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SAFETY DEVICE FOR CHARGING DEVICE OF 
ELECTROPIIO'I‘OGRAPIIIC APPARATUS 

The present invention relates to a charging device for use in 
eleetrophotographic apparatus and more particularly to a 
charging device of the type described above provided with a 
safety device simple in construction and reliable in prevention 
of an accident or damage caused by the breakage of a 
discharge wire. 

In general, in the electrophotographic apparatus, a surface 
of an electrophotographic photosensitive member having a 
photoconductive layer must be uniformly imparted with a 
predetermined magnitude of electrostatic charge. In a charg 
ing device (a discharger) is generally disposed a corona 
discharge wire made of tungsten or stainless steel of about 0.1 
mm. in diameter and in opposed relation with the surface of 
the photosensitive member. A high voltage is applied across 
an electrode upon which is placed the photosensitive member 
and the corona discharge wire, thereby producing the corona 
discharge so as to impart the electrostatic charge to the sur 
face of the photosensitive member. 

Since a high voltage is applied, the corona discharge‘ wire is 
gradually corroded and deteriorated so that the tensile 
strength of the wire is so reduced as to cause the breakage. 
Furthermore, when the toner or the like is attached to the 
corona discharge wire, the corona discharge tends to be con 
centrated at one portion so that a spark discharge is produced, 
thereby causing the breakage of the wire. In some cases, the 
copying paper is wrapped around the charging device and 
brought into contact with the corona discharge wire, thus 
resulting in the breakage. In this case, between the photosensi 
tive member and the broken wire the spark is produced so that 
not only the photosensitive member but also the charging 
device are damaged. In the worst case, the electrophoto 
graphic apparatus itself is damaged and an operator may 
suffer electric shock. 
To eliminate these problems, it has been proposed to bias a 

corona discharge wire retaining member by a spring in such a 
manner that when the wire is broken, the retaining member is 
caused to move outwardly, thereby actuating a switch or the 
like so as to interrupt a low voltage source such as the primary 
of a transformer. In this way the charging device must be pro 
vided with a high voltage circuit for charging and a low voltage 
circuit for safeguarding the device. The voltage difference 
between the two circuits is such so that large space is required 
in the device and the fabrication cost becomes higher. Even 
when a quick-to-respond microswitch is used, a torque or the 
order of 5 to 10 gr.-cm. is required for actuating this 
microswitch. Thus, a large tension is required for the wire. On 
the other hand, the discharge cannot be produced efficiently 
at a relatively low voltage unless the diameter of the corona 
discharge wire is made smaller (generally 0.0. to 0.08 mm.). 
Therefore, greater tension may not be applied to the wire 
because breakage will occur at once. Thus, fabrication has 
been difficult. 

In view of the above, the primary object of the present in 
vention is to provide a charging device having a safety device 
so as to prevent accident or damage when the breakage of a 
corona discharge discharge wire occurs. 
Another object of the present invention is to provide a 

charging device having a safety device capable of interrupting 
immediately the high voltage current ?ow through a corona 
discharge wire when the breakage thereof occurs. 
A further object of the present invention is to provide a 

charging device having a safety device of the type which when 
the breakage of a corona discharge wire occurs, the high volt 
age to the wire is immediately grounded, thereby interrupting 
the high voltage to the wire. 
The present invention will become more apparent from the 

following description of the preferred embodiments thereof 
taken in conjunction with the accompanying drawing, in 
which: 

FIG. I is a front view of a charging device for electrophoto 
graphic apparatus embodying the present invention in one 
form; 
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2 
FIG. 2 is an electric circuit diagram of the device shown in 

FIG. 1; 
FIG. 3 is a graphical diagram of the voltage-current charac 

teristic curve of a constant voltage transformer; and 
FIG. 4A and 4B are fragmentary front views each illustrat 

ing the relationship between a short-circuit electrode and a 
corona discharge wire retaining member in accordance with 
the present invention. 

Referring to FIG. 1, corona discharge wires 2 are enclosed 
in a conductive shielding frame body I, made of, for example, 
stainless steel, aluminum, etc. The corona discharge wires 
have a uniform, suitable diameter and are made of noncorro 
sive materials such as stainless steels. Both ends of the corona 
discharge wires 2 are ?xed to elastic retaining members 3, and 
32 made of electrically conductive material. It should be noted 
that instead of the elastic retaining member 33, a nonelastic 
retaining member may be utilized. The retaining members 3, 
and 32 are in turn securely ?xed to insulating sidewalls 4, and 
42 at both ends of the shielding frame body 1. Short circuit 
electrodes 5 which are fixed to the insulating sidewall are 
grounded and the charging device is provided with a cord for 
connection with an electric power source. 

