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[57] ABSTRACT 

A xerographic image recording apparatus includes a photo 
sensitive body moved along a circuitous path. an electric 
discharging unit for eliminating electric charges from the 
photosensitive body. a precharging unit for charging the 
photosensitive body electrically. an image writing unit for 
Writing an image on the photosensitive body. an image 
developing unit for coating the photosensitive body by the 
toner to form a toner image on the photosensitive body; a 
recording sheet feeding unit for feeding a recording sheet 
along a sheet path. an image transfer unit for transferring the 
toner image onto a recording sheet. a cleaning unit for 
removing the toner remaining on the photosensitive body 
after the transfer of image on the recording sheet is 
completed. a toner supply tank for supplying the toner to the 
image developing unit. and a toner recovery tank for col 
lecting the toner removed by the cleaning unit from the 
photosensitive body. wherein the toner supply tank and the 
toner recovery tank are assembled into a unitary body to 
form a detachable magazine. 

29 Claims, 11 Drawing Sheets 
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IMAGE RECORDING APPARATUS HAVING 
A TONER SUPPLY TANK AND A TONER 
RECOVERY TANK CONFIGURED INTO A 

UNITARY, DISPOSABLE MAGAZINE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to image recording 
apparatuses for use in facsimiles. personal computers. 
copiers. and the like. and more particularly to a xerographic 
image recording apparatus having a toner recovery tank and 
a toner supply tank combined with each other to form a 
unitary. disposable magazine. 

FIG. 1 shows a conventional xerographic image recording 
apparatus for recording an image on a recording sheet. 

Referring to FIG. 1. the image recording apparatus com 
prises a photosensitive belt 1 driven along a circuitous path 
by a drive roller 2 in a direction indicated by an arrow. The 
photosensitive belt 1 is charged uniformly by a prechargcr 
unit 3 and is irradiated by an optical beam exiting from an 
exposure unit 4. The optical beam is produced by a laser 
device not illustrated as a laser beam in response to an image 
signal representing the image to be recorded and is de?ected 
by a rotary polygonal mirror 5 forming a part of the exposure 
unit 4. The de?ected laser beam is then passed through an 
optical system comprising a mirror and a cylindrical lens 6 
and focused on the photosensitive belt 1. Thereby. an 
electrostatic latent image is formed on the photosensitive 
belt 1. 
On the photosensitive belt 1 thus charged and formed with 

the electrostatic latent image. toner that is supplied from a 
toner tank 8 via a hopper mechanism 9 is coated by a 
development roller 7. Thereby the electrostatic latent image 
of the photosensitive belt 1 is developed. The hopper 9. the 
development roller 7 and other related parts form a devel 
oping unit 10. 

Further. there is provided a sheet cartridge 11 wherein a 
number of recording sheets 12 cut into a predetermined size 
and shape are stacked. Upon the mounting of the cartridge 
11 on the recording apparatus. the sheets 12 in the cartridge 
11 are separated one by one from the stack by a feed roller 
14 and a separator roller 15. and the sheet thus separated is 
passed along a path for recording the image. The feeding of 
each of the sheets is controlled by a pair of register rollers 
16 that supply the sheet in synchronization with the feeding 
of the photosensitive belt 1 such that the developed toner 
image on the photosensitive belt 1 is transferred to the sheet 
at a predetermined position. 

In order to transfer the toner image on the photosensitive 
belt 1 to each of the recording sheets. there is provided a 
transfer charger 17. and the sheet thus transferred with the 
toner image is then passed through a ?xing unit 18 that has 
a heating element therein and comprises a pair of cooper 
ating rollm's. Thereby. the image transferred on the sheet is 
?xed and the recording of the image on the recording sheet 
is completed. Each of the recording sheets 12 is then 
discharged on a tray 21 by a discharge roller 19. 

After the transfer of the toner image is completed, the 
photosensitive belt 1 is subjected to a cleaning process 
wherein a cleaning blade 22. which comes in contact with 
the photosensitive belt 1. removes any remaining toner on 
the photosensitive belt 1. The toner thus removed from the 
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2 
photosensitive belt 1 falls into a toner recovery tank 23. The 
cleaning blade 22 and the toner recovery tank 23 form a 
cleaning unit. 
The photosensitive belt 1 thus subjected to the cleaning 

process is then passed through an electrostatic discharge 
station 24 that is formed from a lamp. and the electric 
charges remaining on the belt 1 are removed by irradiating 
light thereon. Thereby. the belt 1 is ready for the next 
recording operation. 

In this conventional example. the exposure unit 4. the 
precharger unit 3. the electrostatic discharge station 24. the 
photosensitive belt 1. the feed rollers cooperating therewith. 
and other cooperating units such as the cleaning unit 20. are 
assembled to form a rotatable upper unit of the recording 
apparatus such that the upper unit is rotatable with respect to 
a lower ?xed unit of the recording apparatus. about a pivot 
25. Thus. when one of the sheets 12 becomes jammed in the 
sheet feeding path. the user can open the recording apparatus 
by opening the rotatable upper unit and remove the sheet that 
is causing the jam. 

In such a conventional xerographic image recording 
apparatus. the lifetime of the photosensitive belt and the 
developing unit has reached a length of about several tens of 
thousands of hours when the standard A4 size sheet is used 
for recording. On the other hand. the toner in the toner 
supply tank cannot last such a long time because of the 
limited capacity of the toner supply tank. Because of the 
need to reduce the size of the recording apparatus. the size 
of the toner supply tank is limited The same holds true for 
the toner recovery tank Thus. the user of the recording 
apparatus has to replace the toner supply tank 8 and the toner 
recovery tank 23 frequently. 

