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ELECTROPHOTOGRAPIIIC COPYING MACHINE 
This is a division, of application Ser. No. 120,132, 

?led 3/2/7l, now U.S. Pat. No. 3,784,297 issued 
1/8/74. 

BACKGROUND OF THE INVENTION 
I. Field of the Invention 
The present invention relates to a photocopying ma 

chine and more particularly an electrophotographic 
copying machine of the type in which an original stand 
is reciprocated, exposure is made through a slit and an 
electrophotographic photosensitive member is in the 
form of a rotary drum. More speci?cally the present in 
vention relates to an electrophotographic copying ma 
chine of the type in which an electrophotographic pho» 
tosensitive member consisting of a photoconductive 
photosensitive member consisting of a photoconduc 
tive layer sandwiched between an insulating surface 
layer and an insulating or conducting member is used 
and an original in the form ofa sheet or a thick original 
may be reproduced automatically. rapidly and econom~» 
ically reproduced upon copy media such as sheets of 
copy paper or the like (to be referred to as “copy pa' 
per" hereinafter in this specification). 

2. Description of the Prior Art 
In general, inthe electrophotographie copying ma 

chines available in the market, both of ordinary sheets 
of paper and photosensitive sheets are used for repro 
ducing an original in the form ofa sheet or a thick origi 
nal. The reproduction cost is high in the electrophoto 
graphic copying macine of the type using photosensi 
tive sheets. Therefore the electrophotographic copying 
machines of the type using paper sheets are widely used 
because the cost per copy is very low, However, the 
electrophotographic photosensitive members which 
are repetitively used must be replaced when it is dam 
aged. The advantages of the electrophotographic copy~ 
ing machines of the type using paper sheets will be can 
celled if the replacement of the electrophotographic 
photosensitive members is difficult or the re 
adjustment of the electrophotographic copying ma_ 
chines is required after the replacement. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to pro 
vide an improved electrophotographic copying ma 
chine (to be referred to as “photocopying machine" for 
brevity hereinafter) which is compact in size because 
a space required for replacement of an electrophoto 
graphic photosensitive member (to be referred to as 
“sensitive member or drum” for brevity hereinafter) 
may be reduced to the minimum and which facilitates 
the inspection and maintenance of various menas re 
quired for the electrophotographic process and dis 
posed around the sensitive drum or member after its 
removal. 
Another object of the present invention is to provide 

an improved photocopying machine in which various 
processing means are arranged as units so that the 
mounting or removal and inspection and maintenance 
of these various units may be much facilitated. 
According to the present invention there is provided 

an improved photocopying machine in which an origi 
nal holder upon which is placed an original to be cop 
ied is disposed upon the top of the photocopying ma 
chine for reciprocal movement and the copy papers are 
fed one by one by feeding means and discharged after 
the copying operation. 
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2 
At the center of the main body of the housing is dis» 

posed a rotary sensitive drum to the peripheral surface 
of which is applied a lamination consisting of a photo 
conductive layer sandwiched between an insulating 
surface layer and an insulating or conducting layer. 
Around the sensitive drum are disposed first charging 
means, simultaneous exposure-charging means, 
whole-surface-illumination means, developing means, 
third charging means, image transfer means and clean 
ing means in the order named in the direction of rota_ 
tion of the rotary sensitive drum. 
The rotary sensitive drum is positively or negatively 

charged by dc corona discharge generated by the first 
charging means. The dc corona discharge whose polar 
ity is opposite to that of the dc corona discharge by the 
?rst charging means or ac corona discharge is applied 
to the rotary sensitive drum by the simultaneous expo 
sure-charging means simultaneously when a light or ra 
diation image of the original to be reproduced is ex 
posed or projected upon the rotary sensitive drum. By 
the whole—surface exposure means, the whole surface 
of the rotary sensitive drum is uniformly exposed so as 
to increase the contrast of the image. The electrostatic 
latent image thus formed may be developed into a posi 
tive or negative toner image by the toner which is 
charged with a polarity opposite to or same as that of 
the latent image by the developing means. The third 
charging means is not necessarily required, but may be 
used with a desired polarity so that the image transfer 
efficiency may be improved. The toner image thus de 
veloped may be transferred by the image transfer 
means to a copy paper. After the image transfer the 
toner which still remains upon the rotary sensitive 
drum is removed or cleaned by the cleaning means. 
Thus one cycle of copying or reproduction operation is 
completed as far as the rotary sensitive drum is con~ 
cerned. The copy paper is separated from the rotary 
sensitive drum by a separating means and ?xed in the 
?xing means and then discharged out of the photocopy» 
ing machinev 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating the outer ap 
perance ofa photocopying machine in accordance with 
the present invention; 

