the flag 8 is set so that the 
jamming is stored and the copy counting signal CT2 is 
decremented by 2. The jam solenoid signal I is also 
energized (See G)in FIG.3). Since the flag 11 has been 
set, the program jumps to the routine consisting of the 
steps from 117 to 127. 
When no jamming is occurring when the optical 

system has been returned to the initial or home position, 
the steps are executed in the order of 117, 118, 119, 120, 
122 and 126, and the total counter signal TC is acti 
vated. Until 150 clock pulses have been counted, the 
start key input routine consisting of the steps from 127 
to 133 is always executed. Only when the last half rota 
tion routine is started as a result of the coincidence 
between the signals CT1 and CT2 or only when the last 
half rotation routine is started in the SINGLE mode, 
the entry of the input by the depression of the MULTI 
or SINGLE key is permitted from the time point 33 in 
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FIG. 3-1. That is, when the MULTI key is depressed, 
the steps 127, 128, 129, 130 and 133 are executed. When 
the SINGLE key is depressed, the steps are executed in 
the order of 127, 128, 129, 131, 132 and 133. Therefore 
upon depression of the MULTI key, flag 9 is set to "0" 
while flag 7 is set to "1". Upon depression of the SIN 
GLE key, flag 9 is set to "1" and flag 7 is also set to "1". 
As described elsewhere, flag 9 indicates the MULTI or 
SINGLE mode while flag 7 which is in the state “1” 
indicates that the RE-START instruction has been re 
ceived during the last half rotation mode. 

150 clock pulses have been counted at the step 134 
which corresponds to the time point (38 in FIG.3. The 
steps 135, 136 and 137 are provided in order to safe 
guard the copying operation which is otherwise ad 
versely affected due to the variation in timing of the 
optical system returning to its home or initial position. 
The steps 38-140 correspond to the time interval 
69 in FIG. 3-3 during which the clock pulses are 
counted from the time point 38 up to 38. When 38 
clock pulses have been counted at the time point () in 
the FIG. 3-3, the signal I or TC which has been ener 
gized as the result of the jam check at the time point 
36 is de-energized (at the step 141). Also the jam 

check of the last copy is carried out as shown in the 
steps from 142 to 149. That is, when no jamming has 
occurred prior to this time point and when the jam 
check omit switch has not been closed, the jam check is 
started. 
When the last copy is jammed, the signal I is acti 

vated so that the flag 4 is set and the copy counter is 
decremented by 1. However, it should be noted that in 
case of the SINGLE mode no decrement occurs (See 
Step 147). 
The steps 150, 151 and 152 which correspond to the 

time interval (2 in FIG. 33 counts 60 clock pulses. 
When 60 clock pulses have been counted at the time 
point 153, the signal I which has been energized is de 
energized at the point (3 in FIG.3-3. From the step 154 
to the step 56 the program waits for the return of the 
drum to its home or initial position during the time in 
terval () in FIG. 3-3. The subroutine SUBH consisting 
of the steps 140, 152 and 156 is provided in order to 
permit the entry of the input with the MULTI or SIN 
GLE key during the time interval between 33 and 
45 in FIG. 3-3. When the optical sysytem has returned 

to its home or initial position OHP (the time point 
45 in FIG. 3-3), the motor signal A is turned off at the 

step 157. The step 158 corresponds to the time interval 
while the step 159 corresponds to the time interval 

(a). If the delay or jamming of the copy has been oc 
curred prior to this time, the program jumps from the 
step 160 to 161 to the jam removing routine starting 
from the step 182. When no delay or jamming has 
occurred and there is no jam check omit instruction 
(See Step 162), the jam check of the last copy is carried 
out. If no jamming is detected, the signal TC is turned 
on and off in the steps 164, 165 and 166. When the sig 
nals CT1 and CT2 coincide with each other so that the 
STOP mode is entered, the copy counter is cleared at 
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the steps 167 and 168. When the MULTI or SINGLE 
key has not been depressed during the last half rotation 
mode, the steps from 169 to 175 are executed and the 
program is returned to the keying routine starting from 
the step 13. When the MULTI key has been depressed, 

