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' IMAGE FORMING APPARATUS

FIELD.OF THE INVENTION AND RELATED ART

The present invention relates to an image
forming appafatus for forming.an image on a recording
material, to which a process qartridge is detachably
mountable. '

The image forming apparatus includes a laser
beam printer, an LED printer, an electrophotographic
copying machine, a facsimile machine and a word
pfocessor or the like.

In an image forming apparatus such as a
prinfer, a uniformly charged image.bearing member is
selectively exposed to light to form a latent image,
apd the latent image_is_viéualized with toner, and
thereafter, the toner imége is transferred onto a
recording material.

In such an apparatus, a toner has to be
supplied upon shortage-the:ebf by an opérator, which
is-cumberspme and which may result in contamination.
Maintenance operations for various parts have to be.
carried out by an expert service man with the result
of inconveniences imposed to the user. |

In view of this; the image bearing member,
the charger, the developing device and fhe cleaning
device or the like is unified into a'cartridge. In

this case, by the user mounting the cartridge into the



10

15

20

25

méin assembly of the apparatus, the toner is sﬁpplied;
and the parts having reached thg ends of the service
lives of various parts such as image bearing member,
are automatically exchanged, thus facilitating the
maintenance operation. |

Recently, a higher quality image is desired.
In an apparatus using such a process cartridge, the
positioning of an electrophotographic photosensitive
member relative to the main assembly or a correct
positioning of a feeding reference for a recording |
material, are to be accurate to provide the high

quality images.

'SUMMARY OF THE INVENTION

Accordingly, it is a principal concern of the
present invention td provide an image forming
apparatus in which an image quality is 1mproved.-

It is another concern of the present invention
to provide an image forming apparatus in which toner

iﬁage-formatidn and toner image transfer can be

' carried out with high positional accuracy.

These and other concerns, features and
édvéntages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in éonjunction with the

accompanying drawings.
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a séctioﬁal view of an embbdiment
of the image forming apparafus according to the
present invention, depicting the general structure.

Figure 2 is an oblique'extérnél view of the
same image forming apparatus.as'the one in Figure 1.

Figure 3 depicts the structure of a process
Cartridgé.

Figure 4 is an oblique external view of the
ﬁrocess cartridge. |

Figure 5 is an exploded view of the image
forming apparatus, depicting how various components
are assembled together. |

Figure 6 is an obligque view of a process
cartridgé installation guide portion, depicting its
structure. | |

Figure 7'depiqts the étate of the cartridge
during the cartridge installation. N

Figure 8 depicts the state of the cartridge
during the cartridge installation.

Figure 9 depicts the state of the cartridge

" during the cartridge installation.

Figure 10'is an oblique view of the cartridge
installation guide portion in a prior type apparatus.
Figure 11 is a sectional view of the

cértridge installation guide portion in the prior type

apparatus.
. This Sheet Has Been Replaced
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Figure 12 depicts the installed state of the
process cartridge, with a lid being open.

'Figure 13 depicts the installed state of the
process cartridge, with the 1lip being closed.

Figure 14 depicts forces exerted on the
process cartridge during the image forming operation.

Figure 15 depicts rotational moments exerted
on the'process cartridge during the image formin§
operation. | |

Figure 16(a) depicts a state in which a laser
shutter is closed, and Figure 16(b) depicts a state in
which the laser shutter is open.

| Figure 17 is a plan view of the laser

shutter. _
| Figure 18 is an exploded view of a feeder

cassette.

Figure 19 is a plan view of the feeder

cassette; _
Figure_zo depicts the structures qf a
conveying roller, and auxiliary rollers.

Figure 21 is a sectional view of a cohveyer

unit, depicting its Structure.

Figure 22 is a plan view of the conveyihg'
unit.

Figure 23 depicts an essential portion of the

con#eyihg unit.

Figure 24 depicts a registration sensor.