FIG. 2 is a longitudinal front view thereof; 
FIG. 3 is a transverse sectional view thereof; illustrat 

ing a rotary sensitive drum unit and a reciprocable orig» 
inal holder; 
FIG. 4 is a top view of the rotary sensitive drum unit; 
FIG. 5 is a perspective veiw of the original holder and 

its reciprocating means, 
FIG. 6 is a perspective view illustrating the mounting 

and removal of the rotary sensitive drum unit; 
FIG. 7 is a view illustrating the mounting and removal 

of means for illuminating the original and charging 
means unit; 
FIG. 8 is a sectional view of a developing means; 
FIG. 9 is a perspective view illustrating means for 

supplying the developing agent to the developing 
means; 
FIG. 10 is a fragmentary front view thereof on en 

Iarged scale; 
FIG. 11 is a side view thereof; 
FIG. 12 is a top view of means for circulating the de 

veloping agent in the developing means; 
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FIG. 13 is a longitudinal front view of another em 
bodiment of means for supplying the developing agent 
in accordance with the present invention; 
FIG. 14 is a side view thereof; 
FIGS. 15 and 16 are side views illustrating one em~ 

bodiment of means for opening or closing a discharge 
opening of a hopper; 
FIGS. 17 and 18 are front view illustrating means for 

adjusting an angle of rotation of a spiral feed roller dis 
posed in the hopper shown in FIGS. 15 and 16; 
FIG. 19 is a perspective view of the opening and clos 

ing means shown in FIGS. 15 and 16; 
FIG. 20 is a front view of one embodiment of a pas 

sage of copy paper; 
FIG. 2] is a fragmentary perspective view thereof on 

enlarged scale; 
FIG. 22 is a front view of one embodiment of means 

for controlling the activation and de-activation of the 
developing means; 

FIG. 23 is an electric circuit diagram thereof‘. 
FIG. 24 is a perspective view of one embodiment of 

fixing means in accordance with the present invention; 
FIG. 25 is a front view thereof; 
FIG. 26 is a longitudinal view thereof; 
FIG. 27 is a sectional view of one embodiment of 

cleaning means in accordance with the present inven 
tion; 

FIG. 28 is a fragmentary top view thereof on enlarged 
scale; 

FIG. 29 is a sectional view of another embodiment of 
cleaning means in accordance with the present inven 
tion; 
FIGS. 30, 31, 32(A), 32(8) and 33 are views illus~ 

trating brushes used in the cleaning means for remov 
ing the developing agent; 
FIG. 34 is a view illustrating one embodiment of 

means for moving the developing agent removed in the 
cleaning means to a collection box; 
FIGS. 35(A) through 35(D) are an illustration of a 

method for applying on and removing from a roller a 
cleaning material in accordance with the present inven 
tion; 
FIG. 36 is a front view illustrating means for control 

ling the rotation of a cleaning roller; 
FIG. 37 is a sectional view thereof; 
FIG. 38 is a longitudinal view of one embodiment of 

charging means in accordance with the present inven 
tion; 

FIG. 39 is a top view thereof; and 
FIG. 40 is a transverse sectional view thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. I shows a perspective view of an embodiment 
of the present invention showing its outer apperance. 
Upon an original holder 1] is placed an original with its 
surface faced down. The original holder II is recipro 
cated for carrying the slit exposure. The sheets of copy 
paper P are fed one by one by a feeding means, pro 
cessed by an electrophotographic device and dis 
charged out of an outlet 12. 

Referring to FIG. 2, upon the peripheral surface of a 
drum 2 rotating in the direction indicated by the arrow 
is formed an electrophotographic sensitive layer 1 con 
sisting ofa photoconductive layer sandwiched between 
a surface insulating layer and a conducting or insulating 
layer. Around the rotary drum 2 are disposed in the 
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order named a first charging means 3, a simultaneous 
exposure-charging means 5, a whole-surface exposure 
means 6, a developing means 7, a third charging means 
8, a transfer means 9 and a cleaning means l0. 
The DC corona discharge is imparted by the first 

charging means 4 to the surface of the rotary sensitive 
drum 2 so that the sensitive layer 3 may be positively 
or negatively charged. By the simultaneous exposure 
charging means 5 the DC corona discharge having the 
polarity opposite to that applied by the first charging 
means 4 or the AC corona discharge is applied to the 
sensitive layer 3 simultaneously when a light or radia— 
tion image of the original to be copied is projected 
upon the sensitive layer 3 or drum 1 to produce an elec 
trostatic image. 
Thereafter by the whole-surface exposure means 6 