8 
starting from 13 after the step 175 has been executed. 
That is, the machine will not respond to the depression 
of the MULTI key during the last half rotation mode. If 
not "0", the steps 173 and 174 are executed and the 
program jumps again to the step 19, whereby another 
copying cycle is started. When the SINGLE key has 
been depressed, the steps 171, 170, 172 and 174 are 
executed and the program jumps again to the step 19 so 
that the copying cycle in the SINGLE mode is started. 
When the jam is detected, the signal I is activated and 
the copy counter is decremented by 1 (See Steps 163, 
176, 177, 178, 179, 180 and i81. However, in the SIN 
GLE mode, the copy counter will not be decremented 
by 1. 
The jam release routine consists of the steps from 182 

to 189. The steps 182 to 184 wait for the turning on of 
a reset button for releasing or turning off the jam switch 
which has been closed by a jam mechanism (See FIG. 
9-2) which in turn has been latched by the signal I. 
When the jam switch is turned off, the steps starting 
from the step 185 are executed. That is, the program 
waits for the re-depression of the MULTI key when the 
MULTI key had been depressed before the copying 
cycle was started. In like manner, the program waits the 
re-depression of the SINGLE key when this key had 
been depressed before the copying cycle was started. 
Thus when the MULTIkey is depressed again, the steps 
185, 186, 187 and 188 are executed and then the pro 
gram jumps to the step 19 so that only the remaining 
copies are reproduced. Any combination of the steps 
except the above combination will not be accepted at 
all. 

Next the FULL SIZE copying mode will be de 
scribed with references to FIG. 4 and FIGS. 5-4 and 
5-5. The operations starting from 1 and ending at 30 in 
FIG. 4-2 are substantially similar to those shown in 
FIG. 3 so that no explanation shall be needed. The 
FULL SIZE copying mode is different from the HALF 
SIZE copying mode from the time point (30 where the 
optical system is reversed in the HALF SIZE mode. 
This time point (30 corresponds to the steps 86-92. The 
size is detected in the step 92, and the program jumps 
from the step 93 to the routine starting from 190. The 
routine consisting of the steps 190 and 191 causes the 
optical system to advance further beyond the returning 
point in case of the HALF SIZE mode and waits until 
150 clock pulses have been counted. The steps 190 and 
191 therefore correspond to the time interval Gd) in 
FIG. 4-2. When 150 clock pulses have been counted, 
the optical system is reversed at the time point Ge) in 
FIG. 4 which corresponds to the steps from 192 to 198. 
At the returning point or the step 192, the signals E and 
G are deactivated while the signals F and L are acti 
vated. When the MULTI mode is detected in the step 
193 and no jamming is detected by the steps 194 and 
195, the copy counter 26 is incremented by 1 in the step 
196. When the copy counter 26 or the signal CT2 coin 
cides with the set counter 25 or the signal CT1 at the 
step 197, the steps 199-231 are executed and the step 232 
is reached. When they do not coincide with each 
other in the STOP mode, the steps 199-231 are also 

65 
the steps 169, 170 and 171 are executed and whether or 
not the set counter displays "0" is detected at the step 
173. If "0", the program returns to the keying routine. 

executed and the program reaches the step 232. When 
they do not coincide with each other in any of the mode 
except the STOP mode, the program jumps from the 
step 231 to the step 200. That is, the program has two 
alternations at the time point for proceeding to 
the step 200 or the step 231. 
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First the flow after the step 231 will be described 
when the SINGLE mode is detected at the step 193, the 
jamming has detected at the steps 194 and 195, the coin 
cidence between the signals CT1 and CT2 is detected at 
the steps 197 and 199 or the coincidence is not detected 
but the STOP mode is detected in the steps 197 and 198. 
That is, the time point (e) in FIG. 4 may be consid 
ered to have been shifted to the time point (n) in 
FIG. 4. Since the copy counter 26 displays "1", it may 

5 

20 
the timings from 3. in FIG. 4-3 to 32 are simi 
lar to those from to 32 in FIG. 3. However 
jam check is executed for the first copy at the time point 

21 in the second copying cycle as indicated by the 
steps 38-45. 
When the copy is jammed, the program jumps to the 

step 217 after the steps 38, 39, 40, 42, 43 and 44 have 
been executed. First the signals J and K are de-ener 
gized, secondly, the flag 8 is set, and thirdly, the copy 

be considered that only in the STOP mode the time 10 counter is decremented by 1. After the program 
point (e) is shifted to the time point (n) and the 
following sequence is executed. 