. This Sheet Has Been Replaced
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Figure 25 depicts a structure for de-curling
a recording medium éfter a fixing’dperation.
Figure 26 depicts a gear'train. |
 Figure 27 is an oblique view of the gear
unit. | _
'figure 28 depicts how the gears are attached.
Figure 29 depicts how the gear unit is
mounted on the lateral side surface of the frame.
Figure 30 depicts how a main motor is
mounted. ' |
' | Figure 31 is an exploded view of an
electrical component unit.
Figure 32 is a block diagram of an electrical
component mounting board.
Figure 33 depicts how an AC connector is
affized with a metallic inlet plate.
'Figure 34 depicts an air flow generated by a_-
cooling'fan; ' |
Figure 35 depicts the air flow generated over
the circuit board. _
Figure 36 is an ohliqﬁe view of a holder
cover for retaining coﬁtact pins. '
Figure 37 is a sectjonal view of the contact
pins and holder cover. ' ' R
Figure 38 is an obligue view of an
intermediary connector.

Figure 39 depicts how the electrical
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componént mounting board and the image processing
ciréuit board are cohnéCted with use of the
intermediary connector.

Figure 40 is an obliqué view of an
alternative embodimenf of fhe intermediary connector.

Figure 41 is an exploded view of the cooling
ian'assembly. _

Figure 42 depicts how the cooling fan is

mounted on the frame.

Figure 43 is a sectional view of the cocling'

fan mounted on the frame.

Figure 44 is an obligue front view of an
external case.

Figure 45 is En obliéué rear viéw:of an

external case.

Figure 46 depicts a locking mechanism of the
top 1id.

figure 47-depi¢fs the structure of a side
lid.
| Figure 48 is a sectional view of a structure
for offering double protection to a reflection mirror.

Figure 49 is an oblique view of a light

éonducting member.

Figure 50 is an oblique view of the light
conducting member.

Figure 51 is a schematic of an exemplary

structure in which a conveyance reference, a cartridge“ -
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reference, and a scanning starting reference are all
provided on the same side.

Figure 52 is a block diagram of.a-scanning
sequence of a scanning unit. _

Figure 53 is an obligue view of an
alternative emhodiment of the second guide portion for
guiding the process cartridge.

Figure 54 is an oblique view of an
elternative embodiment of a bearing for a transferring
roller.

Figure 55 is a schematic plan view of an |
alternative embodiment.in which one of the second
guide portions is shortened, and an auxiliary guide is
provided. _
. Figure 56 is.a schematic sectional view of an
alternative embodiment in which the auxiliary guide is
provided.

Figure 57 is a schematic sectional view of an

- alternative embodiment in which the transferring

roller and guide portions can be integrally moved.
Figure 58 is en oblique schematic view of the
alternative embodiment in which the transferring

roller and guide portions can be integrally moved.

Figure 59 is an oblique schematic view of an
alternative embodiment in which the transferring

roller and a discharging needle can be integrally

moved. .
Sheet Has Been Replaced
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Figure 60 depicts an alternative embodiment
comprising a locking mechanism for locking the shutter
mechanism in the open state.

Figure 61 is an oblique view of an image
forming apparatus comprieing an alternative embodiment
of a preSsﬁre generaring structure based on the drum
shutter, and a process cartridge for'such an
apparatus. |

| Figure 62 depicts tha structure of the image
forming apparatus comprising an alternative embodiment
of a pressure generating structure based on the drom
shutter, and the structure_of_the process cartridge
for such an apparatus;

Figure-63 preseors a plan view and a side
view, of the alternative embodiment of the pressure
generating structure based on the drum shutter,
depicting the initial stage of the cartridge
installation into the image forming apparatus.

Figure 64 presents a plan view and a side
view of the alternative embodiment of the pressure
generacing structdre based on the drum shutter,

depicting the stage at which the cartridge mains

assembly has been pulled out of the case.

Figure 65 is a plan riew of a locking lever
mechanism of the alternative embodiment of the

pressure generating'etructure based on the drum

shutter.
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Figure 66 depicts the state of the locking

lever in the alternative embodiment of the pressure
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generating structure.based on the drum shutter.

Figure 67.is a block diagram of the
electrical component moanting boar§ for an alternative
embodiment.

Figure 68 depicts versatility of the
electrical component mounting board which can be used
with either an apparatus in which the recording medium
P is horizontally conveYed or an apparatus in which |
the recording medium P is vertically conveyed.

Figure 69 is:an oblique view of an
alternative embodiment in which a fan cover of the
cooling fan and a filter are integrally'formed..