such as ?uorescent lamp the electrostatic latent image 
is uniformly illuminated so as to increase the action of 
the latent image as the external field, thereby increas 
ing the contrast of the electrostatic latent image. By use 
of the toner having the polarity opposite to that of the 
electrostatic latent image. it is developed by the devel» 
oping means 7. Alternatively, the electrostatic latent 
image may be developed into a negative image by use 
of the toner having the same polarity as that of the la 
tent image. It is preferable to use the magnet brush or 
fur brush developing method. 
The third charging means 8 is not necessarily re 

quired. However. it is used with a suitable polarity so 
as to improve the efficiency of transferring to the copy 
paper P the toner image formed upon the sensitive 
drum 1. The toner image is transferred electrostatically 
to the copy paper I’ by the transfer means 9. The toner 
still remained upon the sensitive drum 1 after the image 
transfer is wiped off by cleaning rollers in the cleaning 
means 10. 
The copy paper P upon which is transferred the toner 

image from the sensitive drum 1 is separated from the 
sensitive drum by a separating means, fixed by the fix 
ing means and discharged out of the photocopying ma 
chine from the outlet 12. Since the copy paper P is 
charged, the electrostatic charge is removed from the 
copy paper P by an AC charging means 30. 

In addition to the means described above, the photo 
copying machine in accordance with the present inven 
tion further includes driving means, exposure means, 
feeding means. control means and so on and the pres 
ent invention is characterized by the arrangement 
thereof and the assembly and disassembly thereof as 
will be described in more detail hereinafter. 

ORIGINAL HOLDER AND DRIVING MEANS 

As shown in FIG. 3, the original holder II has two 
rollers 17 and 18. The roller 17 rides on a rail 13 ex 
tending between frames of the housing while the roller 
18 is enclosed in a channel-like member 16 and rides 
on a rail 14 mounted between the frames. It is noted 
that the rail 14 and the roller 18 in the channel<like 
member 16 are disposed below an inner frame 15 of the 
original holder 11. The deviation in the transverse di 
rection, that is to the right and left of the original 
holder ll may be prevented by the roller 18 which has 
a configuration ofa drum as shown in FIG. 3 while the 
vertical deviation may be prevented by the combina 
tion ofa roller vertically movably fixed to the channel 
Iike member 16 and made in contact with the undersur 
face of the rail 14 under the force of a spring 20 loaded 
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between the lower roller 19 and the upper roller I8. A 
transparent plate 21 such as a glass plate is mounted on 
the inner frame 15 of the original holder 11 and a pres 
sure plate 22 for pressing the original against the trans 
parent plate 21 is provided. 

Still referring to FIG. 3, a shaft 27 of the sensitive 
drum 1 extending through bearings 23 of end plates I1 
and I2 is supported by supporting plates 251 and 252 
and retained by retaining members 26| and 262. Stays 
24 are fixed to the supporting plates 261 and 262 which 
in turn are ?xed to side plates 3Il and 312 fixed to the 
housing. A driving gear 30 is mounted on a boss of the 
sensitive drum 1. Thus, the sensitive drum unit is con 
stituted. 
A drive gear G4 for driving the sensitive drum unit is 

provided with a control member CAM l which is asso 
ciated with a switch MS-I mounted upon the side plate 
312 for controlling the original holder, a counter and 
the toner supply. 
Ridges 33 are formed on the supporting plates 25‘ 

and 252 while their mating grooves 32 are formed in the 
side plates 3I, and 312 as shown in FIGS. 4 and 6 so 
that the drum unit may be easily, rapidly and vertically 
mounted on or removed out of the side plates 311 and 
312. The drum unit may be securely held in position by 
means of setscrews 34. 
The sensitive drum 1 is driven by an electric motor 

MT through a gear G1, an idler G2 and the drive gear 
G4 carried by the drum shaft 27. The sensitive drum 1 
is always rotated in a predetermined direction in opera 
tion. 
The original holder 11 is moved in the direction indi 

cated by the arrow a in FIG. 2 when the exposure is 
made, and upon completion of the exposure the origi 
nal holder 11 is reversed in the direction of the arrow 
1) to the initial position. For this purpose, two belts or 
wires 35 and 36 are wrapped around a guide pulley R 
and a drive pulley PL in the opposite directions. One 
ends of the belts or wires 35 and 36 are ?xed to the 
channel-like member 16 while the other ends to the 
drive pulley PL. In order to make one reciprocation of 
the original holder in one cycle operation, two clutches 
C-1 and C-2 are provided as shown in FIG. 4. 