Since the first copy is being reproduced, the sequence 
after the step 200 after the copy counter has been incre 
mented by 1 will be described. The steps 200 and 201 
correspond to the interval (f) in FIG. 4-2, and 38 
clock pulses have been counted at the time point 

at which the jam check is started as indicated by steps 
202-208. This jam check is executed even when the jam 
check omit switch is opened as shown at the step 203. 
When the copy is delayed or jammed, the flag 4 is set; 
the solenoid signal I is energized; the copy counter is 
decremented by 1; and the signal J is de-energized. 
These timings are shown in FIG. 4-2. The decrement of 
the copy counting signal CT2 is not made when the 
SINGLE mode is detected at the step 206. The steps 
209 and 210 count 112 count pulses and correspond to 
the interval (b) in FIG. 4. When 112 clock pulses 
have been counted at the time point G), the signal I 
which has been energized from the time point is 
de-energized. At the time point whether or not 
the jamming has occurred is detected by the step 212. 
When jamming is detected in the step 212 (flag is set 

to "1"), the steps starting from the step 213 are executed 
with the timing shown at in FIG. 4. At the time 
point Gi) or the step 214 the signal K is deactivated, 
and the program waits for the optical system returning 
to its initial or home position (OHP) in the steps 214 and 
215. This interval corresponds to the time interval 

(l) in FIG. 4. When the optical system has returned 
to the home or initial position OHP at , the signal 
F is turned off. When the drum reaches its home or 
initial position in the steps 216, 217 and 218 (which 
correspond to the time interval in FIG. 4), the 
steps 220 and 221 wait for the signal DHP being turned 
off (during the time interval E. in FIG. 4). When 
the drum home position signal DHP is turned off, the 
program jumps to the step 154. The program waits for 
the drum returning to its home or initial position again 
and then stops the copying operation. 
When no jamming is detected at the step 212, the 

steps 223 and 224 which correspond to the time interval 
CD in FIG. 4 waits for the optical system returning to 

its home or initial position OHP. When the optical sys 
tem has been returned to its home or initial position, the 
signal F is turned off (at the time point (k) in FIG. 4), 
and the steps 226 and 227 wait for the arrival of the 
signal PF (at the time interval CD in FIG. 4). The 
signal PF arrives at the time point () in FIG. 4. 
When the machine is in the STOP mode at this time 
point or the step 228, the program proceeds to the step 
229 where the signal J and K are deactivated. The steps 
257 to 260 wait for the de-energization of the signal PF. 
Upon detection of the signal DHP after a further rota 
tion of the drum, the copying operation is stopped. 

... When the STOP mode is not detected, the flags 5 and 
.6 are set at the step 230 and the program jumps to the 
step 26 for starting the second copying cycle. Therefore 
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jumps to the step 217, the drum is kept rotated until 
the signal DHP is detected, and upon detection the 
copying cycle is stopped. 

In the second copying cycle, the operations from the 
time point () to the time point 32 are similar to 
those for the HALF SIZE mode. That is, the copying 
processes are different from the time point or the 
step 92. The time interval shown in FIG. 4 corre 
sponds to the steps 190, 191 and 192. At the time point 
Gn) , the optical system is reversed and the signal 
CT2=CT1 is detected at the step 197 so that the signal 
J is turned off, thereby causing the AC charging to be 
decreased. Thereafter the program jumps to the steps 
232 for the execution of the last half rotation routine. 
The steps 232, 233 and 234 which correspond to the 

time interval in FIG. 4 are provided for counting 
38 clock pulses. When 38 clock pulses have been 
counted at the time point (p) in FIG. 4, the jam 
check for the last copy is executed as shown at the steps 
235-241. That is, when the step 235 detects that no 
jamming has been occurred and when the step 236 de 
tects that the jam check omit switch has not been 
closed, the jam check is executed. However when the 
jamming has occurred and when the step 236 de 
activated and the copy counter is decremented by 1 at 
the step 240. In the case of the SINGLE mode, the copy 
counter is not decremented. 
The steps 242, 243 and 244 correspond to the time 