Figure 70 is an oblique'view of an
alternative embodiment in which the fan cover of the
cooling fan, the filter, and a shield plate are

integraliy formed.

Embodiment 1 |
A process caftridge according to the first
embodiment of the present 1avention, and an 1mage

forming apparatus domprising such a process cartridge

will be described, referring to drawings.

{General Description of Process Cartridge and Image

Forming Apparatus Compriaing Such Process Cartridge}
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First, referring to Figures 1 - 5, an overall
structure of an image forming apparatus will be
described in §enera1 terms.

Figure 1 is a sectional view of a laser
printer, a typicai image forming apparatus, comprising
a process cartridgé. Figure 2 is an obliéue external
view of the laser prin;er. Figure 3 is a sectional
view of the process Cartriége. Figure 4 is an oblique
external view of the process cartridge. Figure 5 is
an exploded view the laser_printer, depicting how the
various compdnents are assemﬁled into fhe frame.

Referring to Figure 1, this image forming
apparatus A is used with a process cartridge B to form
electrophotographically images, wherein a device for
recording the images on a recording medium P has been
downsized to an extraordinary degree.

_ The procéés céttridge B comprises a
photoéensitive drum 2 as an image bearing member on
which a latent imhge is formed as it is exposed to an
optical image which reflects image data, a dharging
means 3 for charging uniformly the surfaée of the

photosensgitive drum 2, a developing means 4 for

(hereinafter, toner), into a visible toner 1mage; and
a cleaning means for removing the residual toner on
the surface of the phofosensitive drum 2 after the

toner image is transferred onto the recording medium

This Sheet Has BBE'I Repl
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P, wherein they ere-integrally assembled into a frame
1, in such a manner that the photosensitive drum 2 is
surrounded by the rest, constituting thereby a
cartfidge. _

On the other hand, the image forming"
apparatus A is provided with an installing means 7 for
installing the process cartridge B into the apparatus
main asseﬁbly 6. In the top portion of the apparatus
main assembly 6, an opticel system 8 is disposed for

projecting onto the photosensitive drum 1 an optical

image bearing the iﬁage data, and at the bottom; a

cassette installation space is provided for
accommodating a cessette 9 in which the recording
medium P is stored. The recording medium P stored in
the cassette 9 is fed out one by one by a conveying
means 10. _
Further, the apparatus main assembly 6 is
provided with a transferring means 11 for transferring
onto the recording medium P the toner image formed on
the photosensitive drum 2, and a fixing means 12 for
fixing the toner image having been transferred onto
the recording medium P;.wherein the transferring means
11 is disposed so as to face the photosensitive drum 2
and the fix1n§ means 12 is disposed on the downstream
side of the transferring means 11, relative to the
direction in.which the recording medium is conveyed.

Referring to Figures 1 - 5, on the internal

This Sheet Has Been Re laced
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surface of the apparatus main.assembly, a gear unit 13
for transmitting the driving force of a main motor 20
is disposed, and above the cassette 9, an electrical
component unit 14 for controlling the main motor 20 or
the like is disposed wherein all of the
aforementioned components are mounted on a frame 15,
being assembled as a unit, and are cove:ed with an’
external case 16. |

The structures of various components within
the process cartridge B will be described in detail,
along with those within the image forming apparatus A
for forming images in cooperation with the process
cartridge B having been installed ih it.

{Process Cartridge} |

To begin with, the structures of the various
components of the procese certridge B will be
described in the order of the photosensitive drum 2,
charging means.3, developing means 4, and cleaning
means 5. - | |
(Photosensitive Drum) _

The photosensitive drum 2 in this embodiment
comprises a cylindrical aluminum drum as a base
member, and an organic. photosensitive layer coated on
the circumferential surface of the base member. This
photosensitive drum 2 is rotatively mounted on the

frame 1 and is rotated in the direction indicated by

an arrow in Figure 1 by. a.driving force transmitted to
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a gear affixed tb one of thé longitudinal ends of the
pﬁotosensitive'drum 2, from the main motor 20 mounted
on thé apparatus main asseﬁbly side.

