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(57) ABSTRACT

In an 1image forming apparatus including a periodic replace-
ment part detachably mounted to the apparatus main body,
the periodic replacement part 1s provided with a storage
medium storing information on the replacement part. The
information stored 1n the storage medium can at least be read
on the main body side of the image forming apparatus using
a communication portion communicating through a radio
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IMAGE FORMING APPARATUS AND
REPLACEMENT PART USED THEREFOR

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

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus such as a printer and a copying machine including a
periodic replacement part detachably mounted at the main
body thereof and a replacement part used therefor 1n which a
storage medium holding information on a replacement part
1s stored in the main body of the replacement part, and the
information on the replacement part 1s used for controlling
the main body of the apparatus.

2. Description of the Related Art

In recent years, 1n the 1image forming apparatus such as a
printer and a copying machine as described above, there has
been a general tendency to mput information on a replace-
ment part such as a toner cartridge to the main body of the
apparatus and control the apparatus based on the input infor-
mation 1n order to better the commercial value of the appara-
tus to improve the operability. For example, according to a
practiced technique, 1n a network printer connected with a
personal computer, information on the toner remaining
amount of a toner cartridge, for example, 1s mput to the
printer main body. The mnput information 1s transmitted to a
host computer, and the toner remaining amount 1s displayed
at the monitor of a user interface for the host computer, so
that the user can readily know the time to exchange the toner
cartridge.

Also 1n the 1image forming apparatus such as a printer and
a copying machine as described above, information on
replacement parts such as a toner cartridge i1s mput to the
main body of the apparatus so that various replacement parts
are 1dentified from one another or kinds of toner in the toner
cartridges are 1dentified from one another.

As a method of mputting such information on a replace-
ment part to the apparatus main body as described above and
controlling the apparatus based on the input information, a
replacement part such as a toner cartridge may be provided
with a storage medium which can be used for information
transmission to the main body of the apparatus.

A drawer connector 1s generally used as a conventional
coupling device for transmitting information between the
recording medium provided at a replacement part such as a
toner cartridge as described above and the main body of the
apparatus. This 1s because the drawer connector can be elec-
trically connected in association with the mounting of the
replacement part.

The conventional technique described above, however,
sulfers from the following disadvantages.

1) The drawer connector 1s connected 1n one direction and
therefore the direction of connecting the replacement
part 1s restricted. For example, a toner cartridge 1s typi-
cally mnserted in the axial direction of the apparatus
main body, then turned by a prescribed angle and set.
However, 1t would not be possible to connect the
drawer connector by such operation in view of the
structure because the drawer connector 1s basically con-
nected 1n one direction.

2) The drawer connector requires certain force for
connection, which could impair the operability of the
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replacement part. The drawer connector should be
operated with different kinds of force for different
parts, and the user might prematurely judge that the
mounting 1s complete when the replacement part 1s not
completely mounted, in other words, a mounting fault
could result.

3) I1 toner or the like sticks to the connecting portion of
the drawer connector, a connection fault could be
caused.

4) When there are multiple replacement parts 1n an 1mage
forming apparatus, a drawer connector for each part 1s
necessary, which increases the size and cost of the
device.

5) The recording medium provided at a replacement part
to be connected using a drawer connector cannot be
reduced 1n size as the result of using the drawer connec-
tor. The drawer connector used should have about six to
ten pins, 1 other words the drawer connector 1s large 1n
s1ize, which increases the size and cost of replacement
parts.

6) I a replacement part such as a toner cartridge 1is
attached to a rotating body 1n a rotary developing
device, the rotating part and the stationary part must be
clectrically connected, and therefore the reliability at
the contact of the rotary part and the stationary part 1s
low.

SUMMARY OF THE INVENTION

The present invention 1s therefore directed to a solution to
the disadvantages associated with the conventional tech-
nique described above, and provides an 1mage forming appa-
ratus provided with information on a replacement part as an
input to a main body thereotf, and controlled based on the
information, and a replacement part used therefor, in which
the direction of connecting the replacement part 1s not
restricted, the operability of the replacement part 1s not
lowered, the size and cost of the apparatus or the replace-
ment part are not increased and yet the information on the
replacement part can surely be mput to the apparatus main
body.

More specifically, according to an aspect of the present
invention, 1 an 1mage forming apparatus having a periodic
replacement part detachably mounted to a main body
thereot, the replacement part includes a storage medium
storing information on the replacement part. The informa-
tion stored 1n the storage medium can at least be read on the
main body side of the image forming apparatus by the com-
munication portion communicating through a radio wave. In
this structure, the storage medium provided at the replace-
ment part and the apparatus main body side communicate by
the communication portion communicating through a radio
wave, so that the method of mounting the replacement part
can be set as desired and the operability can be improved.
Since a drawer connector for transmitting information 1s not
necessary for the storage medium of the replacement part,
the size of the storage medium can be reduced, so that the
replacement part itself can be reduced 1n size.

Note that the replacement part 1s, for example, a toner
cartridge, but the invention 1s not limited to this and 1s appli-
cable to any replacement part used 1n an 1mage forming
apparatus such as a photoreceptor drum, a fuser, a transfer
roll, an mtermediate transier body (such as a drum and a
belt), and a waste toner box. The term “periodic” 1 “the
periodic replacement part” means that the replacement 1s
expected for the part, and the part actually does not have to
be periodically replaced.
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The information stored in the storage medium of the
replacement part such as a toner cartridge storing toner 1s the
used amount of the toner, the number of prints, information
on the manufacture (such as the date of manufacture), user
information, monitored information on the use environment
such as temperature and humidity, and the number of reuse.
Note, however, that the information stored in the storage
medium of the replacement part 1s not limited to these kinds,
and may 1nclude various kinds of information on the replace-
ment part or the 1mage forming apparatus using the replace-
ment part.

Furthermore, an 1image forming apparatus having a peri-
odic replacement part detachably mounted to a main body of
the apparatus has multiple replacement parts, and a single
communication portion 1s used as a communication portion
on the main body side of the apparatus to storage media of
the multiple replacement parts. In this structure, only the one
communication portion on the apparatus main body side 1s
necessary to the storage media of the multiple replacement
parts, and therefore the size and cost of the apparatus can be
reduced.