interval GO in FIG. 4 for counting 60 clock pulses. 
When 60 clock pulses have been counted at the time 
point ( in FIG. 4, the signal I which has been ener 
gized from the step 241 is de-energized. When 52 clock 
pulses have been counted in the steps 246, 247 and 248 
at the time point GO in FIG. 4, the step 249 turns off 
the bias K at the time point G) in FIG. 4. 
During the steps 250, 251 and 252, the program waits 

for the optical system returning to its home or initial 
position OHP (The steps 250-252 correspond to the 
time interval (w) in FIG. 4), and the signal F is deac 
tivated at the time point in FIG. 4 which corre 
sponds at the step 253. Thereafter the program waits for 
the feed cam signal PF being turned on during the steps 
from 254 to 256 (which correspond to the time interval 
(y) in FIG. 4). When this signal PF has been turned 

on, the program waits for this signal PF being turned off 
during the steps 258-260. After the signal PF has been 
turned off and the drum has made another rotation and 
returned to its home or initial position (See Steps 
154-156 and (3) in FIG. 4), the copying cycle is 
stopped. 
The subroutine SUBH consisting of the steps 234, 

244, 248, 252, 256 and 260 is included so that after the 
time point () the entry of the input with the MULTI 
or the SINGLE key may be permitted. 
The key entering routine shown in FIG. 5-7 is appar 

ent to those skilled in the art, so that no explanation 
shall be made in this specification. 
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An interruption copy operation, before copy start, is 
carried out by key operation of INTERRUPT key, 
NUMERAL key and START key in sequence, the 
interruption key operation, after copy start, is carried 
out by key operation of STOP key, INTERRUPT key, 
NUMERAL key and START key. 
The INTERRUPT key may be substantially similar 

in function to the STOP key. That is, upon depression 
of the INTERRUPT key, the machine is set to the last 
half operation mode. In other words, upon depression 
of the INTERRUPT key, the flip-flop 617 (See FIG. 
6-4) is set, and an interrupt input is held, until it is read 
into CPU. When the interrupt copy is carried out, the 
contents in the set and displays 25 and 26 are moved 
into the pair of registers in the random access memory 
RAM, and a number of copies desired may be set into 
the set display 25. Thereafter the program is executed 
from the key entry routine. When the RECALL key is 
depressed after the copying operation has been com 
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pleted so that the machine has been set to the last half 20 
rotation mode, the contents in the registers are trans 
ferred into the memory words with the addresses 10-14 
in the random access memory RAM and then into the 
set and displays 25 and 26. Thereafter upon depression 
of the MULTI key, the remaining copies may be repro 
duced. 

Alternatively, the main program may include such 
instructions that in the last half rotation mode or when 
the machine is stopped after the depression of the IN 
TERRUPT key, the contents in the set and displays 25 
and 26 may be automatically returned to the predeter 
mined memory areas in the RAM so that they may be 
displayed by the displays 25 and 26. Also this may be 
manually done by STOP key operation. 
FIG. 6-7 shows the circuit diagram, whereby upon 

depression of the INTERRUPT key, the machine is 
shifted into the INTERRUPT mode and upon stopping 
of the motor (A "O”) the RECALL is effected. 

In FIG. 6-8, capacitors 48 and 51 generate a pulse at 
the leading and trailing edges of the signal A, respec 
tively while capacitor 49 generates a pulse at the trailing 
edge of the signal pulse A after the interrupt copy. 
Flip-Flop comprising Gates 41 and 42 is set by INTER 
RUPT key. If this set time is before copy start, immedi 
ate interrupt copy is permitted, and if this set time is 
during copy period, the interrupt copy is permitted 
after the copy is finished. STOP key operation serves to 
inhibit the interrupt copy operation, and after that, 
effects RECALL. None of the keys except STOP key 
effects RECALL. The outputs of PI3 and PI4 are 
turned off after 1 second. CASSETTE MODE may be 
sheltered by INTERRUPT key operation. 