In the foregoing conventional recording apparatus. the 
toner recovery tank 23 and the toner supply tank 8 are 
provided separately. and because of this. they have to be 
separately replaced. Thus. the user is alerted to monitor the 
state of the toner supply tank 8 and the toner recovery tank 
23 constantly. and when it is detected that either the toner 
supply tank 8 is empty or the toner recovery tank 23 is full. 
the tank is replaced. For this purpose. there is provided a 
toner sensor 26 in the hopper mechanism 9. as shown in FIG. 
2. for detecting the existence of the toner supplied from the 
tank 8 for recording the image. Further. there is provided a 
toner sensor 27 in the toner recovery tank 23 for detecting 
when the collected toner has ?lled the toner recovery tank 
23. Typically. a piezoelectric sensor is employed for each of 
the sensors 26 and 27 such that the piezoelectric sensor 
detects the dilatation or contraction of a rubber membrane 
28 or 29 caused in response to the toner in the tank. The bar 
30 in FIG. 2 is employed for stirring the tone in the tank 8. 

Anyway. the user has to replace the tank 8 and the tank 23 
separately at different times during use of the image record 
ing apparatus and such a replacement operation is signi? 
cantly troublesome for the user of the recording apparatus. 

Although there is known a recording apparatus wherein 
the photosensitive body. the developing unit. the toner 
supply tank and the toner recovery tank are assembled as a 
unitary. disposable body. such an apparatus wastes resources 
as the still usable photosensitive body and the developing 
unit are disposed of upon the toner supply tank being 
replaced. As a result of this. the cost of the recording 
apparatus. including the operating cost. is inevitably 
increased. Further. the proposal of the photosensitive body 
causes contamination of the environment. 

SUMMARY OF THE INVENTION 

Accordingly. it is a general object of the present invention 
to provide a novel and useful xerographic image recording 
apparatus wherein the aforementioned problems are elimi 
nated. 
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Another and more speci?c object of the present invention 
is to provide a xerographic image recording apparatus 
wherein a toner supply tank and a toner recovery tank are 
combined together with a cleaning unit to form a unitary. 
disposable body. According to the present invention. the 
toner supply tank and the toner recovery tank are replaced 
simultaneously by a simple procedure of replacing the 
magazine. Thereby. the maintenance operation that has to be 
performed by the use is signi?cantly simpli?ed. Further. the 
running cost of the recording apparatus for each recording 
sheet is signi?cantly reduced. Further. it is possible to omit 
the toner sensor of the recovery tank in the recording 
apparatus of the present invention. Thereby. the cost of the 
recording apparatus itself is reduced. Furthermore. the 
present invention eliminates the formation of toxic industrial 
waste by minimizing the occasion of disposing the used 
photosensitive body. 

Other objects and further features of the present invention 
will become apparent from the following detailed descrip 
tion when read in conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing schematically the construc 
tion of a conventional xerographic image recording appara 
tus; 

FIG. 2 is a diagram showing a conventional toner supply 
tank used in the apparatus of FIG. 1; 

FIG. 3 is a diagram showing a conventional toner recov 
ery tank used in the apparatus of FIG. 1; 

FIG. 4 is a diagram showing a xerographic image record 
ing apparatus according to a ?rst embodiment of the present 
invention; 

FIG. 5 is a diagram showing a xerographic image record 
ing apparatus according to a second embodiment of the 
present invention; 

FIG. 6 is a diagram showing a xerographic image record 
ing apparatus according to a third embodiment of the present 
invention; 

FIG. 7 is a diagram showing a mechanism for mountings 
disposable magazine on and dismounting the same from the 
xerographic image recording apparatus of FIG. 6; 

FIG. 8 is a diagram showing the interior of the image 
recording apparatus of FIG. 6 in the state where the dispos 
able magazine is mounted; 

FIG. 9 is a diagram showing a xerographic image record 
ing apparatus according to a fourth embodiment of the 
present invention; 

FIG. 10 is a diagram showing a xerographic image 
recording apparatus according to a ?fth embodiment of the 
present invention; 

FIG. 11 is a diagram showing a xerographic image 
recording apparatus according to a sixth embodiment of the 
present invention; and 

FIGS. 12 and 13 are diagrams showing a shutter mecha 
nism used in the disposable magazine that is in turn used in 
the apparatus of FIG. 8. 

DETAILED DESCRIPTION 

Hereinafter. the xerographic image recording apparatus of 
the present invention will be described with reference to the 
drawings. In the drawings. those parts that have already been 
described with reference to FIGS. 1—3 are given identical 
reference numerals and the description thereof will be 
omitted. 
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4 
FIG. 4 shows a ?rst embodiment of the present invention. 

wherein the photosensitive belt 1 is provided to move in the 
direction of an arrow in FIG. 4 along a circuitous path 
de?ned by rollers 2a. 2b and 2c. Along the path of the 
photosensitive belt 1. there is provided the precharger 3 for 
charging the photosensitive belt 1 uniformly before the 
writing of the image thereon. 

The writing of the image on the photosensitive belt 1 is 
performed by an image writing unit 31 including a laser 
source 32 for producing a laser beam and the polygonal 
mirror for de?ecting the laser beam. The de?ected laser 
beam hits the electrically charged photosensitive belt 1 and 
forms an electrostatic latent image thereon. As the principle 
for forming the electrostatic latent image of a photosensitive 
body is well known. further description thereof will be 
omitted. 
The electrostatic latent image thus formed on the photo 

sensitive belt 1 is then developed by the developing unit 10 
which includes the development roller 7 for coating the 
photosensitive belt 1 with the toner. In order to supply the 
toner to the developing unit 10. there is provided a toner 
supply tank 35 provided with an outlet opening 35a in 
registration with the development roller 7 for supplying the 
toner in the tank 35 therethrough. Thereby. a toner image is 
developed on the photosensitive belt 1. The toner image on 
the photosensitive belt 1 is then transferred to a recording 
sheet that is supplied one by one from the cartridge 11 by the 
transfer charger 17. The transferred toner image on the 
recording sheet is then ?xed by the ?xing unit 18 which 
heats the toner for ?xing. The ?xing unit 18 includes a pair 
of rollers 18a and 18b. wherein a heating element is incor 
porated in one or both of the rollers 18a and 18b. 