According to another aspect of the present invention, a
periodic replacement part detachably mounted to an 1mage
forming apparatus 1s provided with a storage medium stor-
ing information on the replacement part. The information
stored 1n the storage medium can at least be read on the main
body side of the image forming apparatus by a communica-
tion portion communicating through a radio wave. In this
structure, the storage medium provided at the replacement
part and the 1image forming apparatus communicate by the
communication portion communicating through a radio
wave, and therefore the method of mounting the replacement
part can be set as desired, so that the operability 1s improved.
A drawer connector for information transmission 1s not nec-

essary for the storage medium 1n the replacement part, and

therefore the size of the storage medium can be reduced, so
that the replacement part itself may be reduced 1n size.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a perspective view of a replacement part 1n an
image forming apparatus according to a first embodiment of
the invention;

FIG. 2 1s a view of a color printer as the image forming
apparatus according to the first embodiment of the invention;

FIG. 3 1s a view of a rotary developing device 1n the color
printer as the image forming apparatus according to the first
embodiment of the present invention;

FI1G. 4 15 a perspective view of a developer cartridge;

FIG. 5 1s an exploded perspective view of the developer
cartridge;

FIG. 6 1s a view for use 1n illustration of how the color
printer as the 1mage forming apparatus according to the first
embodiment of the present invention 1s used;

FIG. 7 1s a plan view of a storage element member
mounted to a developer cartridge;

FIG. 8 1s a perspective view of a modification of a replace-
ment part in the 1image forming apparatus according to the
first embodiment of the present invention;

FIG. 9 1s a plan view of another example of the storage
clement member mounted to the developer cartridge;

FIG. 10 1s a diagram of a storage region in the storage
element member;

FIG. 11 1s a diagram of a circuit board in the color printer
as the image forming apparatus according to the first
embodiment of the present invention;
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FIG. 12 1s a diagram of the circuit board in the color
printer as the image forming apparatus according to the first
embodiment of the present invention;

FIG. 13 1s a tlow chart for use in illustration of the opera-
tion of controlling the color printer as the image forming
apparatus according to the first embodiment of the present
imnvention;

FIG. 14 1s a diagram of a storage region in a storage
clement member 1n a color printer as an 1mage forming
apparatus according to a second embodiment of the present
imnvention;

FIG. 15 1s a circuit diagram of the configuration of a com-

munication portion according to an embodiment of the
present invention;

FIG. 16 1s a block diagram of the circuit configuration of a
storage element member 1n a developer cartridge;

FIG. 17 1s a block diagram of the circuit configuration of
the communication portion of the main body of the appara-
tus; and

FIG. 18 15 a view of a main part of the color printer as the
image forming apparatus according to the second embodi-
ment of the present 1nvention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

(L]
By

ERRED

Embodiments of the present invention will be now
described in conjunction with the accompanying drawings.

First Embodiment

FIG. 2 1s a view of a full-color printer as an 1mage forming
apparatus according to a first embodiment of the present
invention.

In FIG. 2, reference numeral 1 represents the main body
of the full-color printer, and a photoreceptor drum 2 as an
image holding part 1s provided in the apparatus main body 1.
The photoreceptor drum 2 1s driven to rotate at a prescribed
speed 1n the direction denoted by the arrow by a driving
portion which 1s not shown. When the surface of the photo-
receptor drum 2 1s uniformly charged to a prescribed poten-
tial by a charging roll 3, and then a full-color image 1s
formed using an exposure device 4 formed of, for example,
an ROS (Raster Output Scanner), images in four colors, 1.e.,
yellow (Y), magenta (M), cyan (C) and black (K) are
sequentially subjected to exposure, and electrostatic latent
images corresponding to these colors are formed. An elec-
trostatic latent 1image 1n a prescribed color formed on the
surface of the photoreceptor drum 2 1s developed by a corre-
sponding one of developing units 5Y, 5M, 53C and 3K 1n a
rotary developing device 5 and formed 1nto a toner 1image in
the color. The rotary developing device 3 includes the devel-
oping units 3Y, SM, 53C and 5K for the four colors, 1.e.,
yellow (Y), magenta (M), cyan (C) and black (K) in order to
develop a full-color image. The developing units 5Y, SM, SC
and SK each develop a latent 1image on the photoreceptor
drum 2 with yellow, magenta, cyan and block toner, respec-
tively. When each toner color image 1s developed, the rotary
developing device 3 1s rotated 1n the direction of the arrow R
by a motor which 1s not shown, and the developing unit 5Y,
5M, 5C or 5K {for the corresponding color 1s positioned at a
developing position opposing the photoreceptor drum 2.
Note that a test chart 1s formed on the photoreceptor drum 2
in a process control mode, and the density of the test chart 1s
detected using a density sensor 6. Each toner color image
developed on the photoreceptor drum 2 1s sequentially trans-
terred by a primary transier roll 7 onto an intermediate trans-
fer belt 9 serving as an intermediate transter body and the
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four color 1images are placed upon one another. The interme-
diate transfer belt 9 1s movably laid across a driving roll 10,
an 1dle roll 11, a back up roll 12, and an 1dle roll 13 1n a
tensioned condition. The driving roll 10 1s driven by a driv-
ing motor surely moving at a constant speed which 1s not
shown, and drives the intermediate transter belt 9 to revolve
at a prescribed speed.

The four color toner 1mages transferred on the mtermedi-
ate transier belt 9 on one another are transierred altogether
on a recording paper sheet P as a recording medium by a
secondary roll 14 in pressure contact with the back up roll 12
through the intermediate transter belt 9. The recording paper
sheet P 1s fed by a paper feeding roll 18 or 19 from one of
two paper feeding cassettes 16 and 17 provided at a lower
portion 1n the apparatus main body, transported to a resist
roll pair 22 through multiple transport roll pairs 20, 21 and
then stopped. Then, the recording paper sheet P 1s trans-
ported to a secondary transfer position by the resist roll pair
22 which starts to rotate 1n synchronization with the toner
image transferred on the mtermediate transfer belt 9. At the
secondary transier position, the back up roll 12 and the sec-
ondary transier roll 14 are 1n contact with each other under
pressure through the intermediate transfer belt 9. The four
color toner 1images are transierred altogether from the 1nter-
mediate transfer belt 9 onto the recording paper sheet P at
the secondary transfer position, and then the recording paper
sheet P 1s subjected to fixing process by heat and pressure
using a fixing unit 23, and switched by a switching gate
which 1s not shown and discharged to a discharge tray 24 at
the side surface of the apparatus main body or to an exhaust
tray 25 at the upper part of the apparatus main body.