(Charglng Means)

_ Referrlng to Figure 3, the charging means 3
in this embodiment is basgd on so-called contact
charging method in_whigh a éha:ging roller 3a mounted
rotatively on the frame 1 is placed in contact with
the photosensitive drum 2. The charging roller 3a
compfises a metallic roller shaft 3b, an electrically__
cqnductive elastic layer placed thereon, a high |
resistance elastic'léyer laminated.thereon, and a
protecting film coated thereon. The electrically
conductive layer is of elastic rubber material such as
EPDM, ﬁBR, or the like with dispersed carbqn, and
functions to conduct a bias voltage supplied to the |
roller shaft 3b. The high resiétance_elastic layer is
of uréthane_rubber or the like in which an extremely
small amount of electrically conductive micro-particle
powder is conta;ned, and functions to restrict leakage

current, which flows through pin holes or the like of

the photosénsitive drum 2 being in contéct with the

highly conductive charging roller, so that the bias
voltage is prevénted_from dropping suddenly. The

protective layer is of N-méthylmethoxy Nylon, and

~ functions to prevent the surface of the photosensitive

drum 2 from being deteriorated by. coming into contact
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with the plastic ﬁaterial-of_the electrically
conductive elastic layer or high resiétance elastic
layer. | |

When the imaéé is formed, a superposed
voltage composed of a DC voltage and an AC voltage is
applied to the éharging roller 3a, being placed in

contact with the photosensitive drum 2 and rotated by

the rotation of the photosensitive drum 2, whereby the

surface of the photosensitive drum 2 is uniformly
charged. '
(Developing MEans)

Referr1ng to Figure 3, the developing means 4
is provided with a toner storage 4a for storing toner,
and in the toner storége_4a, a toper feeding'member 4b
is provided, which recipfocates in the direction
indicated by an arrow to feed the toner. The
devéloping means 4 is glso providedfwith a developing
sleeve 4d, which contains a magnet 4c and is disposed
so as to face.the photosensitive drum 2, with a macro-
gap between them. As the developing sleeve is
rotated, a thin toner layer is formed on it.

While the toner layer is formed on the
surface of the developing.sleeve 4d, a sufficienf
amount of frictional charge pbtential for developing
the electrostatic latenf image on fhe photosensitive

drum 2 is obtained through'the friction between the

toner and the developing sleeve 44. Also, the

This Qheet Has Been Replaced
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developing means 4 is brovided with a developing blade

4e for regulating the thickness of the toner layer.

(Cleaning Means)

.Rpférring to Figure 5, the cleaning means 5
comprises a cleaning blade 5&, a receptor sheet Sb,
and a waste toner storage 5c. The cleaning blade 5a
is placed in contact with the surface of the
photosensitive drum 2 and scrapes off the residual
toner on the photosensitive drum 2. The receptor
sheet 5b is disposed bélow the cleaning blade 5,
contacting gently on the surface of the phofusensitive
drum 2 in order to scoop up the scraped-off tonef.
The waste toner storage 5c stores the waste toner
scooped up by the'recegtor sheet Sb.

{Iﬁage Forming Appafatus}

Nekt, the structure of the image forming
apparatué aA ﬁill be descrihed referring to the
cartridge installing means 7, optical system 8,
céséette-9; recording medium conveying means io,
transferring means 11, fixing means 12, gear uﬁif 13,
electrical component unit 14, cooling fan 19, frame
15, and external case 16, in this order.

(Cartridgé Instaliing-Means)

<Structure of Process éartridgé'lnstallation Guide>

In this embodiment, the frame 15 of the image
forming apparatus A is prdvided with a gquide portion

- fox facilitating the installation of the process
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ﬁartridge B. Referring to Figures 5 and 6, this guide
portion coﬁprises a pair of first guide poftions 7a
and a pair of second guide portions 7b, which are
symmetrically disposed on respective internal surfaces
of‘the side walls. The first guide portion 7a
declines toward the rear portion of the apparatus
(leftward in Figure 6) and a groove portion 7al having
an arc-shape section is provided at the bottom end of
it. The second guide portion 7b is disposed inward of
the first guide portion 7a in the lateral direction of
the aﬁparatus, and declines at a steeper angle than
the first guide portions 7a, being different from the
first guide 7a in height and location. |

On the other hand, the process cartridge B is
provided with a pair of cylindrical projections 7c¢l
and 7c2, which have substantially the same radius as
that of the groove pbrtion 7al proyided in the frame
15 and project_from the respective external.side
surfaces in the longitudinal direction. At each of
the respective ends of these projections 7cl and.7c2,
a first engagement portion 7d is attached, ascending
rearward, relative to the cartridge installation
direction (right in Figure 6), and at the bottom-
forward portion relative to the cartridge installation
direction, a second engagement portioﬁ 7b is provided.