The recording sheet thus recorded with the image is then 
discharged from the recording apparatus by the action of the 
sheet discharging roller 19 (not illustrated in FIG. 4. see FIG. 
1). On the other hand. the toner that remains on the photo 
sensitive belt 1 is removed by the cleaning blade 22 and 
collected in a toner recovery tank 36 as waste toner. The 
cleaning blade 22 is provided adjacent to the roller 2c to 
come in contact with the photosensitive belt 1 that is guided 
around the roller 2c. and an opening 36a is provided in the 
toner recovery tank 36 in registration with the cleaning blade 
22. Thereby. any residual toner removed from the photo 
sensitive belt 1 is collected into the tank 36 from the opening 
36a. 
The photosensitive belt 1 thus cleaned is discharged 

electrically by irradiating a light thereon. Thereby. the 
apparatus is ready for the recording of the next image. 

In the present embodiment. the toner supply tank 35 and 
the toner recovery tank 36 are disposed at both sides of a part 
of the apparatus wherein the discharge part 24. the pre 
charger 3 and the image writing unit 31 are provided. 
Further. there is provided a connection member 37 that 
connects the toner supply tank 35 and the toner recovery 
tank 36 so as to form a unitary body as shown in FIG. 4 
which is a detachable. disposable magazine 38. In other 
words. the toner supply tank 35 and the toner recovery tank 
36 are so disposed outside the circuitous path of the pho 
tosensitive belt 1 that the toner supply tank 35 is located at 
one side of the circuitous path and the toner recovery tank 
36 is located at the other side of the circuitous path of the 
photosensitive belt 1. the toner supply tank 35 and the toner 
recovery tank 36 being connected by the connection member 
37 that extends across the circuitous path of the photosen 
sitive belt 1. 

In the present embodiment. the toner recovery tank 36 
collects a predetermined amount of toner when the toner 
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supply tank 35 becomes empty. Thus. the respective replace 
ments of the toner recovery tank 36 and the toner supply 
tank 35 with respective new tanks are performed at the same 
time. These respective replacement of the toner supply tank 
35 and the toner recovery tank 36 can be performed simul 
taneously by replacing the magazine 38 with a new one. 
Thereby. the necessity of separately monitoring the amount 
of toner in the tanks 35 and 36 separately is eliminated and 
thus the toner can be replenished in a signi?cantly simpli?ed 
way. Further. by designing the tanks 35 and 36 so that the 
tank 36 becomes full when the tank 35 becomes empty. the 
sensor for detecting whether the tank 36 is full or not can be 
omitted from the present embodiment Without causing prob 
lern. Furthermore. the present embodiment reduces the oper 
ating cost. as the expensive photosensitive belt 1 is not 
discarded when the magazine 38 is exchanged. Furthermore, 
contamination of the environment can be minimized as the 
photosensitive belt 1 can be used until the end of its lifetime. 

Next. a second embodiment of the xerographic image 
recording apparatus of the present invention will be 
described with reference to FIG. 5. In the drawing, those 
parts that correspond to the parts already described are given 
identical reference numerals and the description thereof will 
be omitted. 

Referring to FIG. 5 . the recording apparatus of the present 
embodiment uses a magazine 40 in place of the magazine 38 
wherein the toner supply tank 35 and the toner recovery tank 
36 are assembled not only in a unitary body but also adjacent 
to each other. In other words. the toner supply tank 35 and 
the toner recovery tank 36 form compartments in the maga 
zine 40 separated from each other by a common compart 
ment wall 40a. The magazine 40 is mounted on the recording 
apparatus s that the toner supply tank 35 and the toner 
recovery tank 36 are both located adjacent to the drive roller 
2c. In this mounted state. the drive roller 20 and the cleaning 
blade 22 adjacent thereto are accommodated in the opening 
36a formed in the toner recovery tank 36. and the toner that 
is removed from the photosensitive belt 1 by the cleaning 
blade 22 falls into the toner recovery tank 36 due to the 
gravity. The opening 36a corresponds to an inlet for the 
toner recovery tank 36. The magazine 40 as constructed 
above has a reduced size and can be easily handled or 
transported as compared to the magazine 38 of the ?rst 
embodiment. 

In order to supply the toner from the toner supply tank 35 
to the developing unit 10. which in this embodiment is now 
separated from the former. a toner transport path 43 is so 
provided that the toner transport path 43 extends from the 
magazine 40 to the developing unit 10. At the part of the 
magazine 40 which the toner transport path 43 engages with. 
there is provided a corresponding opening 41 for discharg 
ing the toner therethrough. the opening 41 constituting both 
an outlet for the toner supply tank 35 and an inlet for the 
developing unit 10. The toner transport path 43 is a unitary 
body which comprises a tubular member extending from the 
developing unit 10 and accommodating therein a screw 
feeding mechanism 43a. Further, another toner transport 
mechanism 42 is provided within the toner supply tank 35 
and thus within the magazine 40 for feeding the toner in the 
tank 35 to the opening 41. Furthermore. there is provided 
still another toner transport mechanism 44 inside the devel 
oping unit 10 for distributing uniformly the toner supplied 
through the path 43 in the lateral direction or the horizontal 
scanning direction of the photosensitive belt 1. The toner 
transport mechanism 42 or 43 may be a screw feeder used 
commonly for transporting powder material. In the present 
embodiment. it is preferred that a shutter mechanism for 
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6 
closing the opening 41 and another shutter mechanism for 
closing the opening 36a that matingly corresponds to the 
cleaning blade 22 be provided. The shutter mechanism will 
b described later with reference to another embodiment. 