Note that the photoreceptor drum 2 after the toner 1mage
transier process 1s removed of residual toner by a cleaning
device 8 including a blade or the like to be ready for the next
image forming process. The intermediate transier belt 9 after
the toner image transfer process 1s removed of residual toner
by a belt cleaner 15 opposing the 1dle roll 13 to be ready for
the next image forming process.

In use, as shown in FIG. 6, the full-color printer as
described above 1s connected with multiple personal com-
puters through a LAN or the like, and may be accessed by
the multiple personal computers for printing. The state of the
tull-color printer may be detected by each personal com-
puter.

The waste toner scraped by the cleaning device 8 and the
belt cleaner 15 from the photoreceptor drum 2 or the inter-
mediate transier belt 9 1s recovered to a waste toner recovery
container 26. The waste toner collected from the belt cleaner
15 1n particular is transported to the waste toner recovery
container 26 through a transport tube 27 by the transport
portion including an auger and a transport screw.

FIG. 3 15 a sectional view showing one example of such
rotary developing device 5.

As shown in FIG. 3, the rotary developing device 5
includes a rotating body 30 rotatable in the clockwise direc-
tion around a rotation axis 32 positioned in the center. The
rotating body 30 includes a central portion 33 formed 1n an
approximately regular square shape, and four arms 31
extending about in the radial direction from the central por-
tion 33 and forming an angle of 90° between each other. The
arms 31 of the rotating body 30 are provided with four devel-
oping units 5Y, SM, 5C and 5K for yellow (Y), magenta (M),
cyan (C) and black (K), respectively using a mounting
device which 1s not shown.

These developing units 3Y, SM, 5C and 5K all have the
same structure, and therefore the developing unit Y for
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6

yellow (Y) will be described here by way of illustration. The
developing unit 5Y for yellow (Y) may be roughly divided
into a developing unit main body 40 and a developer car-
tridge 50.

In the developing unit main body 40, there are a develop-
ing roll 41 elongated 1n the direction perpendicular to the
surface of the sheet and two spiral augers 42, 43 located at
the rear surface side of the developing roll 41 and extending
parallel to the developing roll 41. Here, when the developing
roll 41 rotates, the spiral auger 42 transports the developer
44 stored 1n the developing unit main body 40 1n a direction
perpendicular to the surface of the sheet while stirring the
developer 44. Meanwhile, the spiral auger 43 transports the
developer 44 1n the direction opposite to the transport direc-
tion by the spiral auger 42 while stirring the developer 44,
such that the developer 44 1s evenly supplied to the develop-
ing roll 41.

The developing roll 41 adsorbs carriers included 1n the
developer 44 by the magnetic force of a magnet roll (not
shown) provided therein, and forms a magnetic brush of the
developer 44 on the surface of the developing roll 41, so that
the toner adsorbed by the carriers 1s transported to a develop-
ing region opposing the photoreceptor drum 2. An electro-
static latent 1image formed on the photoreceptor drum 2 1s
made visible by the magnetic brush of the developer 44
including the carriers and the toner formed on the surface of
the developing roll 41.

The developing cartridge 50 includes a cylindrical con-
tainer elongated 1n the direction perpendicular to the surface
of the sheet, and the nside of the developer cartridge 50 1s
divided into a storage chamber for new developer and a
recovery chamber for degraded developer.

The storage chamber for new developer 1s provided with a
supply opening (not shown) which 1s 1n communication with
an approximately cylindrical casing 31 for guiding new
developer into the developing unit main body 40. The cylin-
drical casing 51 1s provided on the upper part of the develop-
ing unit main body 40 on the rear surface side. A spiral auger
52 1s provided 1n the casing 51, and the developer 44 sup-
plied from the developer cartridge 50 1s guided by the spiral
auger 352 to the supply opening 33 provided on the upper part
of the developing unit main body 40 on the rear surface side,
and supplied into the developing unit main body 40. An
outlet positioned at the lower end of the supply opening 53
of the developing unit main body 40 1s provided with a flap
54 which can be opened/closed as required. The flap 1s open
when the developing unit 57 1s 1n the developing position D
in FIG. 3. Meanwhile, the flap 34 1s closed by 1ts own weight

when the developing unit Y 1s 1n the position F or G 1n FIG.
3.

The degraded developer recovery chamber 55 in the
developer cartridge 50 1s provided with a circulating recov-
ery passage 36 which 1s connected with an exhaust tube 57
bent 1n an approximately L. shape. The exhaust tube 57 1s
provided about in the center on the upper part of the devel-
oping unit main body 40, and a recovery opening 38 posi-
tioned at the tip end of the exhaust tube 57 (at the lower end
in FIG. 3) 1s positioned 1n the developing unit main body 40.
The recovery opening 58 1s positioned more on the fore side
than the new developer supply opening 53 and provided as
an opening at a part of the ceiling of the developing unit
main body 40. The new developer 44 supplied from the sup-
ply opening 53 i1s stirred/transported by the spiral augers 42,
43 for supply to the developing roll 41 while circulating
within the developing unit main body 40, thereby contribut-
ing to the developing process. The old developer 44 which
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has contributed to the developing process while circulating
within the developing unit main body 40 1s recovered into
the degraded developer recovery chamber 55 1n the devel-
oper cartridge 50 through the recovery passage 56 from the
recovery opening 38 when the developing unit main body 40
is 1n the position E or F 1n FIG. 3.

The rotary developing device 5 having this developing
unit Y and the developing units SM, 5C and 5K having the
same structure allows the flap 54 to open the supply opening
53 by 1ts own weight 1n the position D, 1.¢., the developing
position where the developing unit main body 40 opposes
the photoreceptor drum 2, and drives the spiral auger 52 to
rotate, so that the new developer 44 1s supplied into the
developing unit main body 40 as required. When an electro-
static latent image on the photoreceptor drum 2 1s developed
by the developing unit main body 40, then the rotating body
30 rotates 1n the clockwise direction, and the developing unit
comes to the lower right position E from the position D, the
flap 54 1s half-opened, and the recovery opening 58 is
directed upwardly as shown 1n the figure. As a result, the old
developer transported by the exhaust tube 57 1s allowed to
flow toward the recovery passage 56 rather than returning to
the developing unit main body 40. The degraded developer C
1s recovered into the degraded developer recovery chamber
55 through the recovery passage 56 during the period 1n
which the developing unit main body 40 travels from the
lower left position F to the upper left position G. Thus, this
circulating recovery passage 56 can prevent the recovered
developer C from returning into the developing unit main

body 40.