Referring to-Figu:eé 7 and 8, when the

process.cartridge B is installed in the image forming
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apparatus A, first; a top lid 16b provided on the
éxternal case 16 is opened, and then, the cylindrical
projections 7cl and 7c2 are placed on the
corresponding first guide portion 7a and the second
engagement portion 7e is placed on the second guide
portion 7b. At this time, the cylindrical projections
7cl and 7c2 and the seéohd engagement portion 7e are
guided by the guide portions 7a'and 7b, and the first
engagement portion 74 is guided by the first guide 7a.

During this installation, when an attempt is
made to push the process cartridge B diagonally
forward in the downward@ direction (to pivot it about
the cylindrical projection 7cl and 7c2 in the

counterclockwise direction as shown in Figure 8),

relative to the installation direction, the process

cartridge B will not gé dpwn since the second

‘engagement portion 7e and secdnd guide portion 7b are

in contgct with each other. On the other hand, when
anather-attempt is made, durihg the installation, to
press the process cartridge B in the back and downward
direction (to pivot it about the cylindrical
projections 7cl and 7cé_in the clockwise direction as
shown in Figure 9), relative to the installation.
direction, the first engaéement portion 74 comes in
contact with the first‘guide portion 7a, pieventing

thereby the process cartridge B from going down

. further. Therefore, the process cartridge B is
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smoothly inserted, being guided by the guide portions
7a and 7b, and as the cylindrical projections 7cl and
7c2 engage with the éroove portions 7al, the procéss
cartridge B is properly installed as shown in Figure
i.. |

In the case of a structure which vertically
lowers the process éartridge B into the image forming
apparatus A, the process cartridge B collides with the
reflection mirror or the like mounted on the apparatus
main assembly. Therefore, in a prior type apparatus,
the forward end of the process éartridge B is lowered
first, with the cylindrical projections 7cl and 7c2 of
the process cértridge B being guided by the guide
portion 7a as shown in Figure 10, in a manner so as to
avoid the reflection mirror or the like, and then, its
rear end portion is lowered.

In such a case, when the forward end of the
process cartridge B is lowered too far, the process
cartridge B is liable to collide with the transferring
roller 11, discharging needle, or the like as shown in
Figure 11, and damage it. Also, foreign matter
adhering to the process cartridge B is liable to be
fransferred onto the transferring roller 11 when the
collide occurs, and then, this transferred foreign
matter is liable-to travel to the photosensitive drum

2 and deteriorate image quality.

However, in this-embodiment, when the process

[l
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cartridge B is inserted, with the cylindrical
projections,?cl.and 7c2 being_guided along the first
guide portion 7a, the first engagement portion 7d, and
second engagement portion 7e, being provided at the
fore and aft portions of the process cartridge B, are
guided by the firét guide 7a and second guide 7b of
the frame 15; therefore, the process cartridge B does
not contact the transferring roller 11 or the like.

In other words, the process cartridge B in this

'embodiment is not liable to damage them.

<Pressure Generated by Drum Shutter>
The process cértridge B is provided with a
drum shutter for protegting the photosensitive drum 2.

This drum shutte: automatically opens as the process

cartridge B is installed in the image forming
apparatus A, ahd automatically closes as the process
cartridge B is taken out. In this embodiment, an
elastic member which exerts a closing pressure on the
shutter drum is also used to make it easier to take
out the process cartridge B.

More specifically, referring to Figure 7 a
drum shutter 17a is attached to the frame 1 so as to
cover the photosensitive drum 2. To each end of this
drum shutter 17a, an arm 17b is attached, which is
allowed to rotate about an axis 17c provided on the
frame 1. The axis 17c¢ is provided with a torsional

coil spting 17d (Figure 4), one end of which engages
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with the arm 17b and the other end of which engages

with the frame 1. The drum shutter 17a is under

~ constant pressure exerted in the closing direction by

this spring l7d.