FIG. 6 shows a third embodiment of the present invention. 
wherein the image recording apparatus of the present 
embodiment uses a disposable. detachable magazine 46 
formed of the toner supply tank 35 and the toner recovery 
tank 36 assembled in a unitary body and adjacent to each 
other. Similar to the case of the magazine 40 the tank35 and 
the tank 36 form adjacent compartments in the magazine 46 
separated from each other by a common compartment wall 
46a. The magazine 46 is so formed that. upon mounting on 
the image recording apparatus. the toner supply tank 35 is 
located immediately above the developing unit 10. and the 
feeding of the toner from the toner supply tank 35 to the 
developing unit 10 is made via a duct 47 extending generally 
vertically from the opening 41 of the toner supply tank 35 to 
the developing unit 10. In order to transport the toner in the 
toner supply tank 35 to the opening 41. the toner supply tank 
35 is provided with a toner transport mechanism 42 similar 
to the that of the second embodiment. Ihn'ther. in order to 
distribute the supplied toner uniformly over the developing 
unit 10. the toner transport mechanism 44 similar to the 
former embodiment is provided. 
The magazine 46 is so mounted that the opening 36a on 

the toner recovery tank 36 matingly engages with the drive 
roller 2c and the cleaning blade 22 cooperating therewith 
and most of the tank 36 is located below the level of the 
cleaning blade 22. Thereby. the toner that is removed from 
the photosensitive belt 1 falls into the tank 3 due to the 
gravity. It should be noted that. in order to allow the toner 
which has been removed from the photosensitive belt 1 by 
the cleaning blade 22 to fall into the tank 36. it is necessary 
to provide the drive roller 20 at the highest position in the 
circuitous path of the photosensitive belt 1. 

FIG. 7 shows the operation for mounting the magazine 46 
on the image recording apparatus. 

Referring to FIG. 7. the image recording apparatus oom 
prises a cover lid 48 that is held rotatably on a body 100 of 
the image recording apparatus. This cover lid 48 is provided 
on the side of the body 100 from which the sheet is 
discharged. 
As can be seen in FIG. 7. which shows the state in which 

the cover lid 48 is opened. a pair of guide grooves 50 in the 
opposing inner side walls of the body 100 are so provided 
that each guide groove 50 extends toward the interior of the 
body 100. On the magazine 46. there are provided corre 
sponding ledges 51 such that the magazine 46 is inserted into 
the space in the body obliquely in the downward direction 
along the guide grooves 50. Upon the closure of the cover 
lid 48. the ?xing unit 18 is located above the magazine 46 
as shown in FIG. 6. 

FIG. 8 shows the inside of the body 100 of the image 
recording apparatus in the state that the magazine 46 is 
mounted. This drawing shows the path of the recording sheet 
and the optical system forming the recording unit together 
with the magazine 46 and the developing unit 10. 

Referring to FIG. 8. the recording sheet is picked up from 
the stack 12 in the cartridge 11 by the pickup roller 13 and 
fed along the sheet path shown by the broken line one by one 
by the feed roller 14 and the separation roller 15. Further. 
under the control of the regist roller 16. the sheet is fed 
further to make a contact with the photosensitive belt 1 that 
is formed with a toner image thereon. Upon passing by the 
transfer charger 17. the toner image on the photosensitive 
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belt 1 is transferred to the recording sheet and the toner 
image thus transferred is ?xed thereon upon passage of the 
recording sheet through the ?xing unit 18. After the ?xing. 
the sheet is discharged from the body 100 of the image 
recording apparatus to the sheet tray 21 by the discharge 
roller 19. 

The toner image is formed on the photosensitive belt 1 at 
?rst by charging the photosensitive belt 1 uniformly by the 
precharging unit 3. The photosensitive belt 1 is transported 
by the drive rollers 2a-2c along a circuitous path. wherein 
the drive roller 2c is provided at the highest level of the 
circuitous path as already described. The drive roller 2a 
drives the belt 1 toward the drive roller 2b. the drive roller 
2b drives the belt 1 toward the drive roller 2c. and the drive 
roller 2c drives the belt 1 toward the drive roller 2a. 

Next. the electrostatic latent image is formed on the 
photosensitive belt 1 thus charged by scanning the laser 
beam by the polygonal mirror 5. The laser beam thus 
scanned is directed to the photosensitive belt 1 by the lens 
system 52 and mirror 33. In the developing unit 10. the toner 
supplied from the toner supply tank 35 is coated on the 
photosensitive belt 1 carrying the electrostatic latent image 
thereon by the development roller 7. and the toner image 
thus formed on the photosensitive belt 1 is transferred to the 
recording sheet as already described. After the transfer of the 
toner image. any residual toner on the photosensitive belt 1 
is cleaned o?" by the cleaning blade 22 cooperating with the 
drive roller 2c. and the removed toner falls into the toner 
recovery tank 36 through the opening 36a. After the removal 
of the residual toner. the photosensitive belt 1 is fed toward 
the drive roll 2a. Thereby. the photosensitive belt 1 is 
discharged by the discharging unit 24 before being charged 
again by the charging unit 3. Upon charging of the photo 
sensitive belt 1 again by the charging unit 3. the next 
procedure for writing the image on the photosensitive belt 1 
is ready to start. 
As already described. the magazine 46 is provided above 

the developing unit 10. Thereby. the recovery tank 36 in the 
magazine 46 is located close to the drive roller 2c for 
collecting the removed toner into the tank 36. Further. the 
toner is supplied from the toner supply tank 35 located above 
the developing unit 10 via the duct 47 by the action of the 
gravity. In the present embodiment. the amount of toner is 
detected by the sensor 26 that is provided on the image 
developing unit 10. Thus. when it is detected by the sensor 
26 that no toner is supplied to the image developing unit 10. 
this indicates that the toner supply tank 35 is empty and 
simultaneously the toner recovery tank 36 is full. 