Normally high voltage is applied to the corona discharge 
wires 2 so that the surface of an electrophotographic 
photosensitive member may be imparted with the electrostatic 
charge. However, the corona discharge wires 2 are deteri 
orated by the corona discharge and broken by spark 
discharges, wrapping of copying papers or for other reasons. 
When the broken corona discharge wires 2 are adjacent to or 
in contact with an in?ammable substance such as a photosen 
sitive member, the spark discharge occurs therebetween so 
that the in?ammable substance starts to burn, thus causing a 
tire. When the broken corona discharge wires 2 are in contact 
with a metallic part, it may cause an electric shock to an 
operator. 
According to the present invention, however, when the 

corona discharge wires 2 are broken, their retaining members 
3, and 32 are brought into contact with the short circuit elec 
trodes 5 by the elasticity of each retaining member 3,. In con 
sequence, the high voltage application to the corona discharge 
wires 2 are automatically interrupted. That is, a circuit con 
sisting of a high voltage power transformer 7, a high voltage 
feed line 4, the retaining member 3, and the short circuit elec» 
trode 5 is closed. (See FIG. 2) In this case, when an ordinary 
type transformer is used as the transformer 27, a fuse on the 
input side thereof will be melted. When a constant voltage 
transformer is used, the voltage-current characteristic curve is 
shown in FIG. 3. That is, immediately after the wire is broken 
the output voltage becomes zero so that the high voltage appli 
cation to the corona discharge wires 2 is interrupted. 

FIG. 4A shows another embodiment of the present inven 
tion in which a pair of retaining members are mounted on a 
support 8. In this embodiment, the retaining members have no 
elasticity, so that the retaining members on which the respec 
tive corona discharge wire is suspended at each end thereof 
are urged to the sidewall 4, of the shielding frame body 1 by 
respective tension springs 9 and 10 which have suitable tensile 
strength. 

FIG. 4B shows another embodiment of the present inven 
tion in which a single retaining member 3 is pivoted. The 
corona discharge wires suspended on both ends of the retain 
ing member 3 are balanced in respect to each other in the nor 
mal condition. When one discharge wire is broken, one end of 
the retaining member 3 is brought into contact with a short 
circuit electrode 5 by tensile force of the other discharge wire. 

According to the present invention, a very reliable 
safeguarding may be attained only by the provision of the 
short circuit electrode 5 in opposed relation with the wire 
retaining member 3. The safety device of the present inven 
tion may dispense with a switch, lead wires, etc. which are 
required in the conventional device. Furthermore, only small 
tension is required to extend the corona discharge wires 2 
because it is sufficient to space the retaining electrode 3 from 
the short circuit electrode 5 by a very small distance. 
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What is claimed is: 
l. A charging device for use in an electrophotographic ap 

paratus comprising 
at least one corona discharge wire, 
shielding members disposed in spaced apart relation with 

said corona discharge wire, 
shielding member retaining members, 
at least one short circuit electrode disposed adjacent to the 
end of said corona discharge wire on the side of applica 
tion of high voltage thereto, 

electrically conductive corona discharge wire retaining 
member on said side of high voltage application adapted 
to retain elastically said corona discharge wire and to be 
brought into contact with said short circuit electrode 
when breakage of said corona discharge wire occurs, and 

a cord connectable to an electric power source for applying 
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4 
the high voltage to said corona discharge wire. 

2. A charging device as de?ned in claim 1 wherein said 
corona discharge retaining member is made of an elastic 
material. 

3. A charging device as de?ned in claim 1 wherein said 
corona discharge retaining member is maintained by spring. 

4. A charging device as de?ned in claim 1 wherein an even 
number of corona discharge wires are provided, 

said corona discharge wire retaining member has a fulcrum 
point and 

said wire retaining member is pivoted to retain the corona 
discharge wires on both sides of said fulcrum point, and at 
least two short circuit electrodes are disposed adjacent to 
the free ends of said wire retaining member. 