The arm 17b is proﬁided with an engagement
projection 17e.(Figure'4), end this prdjectioh 17e
engages with the upper edge of the frame 15 when the
process cartridge B is installed.

Therefore, while the process cartridge B is
inserted alodg the guide portions provided on the
frame 15, as shown in Figures 8 and 9 and described
hereinbefore, the engagement projection 17e engages
with the upper edge of the frame 15, and as the
process cartridge é is further idserted. the arm 17b
is rotated in the couhterclockwise direction, against
the elastic force of the spring'l7d, whereby the drum
shutter 7a is automatically opened.
<Pressure Generated during Process Cartridge
Installation> - |

When the process cartridge B is inserted
along the guide portions 7a and 7b, and then, the top
1id 16b is closed, the process cartridge B must be
reliably stabilized. Therefore,'ih this embodiment,
lt is designed so that.when the top lid 16b is closed,
the process cartridge B is subjected to the pressure

from the frame 15.

Referring to Figure 12, a pressing member 18a
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having a shock absérbing spring 18al is attached to
the top cover 16b, on the internal surface of the top
wall po:tion of the top 1id 16b, and a plate spring
18b, which is another pressing member, is attached to

the frame 15, adjacent to the rotational center of the

top 1id 16b. When the top lid 16b is open, the plate

spring 18b is not in contact with the process
cartridge B, as shown in Figure 12.

w1th such a structure in place, when the top
1id 16b is opened, the process cartridge B is inserted
along the guide portions 17a and 17b, then the top 1lid
16b is closed, the pressing'member 18a provided on the
internal surface of the ceiling portion of the top lid
16b presses down on the top surface of the process
cartridge B, and at the same time, a leg portion 16bl
of the top 1id 16b also presses down on the plate
spiing le,-théh in turn presses down on the top
surface of the process cartridge B.

Tﬁerefore. thé cylindrical projections 7cl
and 7c2 are pressed down in the groove portion 7al,
whereby the position of the process cartridge B is
fixed, and at the same time, projections lal and 1;2'
projecting downward from the bottom surfécg of the
frame 1 come in,contact with abutment portions 7bl and
7b2 provided at respective pfedetermined locations on
the second guide portioﬁs 7b, being positionally

fizxed, whereby. the rotation of the prdcess_cartridge B
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is regulated. _
Referring to ‘Figure 6, two projectioms lal
and la2 are érovided at the bottom of the frame 1, and

two'ahutment portions 7bl and 7b2 are provided on the

guide portions 7b, at locations which correspond to

the locations of the projections lal and la2 on the
frame 1, wherein two abutment poitions 7bl and 7b2 are
equal in height, whereas the projections,lal_and 1a2

are different, that is, the projection 1a1 is taller

thén the projection la2. Therefore, when thé_
cartridge is in the normal state of installation, only
one projection lal is in contact with the abutment
portion -7bl, fixing thereby the position bf the
cartridge, and other projection la2 remains slightly
1ifted from the abutment portion 7b2. When the
process cartridge B is deformed by an external force
such as vibration, or in a like situation, this
fioating projection la2 comes in contact with the
abutment portion 7b2 and funétions'aé a stopper.
Since the'plaﬁe spring 18b is tb be directly
ﬁounteﬁ on the frame 15, it can be mounted so as to

press the process cartridge B on a more precise spot,

and also, since this plate spring is to be pressed by

the leg portions 16bl cflthe top 1lid 16b, a relatively
small space is needed for pressing:; therefofe, the
apparatﬁs can be downsized. Further, referring to

Figure 13, since a distance from a fulcrum Pl of the
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plate spring 18b to a pressure épplicatioh point P3 at
which the plate spring 18b is bressed is longer than a
distance from a fulcrum Pl of the plate spring 18b to
a point of action P2 at which the process cartridge.is
pressed, thé process cartridge B can be pressed down
with a small pressuie. Therefore, the ioad exerted on
the top 1id 16b.is redﬁced, preventing thereby the
deformation of the top 1id 16b which occurs when it is
closed. | |