According to the present invention. the toner transport 
mechanism for feeding the toner from the tank 35 to the 
developing unit 1 is eliminated Simultaneously. the sensor 
for detecting the toner in the toner recovery tank 36 is 
eliminated. Thereby. the construction of the image recording 
apparatus is simpli?ed. 

Next. a fourth embodiment of the present invention will 
be described with reference to FIG. 9. In the drawing. those 
parts corresponding to the parts already described are given 
identical reference numerals and the description thereof will 
be omitted. 

In the present embodiment. a magazine 55 is employed 
wherein the toner supply tank 35 and the toner recovery tank 
36 are assembled adjacent with each other to form a unitary 
body similarly to the magazine 40 or 46. except that the 
toner recovery tank 36 is located above the toner supply tank 
35. The magazine 55 is mounted such that the toner supply 
tank 35 is located adjacent to the developing unit 10. 
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Thereby. the roller 7 of the developing unit 10 is accepted in 
the opening 35a of the tank 35 and the toner is supplied 
directly from the tank 35 to the roller 7. On the other hand. 
in order to collect the used toner that is removed from the 
photosensitive belt 1 into the toner recovery tank 36. there 
is provided a toner transport mechanism 57 adjacent to the 
cleaning blade 22. 

In the present embodiment. the cleaning blade 22 is 
accommodated in an enclosure 56 forming a cleaning unit. 
and the toner transport mechanism 57 is accommodated in 
the enclosure 56. The toner transport mechanism 57 may 
comprise a screw feeder. From the enclosure 56. there 
extends a duct 58 generally in the vertical direction toward 
the toner recovery tank 36. and engages with the opening 
36a formed in the tank 36 in correspondence to the duct 58. 
Thus. the waste donor is collected into the tank 36 even 
when the tank 36 is separated from the cleaning blade 22. 
Thereby. the user of the apparatus can replace the toner 
supply tank 35 and the toner recovery tank 36 simulta 
neously in a simple process. Further. the mechanism of the 
image recording apparatus can be simpli?ed by eliminating 
the toner transport mechanism for transporting the toner 
from the toner supply tank 35 to the developing unit 10. 

FIG. 10 shows a ?fth embodiment of the present inven 
tion. In FIG. 10. those parts corresponding to the parts 
already described are given identical reference numerals and 
the description thereof will be omitted. 

In the present embodiment. the toner supply tank 35 and 
the toner recovery tank 36 are assembled to form a unitary 
disposable magazine 60. wherein the tank 35 and the tank 36 
are connected as a unitary body by an intervening connect 
ing member 60a. The connecting member 60a may be a 
hollow member as illustrated and there is provided an 
optical path for passing the laser beam produced by the 
exposure unit 4 to the photosensitive belt 1. 
The magazine 60 is mounted vertically on the image 

recording apparatus in a state such that the toner recovery 
tank 36 is located at the top and the toner supply tank 35 is 
located at the bottom. Further. in the mounted state. the tank 
35 is located immediately above the image developing unit 
10. 

In correspondence to the toner recovery tank 36. the drive 
roller 2c is disposed at the highest level for collecting the 
toner removed from the photosensitive belt 1 by the cleaning 
blade 22 into the tank 36. Further. the drive roller 2a is 
disposed immediately below the drive roller 2c. and the 
photosensitive belt 1 is coated with the toner after the 
photosensitive belt 1 has passed through the drive roller 2a. 
It should be noted that the toner is supplied to the roller 7 of 
the image developing unit 10 from the tank 35 that is located 
immediately above the unit 10. 

The recording sheet is fed from the sheet stack 12 in the 
cartridge 11 located below the image developing unit 10 by 
the pickup roller 13. the feed roller 14 and the separation 
roller 15. and is supplied to the transfer charger 17 in 
synchronization with the movement of the photosensitive 
belt 1 under control of the regist roller 16. After the transfer 
of the toner image to the recording sheet in the transfer 
charger 17. the recording sheet is passed through the ?xing 
unit 18 and is discharged to the tray 21 by the discharge 
roller 19. 

In this embodiment. it should be noted that the laser beam 
hits the photosensitive belt 1 at the part or area thereof 
located between the roller 2c and the roller 2a. The laser 
beam is passed through the connecting member 60a along 
the optical path provided therein. and in order to focus the 
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optical beam on the photosensitive belt 1. a cylindrical 
plastic lens 6 is provided on the connecting member as a 
unitary body. Of course. this lens 6 may be provided 
separately from the magazine 60. When replacing the maga 
zine 60. the user pulls the magazine 60 in a direction 
substantially perpendicular to the plane of FIG. 10 for 
removal. 

Similarly to the case of the embodiment of FIG. 8. the 
present embodiment employs the sensor 26 provided on the 
image developing unit 10 as the only sensor for detecting the 
existence or absence of the toner that is available in the tank 
35. In other words, there is no sensor provided on the 
magazine 60 that is discarded after the use. Further. when the 
lens 6 is provided unitary to the magazine 60. the lens 6 is 
replaced with a new one upon the replacement of the 
magazine 60. Thereby. the degradation in the optical prop 
erty of the lens 6 and thus the degradation in the quality of 
recording due to the deposition of toner during the use of the 
recording apparatus is e?’ectively prevented. 1 

Next. a sixth embodiment of the present invention will be 
described with reference to FIG. 11. In FIG. 11. those parts 
that have been described already are given identical refer 
ence numerals and the description thereof will be omitted. 

Referring to FIG. 11. the present embodiment is a modi 
?cation of the third embodiment (FIGS. 6-8) and uses the 
disposable magazine 46. In the present embodiment, there is 
provided a shutter 62 at the opening 35a of the tank 35 and 
a shutter 63 at the opening 36a of the tank 36 for preventing 
spill of the toner at the time of replacement of the magazine. 
Thus. the shutter 62 and the shutter 63 are designed to close 
the corresponding openings of the tank 35 and the tank 36 
when the magazine 46 is detached from the image recording 
apparatus. 