In response to a signal from a start button, the main 
motor MT starts to rotate the sensitive drum 1 through 
the gears G1, G2 and G4. When the switch MS-] is actu 
ated by the control member CAM-l of the gear G4 car 
ried by the sensitive drum 1, the clutch C1 is actuated 
so as to transmit the power from the main motor MT 
to a drive gear G,.1 through the gears G1, G2, clutch C-l, 
and a gear G3. 
The drive gear G8 is carried by a shaft 37 which also 

carries the pulley PL. Therefore the drive pulley 37 ro 
tates in the direction of the arrow C in FIG. 5, winding 
the wire 35 while unwinding the wire 36. As a conse 
quence. the original holder 11 is moved in the direction 
indicated by the arrow a at a predetermined speed, so 
that the original is exposed through a slit and the light 
image is continuously projected upon the sensitive 
drum 1 through the simultaneous exposure-charging 
means 5. As a consequence, an electrostatic latent 
image is formed upon the sensitive drum 1 which has 
been previously charged by the ?rst charging means 4. 
The peripheral speed of the sensitive drum 1 relative 

to the speed of the original holder 11 in the direction 
of the arrow a is predetermined. Upon completion of 
the going stroke of the original holder 11, a stroke cam 
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6 
CAM-2 (See FIG. 4) mounted upon the drive gear 0,, 
actuates a microswitch MS-3 ?xed upon the housing so 
that the clutch O1 is disengaged while the clutch C-2 
is engaged. Whereas the sensitive drum 1 rotates in the 
same direction, the original holder 11 is returned to its 
initial position in the direction indicated by the arrow 
b by the gear train ofGl, G2, G4, G5, the clutch C-2, G1 
and G8. In this case, the original holder II may be re 
turned quickly when the number of teeth of the gear G1 
which is in mesh with the gear G5 used in the return 
stroke of the original holder I1 is less than that of the 
gear used in the going stroke. Thie quick return stroke 
permits the high speed copying operation. 
When the original holder 11 returns to its initial posi» 

tion, the stroke cam CAM-3 of the drive gear G" actu 
ates a microswitch MS-2 (See FIG. 4) so that the main 
motor MT is temporarily applied with brake so as to 
stop the original holder II. A short time after the origi 
nal holder II has been stopped, the clutch C~2 is disen 
gaged so that the original holder 11 is completely dis 
connected from the main motor MT so that the original 
holder 11 may be held in its initial position. Simulta 
neously the sensitive drum 1 is also stopped. The above 
described two-step operation of ?rst stopping the origi 
nal holder 11 and then disconnecting it from its driving 
means is employed to absorb the inertia of the original 
holder in its return stroke. 

EXPOSURE MEANS 

As shown in FIGS. 2 and 7, an illumination system 40 
includes a light source such as ?uorescent lamps 41 for 
illuminating the original, shielding plates 42 and cool 
ing means such as a fan (not shown) which is used for 
cooling the lamps 41 so as to prevent the decrease of 
its illumination efficiency. 
The cooling air from the fan is directed in the longitu 

dinal direction ofa space de?ned by the original holder 
11, the shielding plates 42 and a black box 43 so that 
the fluorescent lamps 41 may be cooled along their en 
tire lengths. When the ?uorescent lamps 41 are turned 
on for exposure, a current twice the rated current is 
supplied to increase the luminous intensity. However, 
when no exposure is made, the lamps 41 are normally 
turned on by the rated current so that there may be no 
warming-up time and that its service life may be in 
creased. 

Light re?ected by the original passes through a trans 
parent plate 45 retained in position by a retaining mem 
ber 44 for preventing the dust or the like from entering 
the black box 43 and is re-directed by a ?rst re?ecting 
mirror 46 inclined at 45° relative to the horizontal line 
toward an in-mirror type lens 47. The in-mirror type 
lens 47 has such a construction that the conventional 
lens is divided into two parts along its symmetrical axis 
and a mirror 48 is disposed at the center so that light 
re?ected by the second mirror 48 may pass through the 
lens 47 and a transparent plate 49 for preventing the 
dust or the like from entering the black box 43 and may 
be projected upon the sensitive drum 1 through an 
opening of the simultaneous-exposure-charging means 
5. A conducting transparent plate such as NESA glass 
may be used as the dust-proof transparent plate 49 so 
that the charging efficiency of the simultaneous expo 
sure-charging means 5 may be improved. 
As shown in FIG. 2, a re?ector 50 for the lamp 41 is 

partly cut away so that the intensity of light from a por 
tion of the lamp 41 having no re?ector may be reduced, 


