FIG. 9 shows the jam release mechanism. That is, 
FIG. 9-1 shows door switches DS which turn on and 
off the power source when a cover and a door are 
closed and opened, whereby the safety of the operator 
may be ensured when he or she removes the jammed 
copy from the machine. FIG. 9-2 shows a mechanism 
which turns off the power source of the fixing device 
and the DC high voltage sources when the jam solenoid 
is energized. When jamming occurs, the solenoid SL is 
energized so that a lever 92 having a projection 91 is 
lifted and consequently a release lever 93 which has 
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been stopped by the projection 91 is swung under the 
force of the spring 96 about its pivot pin, whereby a 
microswitch 94 is opened. As a result, the machine is 
stopped. After removing the jammed copy, the opera 
tor pushes a reset switch 95 which in turns pushes the 
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lever 93 to its operative position shown at the left in 
FIG. 9-2. The main motor is however kept energized 
until the copy would have been discharged unless it had 
not been jammed. 
The switch 93 is connected as shown in FIG. 9-3. 
Table 1 shows a list of program codes based on the 

manual of PPS-4/1 for executing the operations shown 
in FIGS. 5-1 to 5-7. 

TABLE 1. 
Program Step 

(SOURCE STATEMENT) 
ORG X'000 

BHO LAI 2 

OX 
LB 14 
LAI 3 
X 1 
LAI 12 
X 1 

LB35 BM SUBC 
SKBF 2 
B LB35 
LAI O 

OX 
LB36 BM SUBP 

LB O 

X O 
SKBF 1 

INTIL (Stop judgement) 
B LBRE 

LBHA LB 4 
SOS 

LB37 BM SUBP 

12C 
X 0 
SKBF 3 
B LBC 
SKBF 2 
B LB37 
LB 6 
ROS 
B LB37 

LEFE LA1 6 

OX 
B LBTO 

LBC B LB38 
ORG X100 

LBTO BM SUBM 
LB39 BM SUBP 

LB O 

X 0. 
SKBF 3 
B LB39 
LA 7 

OX 
BM SUBD 
LA 15 

OX 
B LBNI(key read in) 

LB38 LB 14 
LA 12 

LAI 11 
X 

LB40 BM SUBC 
LB 0 
SKBF l 
B LB41 
SKBF 2 
B LB40 
LB- 6 
ROS 
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TABLE 1-continued 
Program Step 

LB427 INTIL 
B LB423 5 
SKBF 2 
B LB428 
LB 1 
SB 
B LB458 

LB428 SKBF 1 O 
B LB423 
LB 
RB 
LB 15 
L 1 
TR 15 
AISK 15 15 
B LB458 
L 1 
TR 15 
AISK 15 
B LB458 

LB423 LAI O 20 
LB 6 
SKMEA 
B LB457 
B SUBA 

LB457 B LBN 
LB458 B LBHO 25 
LB475 LB 5 

SOS 
LAI O 
ISK 
ROS 
LB O 30 
X O 
SKBF 3 
B LB429 
SKBF 2 
B LB429 
INTIL 
B LB431 35 
B LB429 

LB43 LB 5 
SKBF 
B LB430 
LB 9 
SOS 40 
B LB429 

LB430 LB 9 
ROS 

LB429 LB O 
SKBF 
B LB432 45 
LB 5 
SB 3 
B LB433 

LB432 LB 5 
RB 3 

LB433 LB O 50 
SKBF 4. 
B LB436 
LB 
RB 2 
B LB434 

LB436 LB 55 
SB 2 
B LBHE 

What we claim is: 
1. An image forming apparatus having 
(a) active loads for forming an image upon a record- 60 

ing medium, 
(b) input means for entering copying operation in 

struction and sense signals, 
ously; . . . 

(c) control means for controlling said active loads 65 
in response to the signals from said input means, 
said control means consisting of a semiconductor 

36 
element including first memory means for stor 
ing therein a program for sequentially controlling 
said active loads, second memory means for 
storing therein input data, a processing unit for 
processing said input data and said program, 
input ports for receiving the signals from 
said input means, and 

output ports for providing control signals to said 
active loads, wherein at least one of said out 
put ports provides a latch signal during the 
time of operation of one of the active loads, 

said first and second memory means, said pro 
cessing unit and said input and output ports be 
ing integrally formed, and 

(d) gate means for connecting some another one 
of the active loads to said latch signal to provide 
a said output ports for controlling said active 
loads which are larger in number than said output 
ports. 

2. An image forming apparatus according to claim 1 
wherein said input means comprises a matrix circuit for 
entering individually the signals from signal sources 
which exceed in number the number of input ports. 