Next. the mechanism for opening and closing the shutters 
62 and 63 will be described with reference to FIGS. 12 and 
13. wherein FIG. 12 shows the state in which the shutters 62 
and 63 are opened and FIG. 13 shows the state in which the 
shutters 62 and 63 are closed. 

Referring to the state of FIG. 12 at ?rst. the shutter 62 is 
opened by the action of a pin 65 that is provided on the cover 
lid 48 and pushes a lever member 62a provided on the 
shutter 62 in the right direction in the drawing. Further, the 
shutter 63 is opened in correspondence to the opened state 
of the shutter 62 by a mechanism that will be described with 
reference to FIG. 13. 
When the cover lid 48 is opened as shown in the state of 

FIG. 7. the pin 65 moved backward toward the left in the 
drawing, and the shutter 62 is closed by the urging force 
exerted by a spring 66. The shutter 62 is held rotatably about 
a pin 62a and has a toothed part 62b at a part thereof as 
shown in FIG. 13. Further. there is provided a slidable 
member 67 that is held on the magazine 46 by a pin 46c. It 
should be noted that the pin 46c is accepted in an elongated 
groove 67a formed in the slidable member 67 and the 
member 67 is movable in the direction as indicated by 
arrows in the drawing. On a side of the member 67 that 
makes a contact with the toothed part 62b of the shutter 62. 
there is provided a corresponding toothed part 67b. and the 
slidable member 67 is moved toward the upper left direction 
upon the movement of the shutter 62 in the counter clock 
wise direction about the pin 62a. On the other hand. when 
the shutter 62 is moved in the clockwise direction. the 
slidable member 67 is moved in the lower right direction. 
The slidable member 67 is provided such that the member 

67 makes a contact with the shutter 63 at the side opposite 
from the side on which the toothed part 67b is formed. 
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Further. in this part of the member 67. there is provided 
another toothed part 67c. The shutter 63. on the other hand. 
is provided on the magazine 46 rotatably about a pin 63a. 
and there is provided a toothed part 63b on a part thereof that 
makes contact with the slidable member 67. This toothed 
part 63b meshes with the toothed part 67c and the shutter 63 
is rotated in response to the sliding movement of the member 
67. When the member 67 is moved in the upper left direction 
in response to the counter clockwise rotation of the shutter 
62. the shutter 63 is rotated in the clockwise direction and 
the opening 35a of the tank 35 is closed by the shutter 63. 
On the other hand. when the slidable member 67 is moved 
in the lower left direction. the shutter 63 is rotated in the 
countm clockwise direction and the opening 35a is exposed. 

Thus. the opening and closing of the shutter 62 and the 
shutter 63 are made simultaneously and in synchronization 
by the movement of the pin 65 that in turn is caused by the 
opening and closing of the cover lid 48. Thereby. the spill of 
the toner in the toner supply tank 65 at the time of mounting 
a new magazine 46 or the spill of the toner in the toner 
recovery tank 36 at the time of removal of a used magazine 
46 is e?’ectively prevented by the present embodiment. 

It should be noted that. in the present embodiment. the 
cleaning blade 22 is held on the recovery tank 36 by a 
compressional spring 22a. Thus. the blade 22 is gently urged 
upon the cleaning body 1 in correspondence to the drive 
roller 2c when the magazine 46 is mounted and the photo 
sensitive belt 1 wrapped around the roller 2c is accepted into 
the opening 36a formed in the tank 36. Upon removal of the 
magazine 46. the blade 22 is slightly pushed forward by the 
spring 22a. However. the blade 22 does not obstruct the 
closing of the shutter 62. Thus. in the present embodiment. 
the cleaning blade 22 is replaced simultaneously to the 
magazine 46. 

Further. the present invention is not limited to those 
embodiments described heretofore. but various variations 
and modi?cations may be made without departing from the 
scope of the invention. 
What is claimed is: 
1. A xerographic image recording apparatus for recording 

an image on a sheet. comprising: 
a photosensitive body moved along a circuitous path. said 

photosensitive body forming thereon an electrostatic 
latent image upon irradiation of an optical beam; 

electric discharging means provided at a part of the 
circuitous path of the photosensitive body for eliminat 
ing electric charges therefrom; 

precharging means provided at a downstream side of the 
circuitous path in a moving direction of the photosen 
sitive body with respect to the electric discharging 
means. for charging the photosensitive body electri 
cally; 

image writing means provided at a downstream side of the 
circuitous path in the moving direction of the photo 
sensitive body with respect to the precharging means. 
for writing an image thereon by an optical beam to form 
an electrostatic latent image on the photosensitive 
body; 

image developing means provided at a downstream side 
of the circuitous path in the moving direction of the 
photosensitive body with respect to the image writing 
means. said image developing means having an inlet 
for receiving a toner and coating the photosensitive 
body by the toner supplied thereto via the inlet. to form 
a toner image on the photosensitive body; 

recording sheet feeding means for feeding a recording 
sheet along a sheet path such that a part of the sheet 



Re. 35,528 
11 

path coincides with the circuitous path of the photo 
sensitive body at a downstream side of the photosen 
sitive body with respect to the image developing 
means; 

image transfer means provided at the part of the circuitous 
path of the photosensitive body that coincides with the 
sheet path. for transferring the toner image on the 
photosensitive body onto [a] the recording sheet pass 
ing through the sheet path; 

cleaning means provided at the downstream side of the 
circuitous path of the photosensitive body with respect 
to the image transfer means for removing the toner 
remaining on the photosensitive body therefrom. after 
the transfer of image on the recording sheet; 

a toner supply tank for accommodating a toner and for 
supplying the toner to the image developing means. 
said toner supply tank having a toner outlet for dis 
charging the toner therefrom; and 

a toner recovery tank for collecting the toner removed by 
the cleaning means from the photosensitive body. said 
toner recovery tank having an inlet for receiving the 
toner supplied thereto; 

said cleaning means. said toner supply tank and said toner 
recovery tank being assembled into a unitary body to 
form a detachable magazine excluding said photosen 
sitive body. in said detachable magazine. said cleaning 
means being connected to said toner recover tank such 
that the toner removed from the photosensitive body by 
the cleaning means is received by said toner recovery 
tank via said inlet of said toner recovery tank. said toner 
recovery tank and said toner supply tank are assembled 
to share a compartment wall that separates the toner 
supply tank and the toner recovery tank from each 
other. said detachable magazine being mounted detach 
ably on the xerographic image recording apparatus. 