Meanwhile, as the developing unit main body 40 travels
from the upper lett position G to the upper right position D,
1.€., the developing position by the function of an agitator
(not shown) provided 1n the developer cartridge 350, the new
developer 44 1s sent to the casing 51 and then guided to the
supply opening 53 by the spiral auger 52 1n the casing 51. At
this time, the flap 54 1s open again to leave the supply open-
ing 53 open, so that the new developer 44 1s supplied 1nto the
developing unit main body 40 through the supply opening
53.

The structure of the developer cartridge 50 will be now
described in conjunction with the perspective view in FIG. 4
and the exploded perspective view 1n FIG. 5.

As shown 1n FIGS. 4 and 5, the developer cartridge 50
includes a storage case 61 as a cylindrical, elongated devel-
oper storing portion (tubular body) to store new developer, a
cap 62 as a detachable cap member to seal one end of the
storage case, a supply opening 63 serving as an inlet for a
passage to supply new developer from the storage case 61 to
the developing unit main body 40 1n the developing device,
an itake 72 to take 1n degraded developer recovered from
the developing unit, a short cylindrical recovery case 71 to
store the degraded developer recovered through the intake
72, and a recovery box 75 serving as a developer recovery
box fitted into the recovery case 71. The recovery box 735 has
a projecting piece 76 as shown in FIG. 3, and an opening 77
provided through the projecting piece 76 1s 1n communica-
tion with the intake 72 when the recovery box 1s fitted into
the recovery case 71. A cap 79 having a handle 78 1s pressed
into the recovery box 75.

A recessed part defining a guide groove 1s formed around
the supply opening 63 and the intake 72 in the circumieren-
tial direction. The guide groove 1s attached with a shutter 73
curved 1n a circular form along the outer surface of the
developer cartridge 50 and provided slidably 1n the circum-
ferential direction. A tubular slide cover 81 1s slidably
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mounted around part of the recovery box 75 and the recovery
case 71. The slide cover 81 1s urged in the direction to cover
the shutter 73 with a spring 82 as shown in FIG. 5.

Theretfore, when the developer cartridge 50 1s not
mounted 1 a developer cartridge mounting portion in the
rotating body 30, the shutter 73 blocks the supply opening
63 and the intake 72 by the elastic force applied by an ele-
ment which 1s not shown, and the slide cover 81 1s placed
thereon.

Meanwhile, when the developer cartridge 50 is inserted to
the developer cartridge mounting portion in the rotating
body 30, an elongated groove 74 provided 1n the width-wise
direction of the shutter 73 engages with a projection formed
in the developer cartridge mounting portion. Then, turning
the handle 78 with fingers rotates the developer cartridge 50
to move the shutter 73, so that the supply opening 63 and the
intake 72 are both opened. The inclined open end of the slide
cover 81 abuts against a stopper (not shown) on the appara-
tus side and the shutter 73 1s exposed as a result. FIG. 4
shows how the developer cartridge 50 1s mounted to the
developer cartridge mounting portion, and as can be seen,
the supply opening 63 and the intake 72 are both open.

In an 1mage forming apparatus having detachable, peri-
odic replacement parts mounted to the apparatus main body
according to this embodiment, the replacement parts are
cach provided with a storage medium storing information on
the replacement part. The information stored in the storage
medium can at least be read on the main body side of the
image forming apparatus by a communication portion coms-
municating through a radio wave.

Also according to the embodiment, the 1mage forming
apparatus has multiple replacement parts, and a single com-
munication portion on the main body side of the image form-
ing apparatus can be used for communication with the stor-
age media of these multiple replacement parts.

Furthermore, according to the embodiment, the communi-
cation portion for exchanging information between the stor-
age media and the apparatus main body uses radio waves of
a prescribed wavelength.

More specifically, according to the embodiment, as shown
in FIG. 1, the developer cartridge 50 as a replacement part 1s
attached with a label 90 at the outer circumiferential surface
of the elongated, cylindrical storage case 61 indicating the
color of the toner in the developer cartridge 50 or how to
mount the cartridge. At the surface under the label 90, a
storage element member 91 called “non-contact CRUM” as
a storage medium storing information or the like on the
developer cartridge 50 1s integrally attached. As shown 1n
FIG. 2, 1n the main body 1 of the full-color printer described
above, at the developing unit (developing unit SM as shown
for example) positioned upstream of the developing position
of the rotary developing device 5, a communication portion
92 on the apparatus main body used for radio wave commu-
nication with the storage element member 91 1n the devel-
oper cartridge 50 1s provided at a position corresponding to
the upper part of the developer cartridge 50 of the develop-
ing device 5. The communication portion 92 on the appara-
tus main body side 1includes an antenna 93 for transmitting/
receiving radio waves.

Meanwhile, as shown 1n FIGS. 1 and 7, the storage ele-
ment member 91 provided at the developer cartridge 50 1s
provided with a very small, rectangular storage element 94
positioned 1n the central part. Antennas 95 for transmission/
reception are provided parallel to each other at a small dis-
tance on the right and left sides of the storage element 94. As
shown 1n FIG. 7, the storage element member 91 1s formed
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in the following process. A transparent synthetic resin film
97 1s patterned to form an antenna 95 for transmission/
reception thereon, which 1s then connected with the storage
clement 94, followed by coating with another transparent
synthetic resin film 97.

The communication portion 92 on the apparatus main
body side and the storage element member 91 on the side of
the developer cartridge 50 can communicate with each other
through radio waves at a prescribed frequency. The commu-
nication portion 92 can at least read information related to
the developer cartridge 50 or the like stored in the storage
clement 94 1n the storage element member 91 on the side of
the developer cartridge 50 through radio wave at a pre-
scribed frequency and can read and also can both read and
write such information as required. The communication por-
tion 92 transmits/recerves radio waves at a prescribed ire-
quency to/from the antenna 93, and transmits information to
the storage element member 91 on the side of the developer
cartridge 50 1n a non-contacted state.