3. An apparatus according to claim 1 wherein said 
active loads include a load for irradiating a light to an 
original, a load for activating a reciprocating member 
for scanning the original, a load for transferring the 
recording medium, and a load for forming a visual 
image on the recording medium transferred, and said 
transferring load is connected through said gate means 
to said output ports. 

4. An apparatus according to claim 1 wherein said 
input means includes ten keys for selecting a desired 
number of image formations, a clear key for clearing the 
selected number, a start key for instructing the image 
forming start, and an interrupt key for instructing the 
interruption of the image formation operation, and 
wherein said active loads include a display having a 
plurality of display digits for displaying a number in 
accordance with the number of image formations ob 
tained. 

5. An image forming apparatus including 
(a) a rotary photosensitive medium, 
(b) means for forming an electrostatic latent image on 

said rotary photosensitive medium. 
(c) means for developing said electrostatic latent 
image formed on said rotary photosensitive me 
dium. 

(d) means for transferring the developed image from 
said rotary photosensitive medium to an image 
recording medium, 

(e) means for feeding an image recording medium to 
said image transfer means, 

(f) setting means for selecting a number of image 
formations which are desired to be reproduced 
continuously, 

(g) means for starting an image forming cycle, 
(h) means for interrupting an image forming cycle, 
(i) control means for controlling the operations of 

said means (b)-(e) so that an image may be repro 
duced, said control means consisting of a semicon 
ductor element including 

first memory means for storing therein a program for 
causing said means (b)-(e) to operate according to a 
predetermined sequence, 

second memory means for storing therein the number 
set by said setting means, 
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processing means for processing said program in 
accordance with the number set by said setting 
means, and 

output ports for providing signals to said means (b)- 
(e), wherein said first and second memory means, 
said processing means and said output ports are 
integrally formed, 

(j) said setting means, said interrupting means and 
said starting means being connected to input ports 
of said semiconductor element while said electro 
static latent image forming means, said developing 
means, said image transferring means and said re 
cording medium feeding means are connected to 
said output ports, and 

(k) means for prohibiting the setting of a desired num 
ber of image formations by said setting means after 
the image forming cycle has been started by said 
starting means, whereas the instruction from said 
interrupting means may be entered. 

6. An image forming apparatus as set forth in claim 5 
wherein said setting means includes display means for 
displaying a number in accordance with the number of 
images, and said output ports of said semiconductor 
element are connected to said display means, whereby a 
number in accordance with the number of images repro 
duced may be displayed even after the copying cycle 
has been started. 

7. An image forming apparatus according to claim 5 
further including means for permitting repetition of the 
image formations by operation of said start means in 
accordance with the set number of image formations 
without resetting said setting means after the selected 
number of image formations are obtained. 

8. An image forming apparatus according to claim 5 
wherein said control means causes said rotary photosen 
sitive medium to cease its rotary operation in response 
to the operation of said interrupt means. 

9. An apparatus according to claim 5 wherein said 
setting means includes ten keys, and said prohibiting 
means prohibits the modification of the selected number 
by said ten keys. 

10. An image forming apparatus comprising: 
(a) processing means for forming an image on a re 

cording medium, said processing means including 
means for exposing an original, and feed means for 
transferring the recording medium to an image 
forming station; 

(b) display means for displaying the number of copies 
obtained from said processing means; 

(c) numerical means for selecting a number of copies 
which are desired to be reproduced continuously; 

(d) a clear key for clearing the number selected by 
said numerical means; 

(e) a start key for starting a copying cycle; 
(f) a interrupt key for interrupting a copying cycle; 
(g) control means for causing said processing means 

to perform the repetitive reproduction operation 
and causing said display means to display the num 
ber of copies obtained from said processing means, 
said control means consisting of a semiconductor 
element including a first memory for storing a pro 
gram for causing said means (a) and (b) to operate, 
second memory for storing the number of copies 
set by said numerical means, means for processing 
said program in accordance with the number set by 
said numerical means, output ports for providing 
signals to said means (a)-(b), and input ports for 
receiving the signals from said means (c)-(f), 
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wherein said first and second memory, said pro 
gram processing means, and said input and output 
ports are integrally formed; and 

(h) means for interconnecting said numerical means, 
said clear key, said interrupt key and said start key 
to said input ports, and for interconnecting said 
processing means and said display means to said 
output ports, 

11. An apparatus according to claim 10, further com 
prising serial pulse generating means for use in timing 
the control of said process means, wherein one of said 
input ports is interconnected to said pulse generating 
eas. 