2. A xerographic image recording apparatus as claimed in 
claim 1 in which said detachable magazine comprises said 
toner supply tank and toner recovery tank arranged such that 
said toner supply tank is located adjacent to the toner 
recovery tank at a location immediately above the toner 
recovery tank. said detachable magazine being formed such 
that the toner supply tank is located above the image 
developing means when the detachable magazine is 
mounted on the recording apparatus. said toner supply tank 
having toner feeding means for transporting the toner therein 
to the outlet thereof. and said image developing means 
comprising duct means extending upwards from the inlet of 
the image developing means to the outlet of the toner supply 
tank when the detachable magazine is mounted on the 
recording apparatus. for transporting the toner therethrough. 
and toner feeding means for transporting the toner supplied 
to the inlet of the image developing means for distributing 
the toner uniformly in the image developing means. 

3. A xerographic image recording apparatus as claimed in 
claim 2 in which said toner feeding means of the image 
developing means distributes the toner supplied [to the toner 
feeding means] thereto via the duct means in a direction 
substantially perpendicular to the direction of movement of 
the photosensitive body. 

4. A xerographic image recording apparatus as claimed in 
claim 2 in which said xerographic image recording appara 
tus includes a body formed therein with a space for accom 
modating the photosensitive body. the electric discharging 
means. the precharging means. the image writing means. the 
image developing means. the recording sheet feeding means. 
the image transfer means. the cleaning means the toner 
supply tank. and the toner recovery tank. said space being 
surrounded by an inner wall of the body. and a rotatable 
cover lid member held rotatably with respect to the body of 
the xerographic image recording apparatus between a ?rst 
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state in which the cover lid member closes the space formed 
in the body of the xerographic image recording apparatus 
and a second state in which the cover lid member opens the 
space formed in the body of the xerographic image record 
ing apparatus. said body being formed with guide means on 
the inner wall for guiding the detachable magazine when 
mounting the magazine on the image recording apparatus 
and when removing the magazine from the image recording 
apparatus. 

5. A xerographic image recording apparatus as claimed in 
claim 4 in which said detachable magazine is disposed. 
when mounted on the image recording apparatus. at an 
upstream side of the electric discharging means. said toner 
supply tank having a toner transport mechanism for dis 
charging the toner in the toner supply tank through the toner 
outlet. and said image developing means includes a ?rst 
toner transport mechanism adapted to engage with the toner 
outlet of the toner supply tank when the detachable maga 
zine is mounted on the image recording apparatus. said ?rst 
toner transport mechanism of the image developing means 
extending to bridge across the electric discharging means. 
precharging means and the image writing means for feeding 
the toner discharged from the toner supply tank through the 
toner outlet to the image developing means. said image 
developing means further including a second toner transport 
mechanism for distributing the toner supplied by the ?rst 
toner transport mechanism uniformly over the image devel 
oping means. 

6. A xerographic image recording apparatus as claimed in 
claim 5 in which said second toner transport mechanism 
transports the toner in a direction generally perpendicular to 
the moving direction of the photosensitive body. along the 
photosensitive body. 

7. Axerographic image recording apparatus as claimed in 
claim 1 in which said cleaning means includes a toner 
transport mechanism and a toner outlet. said toner transport 
mechanism transporting the toner removed from the photo 
sensitive body to said toner outlet of the cleaning means. 
said detachable magazine being mounted on the image 
recording apparatus such that the toner supply tank is 
located above the image developing means for supplying the 
toner in the toner supply tank into the developing unit 
located underneath via the toner outlet of the toner supply 
tank and such that the toner recovery tank is located above 
the toner supply tank for collecting the toner removed by the 
cleaning means. said toner outlet of the cleaning means 
extending in a downward direction to the inlet of the toner 
recovery tank for feeding the toner removed from the 
photosensitive body therethrough by [the] gravity. 

8. A Xerographic image recording apparatus as claimed in 
claim 1 in which said image recording apparatus further 
includes a sensor on the image developing unit for detecting 
when to replace the detachable magazine by a new one. 

9. A xerographic image recording apparatus as claimed in 
claim 8 in which said detachable magazine carries thereon a 
cleaning blade for removing the residual toner from the 
photosensitive body. said cleaning blade forming a part of 
the cleaning [unit] means and provided on the detachable 
magazine as a unitary body. 

10. A xerographic image recording apparatus as claimed 
in claim 1 in which said detachable magazine is formed with 
an optical element as a part of the image writing means for 
focusing [the] an optical beam on the photosensitive body. 
said optical element being provided as a unitary body to the 
detachable magazine. 

11. A xerographic image recording apparatus as claimed 
in claim 2 in which said toner supply tank and recovery tank 
have respective shutter mechanisms such that the shutter 
mechanism provided on the toner supply tank closes the 
toner outlet of the toner supply tank when the detachable 
magazine is disconnected from the image recording appa 
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ratus and such that the shutter mechanism provided on the 
toner recovery tank closes the toner inlet on the toner 
recovery tank when the detachable magazine is disconnected 
from the image recording apparatus. 