The commumnication portion 92 on the apparatus main
body side and the storage element member 91 on the side of
the developer cartridge 50 communicate as follows. As
shown 1n FIG. 15, the communication portion 92 on the
apparatus main body side transmits a radio wave 1n a modu-
lated state to read out information stored 1n the storage ele-
ment in the storage element member 91 from the antenna 93,
while the radio wave 1s received by the antenna 95 1n the
storage clement member 91 on the side of the developer
cartridge 50 for demodulation. Meanwhile, the information
frequency-divided and stored in the storage element is

modulated and transmitted from the antenna 95 1n a modu-
lated state.

More specifically, as shown 1n FIG. 16, the storage cle-
ment member 91 on the side of the developer cartridge 50
includes an antenna coil serving as the antenna 95, an LC
resonance circuit 110 which generates induced voltage by
clectromagnetic induction, a power supply circuit 111 which
generates operation power based on a radio wave transmitted
from the antenna 93 of the communication portion 92 and
received by the LC resonance circuit, a demodulation circuit
112 which demodulates information transmitted from the
communication portion 92 on the apparatus main body side,
a storage element 113 which stores prescribed information, a
modulation circuit 114 which modulates information to be
transmitted to the communication portion 92 on the appara-
tus main body side, and a CPU 115 which controls these
clements.

As shown in FIG. 17, the communication portion 92
described above includes the antenna 93, a modulation/
demodulation circuit 116 which modulates/demodulates a
signal used to read information stored 1n the storage element
member 91 on the side of developer cartridge 50 or write
information as required, a CPU 117 which performs control
for reading information stored in the storage element mem-
ber 91 on the side of the developer cartridge 50 or write

information as required, a ROM 118, and a RAM 119 or an
interface 120.

The radio wave at a prescribed frequency used for com-
munication by the communication portion 92 on the appara-
tus main body side may be, for example, at a frequency of
13.56 MHz. The commumnicable range of the communication
portion 92 varies depending upon the intensity of the radio
wave used. It 1s about 1n the range from 2 to 4 cm for an
extremely weak radio wave, while 1t 1s about 25 cm for a low
power wave. If an extremely weak radio wave 1s used so that
the communicable range of the communication portion 92
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may be about in the range from 2 to 4 cm, as shown 1n FIG.
2, the developing unit 5 communicating with the communi-
cation portion 92 moves (rotates) to a position close (about
at a distance of 2 to 4 cm) to the communication portion 92
for communicating information. If a low power wave 1s used
so that the communicable range of the communication por-
tion 92 may be about 25 cm, as shown 1n FIG. 2, communi-
cation with the communication portion 92 is enabled regard-
less of the position of the developing units 5Y, 5M, 5C and
5K 1n the rotary developing device 5. In this case, the devel-
oping units 5Y, 5M, 5C and 5K in the rotary developing
device 5 are distinguished from one another by the ID codes
or the like of the storage element media 91 attached to the
developer cartridges 50 of the developing units. Note that the
radio wave at a prescribed frequency used for communica-
tion at the communication position 92 may be, for example,
about at a frequency of 125 kHz.

Note that as the storage element member 91 on the side of
the developer cartridge 50, those as shown 1 FIGS. 8 and 9
may be used.

Meanwhile, the storage element member 91 on the side of
the developer cartridge 50 does not have a power supply for
its own. The element 91 obtains power for reading informa-
tion stored 1n the storage element 94 or for transmitting the
stored information to the communication portion 92 on the
main body side by the function of electromagnetic induction
when the radio wave transmitted from the communication
portion 92 1s, received by the receiving antenna 95.

Furthermore, according to the embodiment, information
transmitted from the main body side of the image forming
apparatus by communication can be written 1n an unused
memory region of the storage medium of each replacement
part.

In addition, according to the embodiment, the memory
region of the storage medium of the replacement part
includes, for example, rewritable and un-rewritable regions.

Also according to the embodiment, information stored 1n
the storage medium of the replacement part 1s used for con-
trolling the operation of the apparatus main body, and the
control to change the operation of the apparatus main body 1s
performed based the kind of the replacement part.

Furthermore, according to the embodiment, the 1mage
forming apparatus has multiple replacement parts and a
moving device to move these multiple replacement parts.
The multiple replacement parts are each moved to a position
where the storage medium of the replacement part can com-
municate with the communication portion of the apparatus
main body side.

More specifically, according to the embodiment, as shown
in F1G. 10, the memory region 100 of the storage element 94
includes a rewritable region 101 and an un-rewritable region
102, and information transmitted from the apparatus main
body side can be written to an unused memory region 101a
in the rewritable region 101 in the storage element 94. Infor-
mation related to the used amount of the developer, for
example, 1s written 1n the (21) unused memory region 101a
in the rewritable region 101 1n the storage element 94. Infor-
mation such as an ID code indicating the kind or color of
toner, for example, 1s written in the un-rewritable region 102
in the memory region 100 1n the storage element 94.

Also according to this embodiment, as shown in FIG. 2,
the developing device 5 having the developer cartridge 30
mounted therein 1s rotatably provided. Thus, the rotating
movement of the developing device 5 allows the storage
clement member 91 1n the developer cartridge 50 provided at
cach of the developing units 1n the developing device 5 to
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individually communicate with the communication portion
92 on the apparatus main body.

Furthermore, according to the embodiment, as shown in
FIG. 9, the commumnication portion 92 on the apparatus main
body 1s mtegrally provided at a circuit board 105 previously
provided at the apparatus main body 1 on the back surface
side.

FI1G. 12 1s a block diagram showing a control circuit in the
color printer apparatus described above.

In FIG. 12, reference numeral 91 represents a storage ele-
ment member provided at the developer cartridge 50, 92 1s
the communication portion on the apparatus main body side,
93 1s the antenna of the communication portion 92, 94 1s the
antenna of the storage element member 91 1n the developer
cartridge 50, 95 1s an MCU as a control portion which con-
trols the image forming operation of the full-color printer, 96
1s a ROM storing a program to enable the MCU 95 to per-
form control operation, and 97 1s a RAM storing parameters
used by the MCU 95 to perform control operation.