12. An apparatus according to claim 10, wherein one 
of said output ports generates serial pulses and is inter 
connected to said numerical means or a digit of said 
display means for scanning said numerical means or said 
display means. 

13. An apparatus according to claim 10, wherein said 
control means permits a plurality of image formations 
from a second original during the interruption of first 
image formations, and resumes the first image forma 
tions after the second image formations. 

14. An image forming apparatus comprising: 
(a) processing means for forming an image of an origi 

nal on a recording medium which is transferred to 
an image forming station; 

(b) display means for displaying a number in accor 
dance with the number of copies obtained from 
said processing means; 

(c) numerical means for setting a number of copies to 
be reproduced continuously; 

(d) input means for starting the operation of the pro 
cessing means for forming the predetermined num 
ber of copies; 

(e) instruction means for stopping the implementing 
of the image formation before termination of the 
predetermined number of copies set by said numer 
ical means; 

(f) means for detecting the condition of the apparatus 
for controlling the timing of the processing means 
or for identifying a malfunction of the apparatus; 

(g) control means for controlling the operations of 
said means (a) and (b) so that said image formation 
and display may be performed, said control means 
consisting of a semiconductor element including, 
first memory means for storing therein a program 

for causing said means (a) and (b) to operate, 
second memory means for storing the number of 

copies set by numerical means, 
program processing means for processing said pro 
gram in accordance with the data stored in said 
second memory means, 

output ports for providing control signals to said 
means (a) and (b), and 

input ports for receiving signals from said means 
(c), (d), (e) and (f), wherein said first and second 
memory means, said program processing means 
and said input and output ports are integrally 
formed; and 

(h) means for interconnecting said numerical means, 
'said start means, said stop instruction means, and 
said detecting means to said input ports, and for 
interconnecting said process means and said dis 
play means to said output ports. 

15. An apparatus according to claim 14 wherein said 
apparatus further comprises means for generating a 
pulse train in accordance with the cycle processing 
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status, and said detecting means detects the pulses from 
said pulse generating means to control the sequence. 

16. An apparatus according to claim 10 or 14, 
wherein said control means permits repetition of the 
image formation without actuating said numerical 5 
means after the selected number of copies are obtained. 

17. An apparatus according to claim 10 or 14, 
wherein said control means prohibit the modification of 
the selected number by a direct operation of said numer 
ical means during the image forming operation. 

18. An apparatus according to claim 10 or 14, further 
comprising sensing means for detecting a malfunction 
of the apparatus, wherein one of said input ports is 
interconnected to said sensing means. . 15 

19. An image forming apparatus including 
means for forming an image on a recording medium; 
means for moving the recording medium in said appa 

ratus; 
means for selecting a number of image formations; 20 
means for initiating image forming operations; 
means for interrupting the image forming operations 
which are desired to be reproduced continuously; 

means for detecting the operating condition of the 
apparatus for use in controlling the timing of said 
image forming means and said moving means or for 
use in detecting malfunction, 

control means for controlling the operations of said 
image forming means and said moving means so 
that a predetermined number of images may be 
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formed, said control means consisting of a semicon 
ductor element including, 
first memory means for storing therein a program 

for causing said image formation, means and said 
moving means to operate according to a prede 
termined sequence, 

second memory means for storing therein data as to 
whether or not the image formations are to con 
tinue, 

processing means for processing said program in 
accordance with the data set in said second mem 
ory means, 

output ports for providing signals to said image 
formation means and said moving means, 
wherein said first and second memory means, 
said processing means and said output ports are 
integrally formed, 

input ports for receiving signals from said initiating 
means, said interrupt means, and said detecting 
means, wherein said initiating means, interrupt 
means and detecting means are connected to 
input ports of said semiconductor element while 
said image forming means, and said moving 
means are connected to said output ports. 

20. An image forming apparatus as set forth in claim 
19 wherein said apparatus further includes display 
means for displaying a number in accordance with the 
number of image formations and said output ports of 
said 

30 play means. 
semiconductor element are connected to said dis 
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