12. A xerographic image recording apparatus as claimed 
in which 4 in which said toner supply tank and said toner 
recovery tank have respective shutter mechanisms such that 
the shutter mechanism provided on the toner supply tank 
closes the toner outlet of the toner supply tank when the 
detachable magazine is disconnected from the image record 
ing apparatus and such that the shutter mechanism provided 
on the toner recover tank closes the toner inlet on the toner 
recovery tank when the detachable magazine is disconnected 
from the image recording apparatus. wherein said shutter 
mechanisms of the toner supply tanks and the toner recovery 
tank are closed in response to [the] opening of the cover lid 
member and are opened in response to [the] closure of the 
cover lid member. 

13. A xerographic image recording apparatus as claimed 
in claim 4. wherein said guide means comprises a guide 
groove formed on the inner wall of the body and said 
detachable magazine has a side wall formed with a projec 
tion adapted to the accepted in the guide groove. 

14. A toner magazine for use in a xerographic image 
recording-apparatus for recording an image on a sheet, said 
recording apparatus including a photosensitive body, said 
toner magazine comprising a body and being detachably 
mountable to the xerographic image recording apparatus, 
said toner magazine further comprising.‘ 

a cleaning device mounted to said magazine body and 
positioned so as to remove toner from said photosen 
sitive body when said toner magazine is mounted to 
said xerographic image recording apparatus; 

a toner supply tank in said magazine body for accommo 
dating a toner; said toner supply tank having a toner 
outlet for discharging a toner therefrom; and 

a toner recovery tank in said body for collecting toner 
removed by said cleaning device from the photosensi 
tive body, said toner recovery tank having an inlet for 
receiving the toner supplied thereto, 

‘wherein said cleaning device is positioned relative to said 
toner recovery tank such that toner removed from the 
photosensitive body by said cleaning device is received 
by said toner recovery tank via said inlet, and wherein 
said magazine body is unitary such that said toner 
recovery rank and said toner supply tank share a 
compartment wall of said magazine body that sepa 
rates said toner recovery tank and said toner supply 
tank from each other; the toner magazine excluding the 
photosensitive body. 

15. A toner magazine as claimed in claim 14, wherein said 
toner magazine comprises said toner supply tank and said 
toner recovery tank arranged such that said toner supply 
tank is located adjacent to said toner recovery tank at a 
location immediately above said toner recovery tank when 
said toner magazine is mounted to said image recording 
apparatus. 

16. The toner magazine as claimed in claim 14, wherein 
said toner supply tank further comprises a toner feeding 
device for feeding the toner therein to said toner outlet. 

17. A toner magazine as claimed in claim 14, further 
comprising ledges projecting from said magazine body and 
cooperative with mating portions on said image recording 
apparatus for detachably mounting said magazine body to 
said image recording apparatus. 

18. A toner magazine as claimed in claim 1 7, wherein said 
magazine body further includes handle means for grabbing 
upon removal of said toner magazine from said image 
recording apparatus. 
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19. A toner magazine as claimed in claim 15, wherein said 

toner outlet is provided on said toner supply tank such that 
said toner outlet faces in a downward direction when said 
toner magazine is mounted upon said image recording 
apparatus. 

20. A toner magazine as claimed in claim l4, wherein 
each of said outlet and said inlet has a movable shutter: 

21. A toner magazine as claimed in claim 20, wherein said 
movable shutter has an actuation member for moving said 
shutter; said actuation member being adapted for engage 
ment with a part of said xerographic image recording 
apparatus when said toner magazine is mounted upon said 
xerographic image recording apparatus. 

22. A xerographic image recording apparatus as claimed 
in claim 2, wherein said toner outlet is provided on said 
unitary body of said demchable magazine such that said 
toner outlet faces in a downward direction when said 
detachable magazine is mounted upon said xerographic 
image recording magazine. 

23. A toner magazine for use in a xerographic image 
recording apparatus for recording an image on a sheet, said 
recording apparatus including a photosensitive body, said 
toner magazine comprising a magazine body and being 
detachably mountable to the xerographic image recording 
apparatus, said toner magazine further comprising: 

a cleaning device mounted to said magazine body and 
positioned so as to remove toner from the photosensi 
tive body when said toner magazine is mounted to said 
xerographic image recording apparatus; 

a toner supply tank in said magazine body for accommo 
dating a toner; said toner supply tank having a toner 
outlet for discharging a toner therefrom; 

a toner feeding device provided in said toner supply tank 
for feeding the toner therein to said toner outlet; 

a toner recovery tank in said magazine body for colkcting 
a toner removed by said cleaning device from said 
photosensitive body, said toner recovery tank having an 
inlet for receiving the toner supplied thereto; 

said toner supply tank and said toner recovery tank being 
connected with each other to form said magazine body; 

wherein said cleaning device is positioned relative to said 
toner recovery tank such that toner removed from the 
photosensitive body by said cleaning device is received 
by said toner recovery tank via said inlet, the toner 
magazine excluding the photosensitive body. 

24. A toner magazine as claimed in claim 23, further 
comprising ledges projecting from said magazine body and 
cooperative with mating portions on said image recording 
apparatus for detachably mounting said magazine body to 
said image recording apparatus. 

25. A toner magazine as claimed in claim 23, wherein said 
magazine body ?irther includes handle means for grabbing 
upon removal of said toner magazine from said image 
recording apparatus. 

26. A toner magazine as claimed in claim 23, wherein 
each of said outlet and said inlet has a movable shutter: 

27. A toner magazine as claimed in claim 23, wherein said 
toner supply tank and said toner recovery tank are con 
nected to each other as a unitary body. 

28. A toner magazine as claimed in claim 23, wherein said 
toner supply tank and said toner recovery tank are con 
nected with each other with a mutual separation by a 
bridging structure. 

29. A toner magazine as claimed in claim 28, wherein said 
bridging structure includes a passage for an optical beam 
used for writing an image on said photosensitive body of 
said xerographic image recording apparatus. 

* * * * * 