In the color printer as an 1mage forming apparatus accord-
ing to the embodiment having the above described structure,
information on a replacement part 1s input to the apparatus
main body in the following manner and the apparatus 1s
controlled based on the mformation. In the apparatus, the
direction of connecting the replacement part 1s not restricted,
the operability of the replacement part 1s not lowered, the
s1ze and cost of the apparatus or the replacement part are not
increased and yet the information on the replacement part
can surely be input to the apparatus main body.

More specifically, in the color printer according to the
embodiment, the MCU 95 performs control as shown 1n
FIG. 13. First, 1t 1s determined whether or not the power
supply 1s on (step 101). If an interlock switch or the like to
detect the open/closed state of the door of the apparatus main
body 1 1s off and 1t 1s determined that the power supply 1s not
on, 1t 1s then determined whether or not a door for replacing
the cartridge 1s closed (step 102). If the door for replacing
the cartridge 1s not closed, the control stands by until the
door for replacing the cartridge 1s closed (step 102). If 1t 1s
determined that the power supply 1s on, the MCU proceeds
to step 103.

Then, 11 1t 1s determined that the power supply 1s on or that
the door for replacing the cartridge 1s closed, the MCU com-
municates with the storage medium member 91 1n the devel-
oper cartridge 50 called “CRUM” through the communica-
tion portion 92 on the apparatus main body side (step 103),
reads out an ID code stored 1n the storage element 94 1n the
storage medium member 91 1n the developer cartridge 50 to
determine whether or not the ID code 1s “1” (step 104).
Herein, the ID code of the developer cartridge 50 1s repre-
sented by an individual key (number) set for each kind or
color of toner.

Thereatfter, 11 the ID code stored in the storage element 94
in the storage medium member 91 1n the developer cartridge
50 1s not a prescribed code, 1.¢., “1” here, the MCU 1mmedi-
ately stops the apparatus (step 105), and the indication that a
developer cartridge 50 other than the prescribed developer
cartridge 350 1s mounted 1s displayed on the display portion

of the control panel or on the display of a personal computer
connected through a LAN or the like (step 106).

Note that there may be provided a control portion which
notifies the operator of the state 1f the communication por-
tion 92 on the apparatus main body side detects a larger
number of storage media than the number of replacement
parts which can be mounted to the image forming apparatus.

If then the MCU determines that the ID code of the
mounted developer cartridge 50 1s “17, 1t 1s determined
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whether or not the developer cartridge 50 1s a new cartridge
based on information stored in the storage element 94 1n the
storage medium member 91 1n the developer cartridge 50
(step 107). If 1t 1s determined that the developer cartridge 50
1s a new cartridge, the life counter (software counter) of the
developer cartridge 30 1s cleared (step 108) and a printing
operation 1s started (step 109). If 1t 1s determined that the
developer cartridge 50 1s not a new cartridge, the life counter
(software counter) of the developer cartridge 50 1s not
cleared and a printing operation 1s started (step 109).

At the time, after the counter to count the used amount of
the developer 1n association with the printing operation 1s
incremented (step 110), 1t 1s determined whether or not the
printing JOB 1s completed (step 111). It the printing JOB 1s
not completed, the MCU returns to step 109 and continues
the printing operation (step 109). If the printing JOB has
been completed, the MCU communicates with the storage
medium member 91 called “CRUM” 1n the developer car-
tridge 50 through the communication portion 92 on the
apparatus main body side, and writes data in the counter to
count the used amount of the developer 1n the storage ele-
ment 94 1n the storage medium member 91 1n the developer
cartridge 50 (step 112), and the operation ends.

As described above, according to the embodiment, the
developer cartridge 50 is installed with the storage element
94 storing information on the developer cartridge 50, and the
information stored 1n the storage element 94 can at least be
read on the apparatus main body side by the communication
portion 92 which communicates through a radio wave. In
this structure, the storage element 94 provided 1n the devel-
oper cartridge 50 and the apparatus main body side can com-
municate with one another by the communication portion 92
through a radio wave. Therefore, the method of mounting
the developer cartridge 50 as a replacement part can be set as
desired, so that the operability may be improved. A drawer
connector for information transmission 1s not necessary for
the storage element 94 1n the developer cartridge 50, and
therefore the size of the storage element 94 can be signifi-
cantly reduced, so that the replacement part itsellf may be
reduced 1n size.

Also according to the embodiment described above, the
multiple developer cartridges 50 are provided, and the single
communication portion 92 1s used as a communication por-
tion on the main body side of the 1image forming apparatus to
the storage elements 94 in the multiple developer cartridges
50. Thus, since only the one communication portion 92 on
the apparatus main body side 1s necessary for the memory
clements 94 1n the multiple developer cartridges 50, the size
and cost of the apparatus can be reduced.

Furthermore, according to the embodiment, the communi-
cation portion 92 communicating information between the
storage elements 94 1n the multiple developer cartridges 50
and the apparatus main body utilizes a radio wave having a
prescribed wavelength. Thus, the storage element 94 in the
developer cartridge 50 and the apparatus main body can
communicate 1n a non-contact state.

In addition, according to the embodiment, information
transmitted from the main body side of the image forming
apparatus by communication with the apparatus main body
side can be written into the unused memory region 101a 1n
the storage element 94 1n the developer cartridge 50. Thus,
the use state of the developer cartridge 50 can be input to the
storage element 94, and optimum control can be achieved 11
the developer cartridge 50 which has been once used 1s
re-mounted to the apparatus.

Also according to the embodiment, the memory region 1n
the storage element 94 1n the developer cartridge 50 includes
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the rewritable region 101 and the un-rewritable region 102.
In this structure, information storage in the un-rewritable
region 102 provided in the memory region 100 1n the storage
clement 94 may be used to 1dentily information such as the

date of manufacture, the number of reuse, and the area of 5

use. Therefore, the main body of the image forming appara-
tus can be controlled 1n an optimum manner based on the
characteristic of the replacement part, and the stored infor-
mation on the characteristic of the replacement part can be
prevented from being madvertently erased or altered. As a
result, inconvenience can be avoided 1n the apparatus main
body.
Second Embodiment

According to a second embodiment of the invention, as
shown 1n FIG. 14, the memory region in the storage element
94 1n the developer cartridge 30 1s formed such that data can
be only written to and read from there. In this structure, each
time the developer in the developer cartridge 50 1s
consumed, the information 1s written to the memory region
100 1n the storage element 94 1n the developer cartridge 50,
and 1t can be determined that the cartridge 50 has been used
up if the memory region 100 1s tully written. Theretfore, the
main body of the image forming apparatus can be controlled
in an optimum manner based on the characteristic of the
replacement part, and the stored information on the charac-
teristic of the replacement part can be prevented from being,
inadvertently erased or altered. As a result, inconvenience
can be avoided 1n the apparatus main body.

Also according to the second embodiment, the image
forming apparatus has multiple replacement parts, and a
moving device to move the communication portion on the
apparatus main body side. The communication portion on
the apparatus main body side can be moved to a position
where the communication portion can communicate with the
storage medium of a replacement part of interest by the mov-
ing device.

More specifically, according to the second embodiment,
as shown in FIG. 18, the image forming apparatus has four
toner cartridges 120Y, 120M, 120C and 120K provided in a
fixed state. These toner cartridges 120Y, 120M, 120C and
120K are attached with storage element members 91Y, 91 M,
91C and 91K, respectively.

At the rear surface side of the four toner cartridges 120,
120M, 120C and 120K, a threaded shait 121 1s provided 1n
the arrangement direction of these four cartridges. The
threaded shait 121 1s driven to rotate by a driving portion
122 such as a stepping motor. The antenna 93 of the commu-
nication 122 as a stepping motor. The antenna 93 of the
communication portion 92 on the apparatus main body side
1s mounted 1n a screwed manner to the threaded shaft 121, so
that as the threaded shaft 121 is driven to rotate, the antenna
93 of the communication portion 92 on the main body side
reciprocates.

Furthermore, a position detection sensor 123 to detect the
position of the antenna 93 of the communication portion 92
on the apparatus main body side 1s provided at an end of the
threaded shaft 121, and a signal from the position detection

sensor 123 1s iput to the control circuit 124.

According to the embodiment, the driving portion 122 1s
reversed by the control circuit 124, and the antenna 93 of the
communication portion 92 on the main body side 1s moved
until the position detection sensor 123 turns on. When the
position detection sensor 123 turns on, the driving portion
122 stops the driving operation.

The control circuit 124 drives (normally rotates) the driv-
ing portion 122 for a prescribed time period and moves the

10

15

20

25

30

35

40

45

50

55

60

65

14

antenna 93 of the communication portion 92 on the main
body side to a home position, where the antenna 93 1is
stopped.

Then, the control circuit 124 drives (normally rotates) the
driving portion 122 for a prescribed time period and moves
the antenna 93 of the communication portion 92 on the main
body side to a communication position with the storage ele-
ment member 91Y 1n the yellow toner cartridge 120Y for
communication with the member.

Then, the control circuit 124 similarly drives (normally
rotates) the driving portion 122 for a prescribed time period
and moves the antenna 93 of the communication portion 92
on the main body side sequentially to communication posi-
tions with the storage element members 91M, 91C, and 91K
in the magenta, cyan and black toner cartridges 120M, 120C
and 120K for communication with the members.

-

T'he antenna 93 of the communication portion 92 on the
apparatus main body side finally returns to the home posi-
tion.

Furthermore, according to the second embodiment, the
communicable range of the communication portion on the
apparatus main body side 1s set within the outer size of the
apparatus main body.

In addition, according to the second embodiment, when
the communication portion on the apparatus main body side
detects a larger number of storage media than the number of
replacement parts which can be mounted to the 1mage form-
ing apparatus, the information from the storage media are
not reflected on the control of the apparatus main body.

As 1 the foregoing, according to the present invention,
the storage medium provided at a replacement part and the
main body side of the image forming apparatus communi-
cate by the communication portion communicating through
a radio wave, and therefore the method of mounting the
replacement part can be set as desired, so that the operability
can be improved. A drawer connector for information trans-
mission 1s not necessary for the storage medium of the
replacement part, and therefore the size of the storage

medium can be reduced. As a result, the replacement part
itself can be reduced 1n size.

What 1s claimed 1s:
1. An image forming apparatus, comprising:
a plurality of periodic replacement parts each including a

storage medium that stores information on the replace-
ment part therein; and

a main body of said image forming apparatus to which
said periodic replacement part 1s detachably mounted,
the main body including a single communication por-
tion;

wherein said main body reads the information stored 1n
said storage medium through said single communica-
tion portion using a radio wave, and

wherein said 1mage forming apparatus has the multiple
replacement parts within a range to allow the single
communication portion to transmit/recerve the radio
wave to/from them, and the storage media of at least
two replacement parts are communicable with the
single communication portion on the apparatus main
body side.

2. The image forming apparatus according to claim 1,
wherein said communication portion uses the radio wave
having a predetermined wavelength.

3. The image forming apparatus according to claim 1,
wherein said storage medium of said replacement part has an
unused memory region to be writable with information
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transmitted from said main body side through said commu-
nication portion.

4. The 1mage forming apparatus according to claim 1,
wherein said storage medium of said replacement part
includes a rewritable region and an un-rewritable region.

5. The 1mage forming apparatus according to claim 1,
wherein a memory region of said storage medium of said
replacement part allows only writing and reading.

6. The image forming apparatus according to claim 1,
wherein information originally stored 1n a memory region of
said storage medium of said replacement part 1s neither
rewritable nor erasable.

7. The image forming apparatus according to claim 1,
wherein said storage medium of said replacement part holds
internal information 1 a coded form according to a pre-
scribed coding method.

8. The mmage forming apparatus according to claim 1,
wherein the information stored in said storage medium of
said replacement part 1s used to control the operation of said
main body, and the operation of said main body 1s changed
depending upon a kind of said replacement part.

9. The 1mage forming apparatus according to claim 1,
wherein said communication portion of said main body 1s
integrally provided to a circuit board previously provided at
said main body.

10. The image forming apparatus according to claim 1,
turther comprising a moving device that moves said commu-
nication portion of said main body to a position communi-
cable with said storage medium of said replacement part.

11. The image forming apparatus according to claim 1,
turther comprising a moving device that moves said replace-
ment parts to a position where said storage medium of said
replacement part can communicate with said communica-
tion portion of said main body side.

12. The image forming apparatus according to claim 1,
wherein said communication portion of said apparatus main
body side has a communicable range which 1s set within the
outer size of said main body.

13. The image forming apparatus according to claim 1,
turther comprising a control portion notifying an operator of
the detection i1f said communication portion of said main
body detects a larger number of the storage media than the
number of replacement parts mountable to said 1mage form-
ing apparatus.

14. The 1mage forming apparatus according to claim 1,
wherein 11 said communication portion of said main body
detects a larger number of the storage media than the number
of replacement parts mountable to said image forming
apparatus, mformation in said storage media 1s not retlected
on the control of said main body.

15. The 1mage forming apparatus according to claim 1,
wherein said storage medium of said replacement part 1s
provided to said replacement part integrally with a label
attached to said replacement part.

16. A periodic replacement part configured to be detach-
ably mounted to an 1mage forming apparatus, said image
forming apparatus including a plurality of the periodic
replacement parts each including a storage medium that
stores information on the replacement part therein; and a
main body of said image forming apparatus to which said
periodic replacement part 1s detachably mounted, the main
body including a single communication portion, wherein
said main body reads the information stored in said storage
medium through said single communication portion using a
radio wave, and wherein said 1image forming apparatus has
the multiple replacement parts within a range to allow the
communication portion to transmit/recerve the radio wave
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to/from them, and the storage media of at least two replace-
ment parts are communicable with the single communica-
tion portion on the apparatus main body side,

said replacement part comprising:
the storage medium that stores information on said
replacement part, and the information stored in said
storage medium can be read on said main body by
the communication portion communicating through
the radio wave.

17. The replacement part according to claim 16, wherein
said 1mage forming apparatus further includes a moving
device that movably mounts said replacement part to said
image forming apparatus, and moves said replacement part
to a position where the storage medium of said replacement
part can communicate with said communication portion of
said main body side.

18. The replacement part according to claim 16, wherein
information stored 1n the storage medium of said replace-
ment part 1s used for controlling the operation of said image
forming apparatus, and the operation of said 1image forming
apparatus 1s changed based on a kind of the replacement
part.

19. An 1image forming apparatus, comprising;:

a plurality of periodic replacement parts each including a
storage medium that stores information on the replace-

ment part therein;

a main body of said image forming apparatus to which
said periodic replacement part 1s detachably mounted
and 1ncluding a single communication portion, wherein
said main body reads the information stored in said
storage medium through said single communication
portion using a radio wave; and

a control portion notifying an operator of the detection 1f
said communication portion of said main body detects a
larger number of the storage media than the number of
replacement parts mountable to said 1image forming
apparatus.

20. An 1mage forming apparatus, comprising:

a plurality of periodic replacement parts each including a
storage medium that stores information on the replace-
ment part therein; and

a main body of said image forming apparatus to which
said periodic replacement part 1s detachably mounted
and including a single communication portion,

wherein said main body reads the mnformation stored 1n
said storage medium through said single communica-
tion portion using a radio wave, and

wherein 11 said communication portion of said main body
detects a larger number of the storage media than the
number of replacement parts mountable to said 1image
forming apparatus, information in said storage media 1s
not reflected on the control of said main body.

21. An 1image forming apparatus main body configured to
detachably mount at least two replacement parts, each
replacement part including a storage medium storing infor-
mation regarding the replacement part, the 1image forming
apparatus main body including a single communication por-
tion to communicate with the storage medium,

wherein the communication portion has a communication
range and 1s configured to be moveable relative to the
storage media of the mounted at least two replacement
parts so that the storage media are successively posi-
tioned within the communication range of the commu-
nication portion.
22. A wireless communication system provided at an
image forming apparatus, comprising a main body and a
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plurality of periodic replacement parts insertably and
removably mounted at the main body, the system compris-
Ing:
at least one main body antenna disposed at a communica-
tion portion of the main body; and

antennas attached to the periodic veplacement parts,

wherein the antennas ave supported by the periodic
replacement parts such that coil axes of the antennas
are substantially perpendicular to a divection of inser-
tion and removal of the periodic replacement parts into
and from the main body, and the main body antenna is
supported by the main body such that a coil axis of the
main body antenna is substantially parallel with at
least one of the coil axes of the antennas.

23. A wireless communication system according to claim
22, wherein a plurality of the antennas ave disposed facing
the main body antenna.

24. A wireless communication system according to claim
23, further comprising an antenna selection section which
selectively enables communication with any one of the plu-
rality of the antennas.

25. An image forming apparatus, comprising:

a plurality of periodic veplacement parts each including a

storage medium, having an antenna, that storves infor-
mation on the veplacement part therein,; and

a main body of said image forming apparatus to which
said periodic replacement parts are detachably
mounted, the main body including at least one commu-
nication portion,

wherein said main body reads the information stored in

said storage medium through said communication por-
tion and the antenna using radio waves, and

each antenna of the storage medium is attached to a cir-
cumferential surface of the respective periodic replace-
ment paris.
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26. An image forming apparatus accorvding to claim 25,
wherein the periodic replacement part is a developer car-
tridge.

27. An image forming apparatus accovding to claim 25,
wherein the antenna faces the main body antenna when com-
munication is carried out between the antenna and the main
body antenna.

28. An image forming apparatus, COmprising:

a plurality of periodic replacement parts each including a

storage medium, having a coil shaped antenna, that
storves information on the veplacement part thevein; and

a main body of said image forming apparatus to which
said periodic veplacement part is detachably mounted,
the main body including at least one communication
portion,

wherein said main body veads the information stored in
said storage medium through said communication por-
tion and the coil shaped antenna using radio waves,
and

each coil shaped antenna of the storage medium is
attached to the vespective periodic veplacement parts
such that a coil axis of the coil shaped antenna is sub-
stantially perpendicular to a divection of insertion and
removal of the periodic replacement part into and from
the main body.

29. An image forming apparatus accovding to claim 28,
wherein the periodic replacement part is a developer car-
tridge.

30. An image forming apparatus according to claim 28,
wherein the antenna faces the main body antenna when com-
munication is carried out between the antenna and the main
body antenna.
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