Referring to Figures 12 and 13, the plate
spring 18 is elastically deformed as the top 1lid 16b

is opened or closed. Thergfore, this plate spring 18b

can be rendered to functioh as an actuator of a

switch, in which the piate spring 18b presses the
switch when the top 1id 16b is closed and releases it
when the top 1id 16b is opened. With this

arrangement, the plate spring 18b doubles as a
detection switch for detecting whether the top 1id 16b

is open or closed, reducing theréby the cbmponent
count. As a result, a mahufaéﬁuring cost can be
saved.
<Forge Exerﬁed oh Installed Process Cartridge>

When the top 1id 16b is closed after the
installation of the process cartridge B, an upward
force is also exerted on the cértridge B in addition
to the downward pressuré.imparted bf_the éressuré

generating member 18a or the like.'as described
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hereinbefore. Therefore, in order to stabilize the
installed proceés cartfidge B, the downward pressure
exerted on the process cartridge B must be_larger than .
fhe ﬁpwafd pressure.

The upward force exefted'on the process
carfridge B'is generated by the electrical contact
pins, transferring roller 11, ahd &rum shutter 17a.
Referring to Figure 13, on the bottom surface of the
cartridge B, éleét:ical contacts are exposed. These
contacts make contact with contact pins provided on an
electrical component unit 14; M@re specifically, the
electrical component unit 14 is_brovided with a
development bias contact pin 14dl for applying the
development bias fo the developigg-sleeve. a ground
contact pin 1442 for grounding the photosensitive drum
2, and a charge bias contact pin 14d3 for applying the
charge bias to the charging roller. Each of these

cover l4e in such a manner that it can project without
comiﬁg out all the way, wherein the wiring pattern of
the electrical component unit 14 tb which the holder
covaer l4e is attached is electrically connected to _
each of the contact pins 14dl, 1442, and 1443 with an
elecfrically-condnctive cohpression spring ld4g.

During the installation of the process
cartridge B, the electrical contact pins 14dl, 14d2,

and 14d3 are pushed in,_and the transferring roller 11

. This Sheet Has Been Replaced
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eomes_to press on the photosensitive drum 9.
Therefore, the process cartridge B_is pressured upward
by the forces Fcl, Fc2, and Fc3 from the contact
springs_14g.of respective eontact pins as shown in
Figures 13 and 14, as well as by the force Ft from the

transferring roller 11 (Figure 1). Further, the

'opened drum shutter l7a remains nressured constantly

in the closing direction by the torsional coil spring
17d. This force Fd is exerted on the process
certridge B in the same'direction es that in which the
process eartridge B is pulled when it is taken out,

. whereby the process cartridge B is pressured upward by

the vertical components Fdl and Fd2 of the force Fd.

| On the other hand, the process cartridge B is
pressured downward by the forces Fsl and Fs2 from the
pressure generating menber 18a, and the force Fs from
the plate spring 18b, ES described previously. In
addition, it is also pressured downward by the self
weights Fkl, Fk2, and Fk3, and the rotation of the
gear for transmitting the driving force to the
photosensitive drum 2.

More specifically, referring to Figure 13,
when the process cartridge B is installed the drum
gear 2a attached to one of the longitudinal ends of
the photosensitive drum 2 engages with a driving gear
13c2 provided in the apgaratus main assembly 6, for

transmitting the driving force of a main motor 20. At

ThlS Sheet Has Bee'l Rep laced
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this time, the direction of the operating.pressure
‘angle between the both gears 2a and 13c2 is set |
downward by an angle 6 = 1° - G‘I(approximately 4° in
this embodiment), relative to the horizontal line.
Therefore, during the image forming operation, a
component FGl of the operating pressure FG between the
driving gear 13c2 and drum gear 2a works tb pressure
the process cartridge B downward. By directing ihe'
operating_pressure FG of the gears downwarﬁ, ralative
to the horizontal line, the'process cartridge B is
prevented from being pushed up. _ _
Further, having the bperating pressure angle
heing directed downward relative to the horizontal
line, eﬁen when the opefator closes the top 1lid 16b
without inserting the process cartridge B all the way
{but enﬁugh to allow the top 1id 16b to be closed),
the process cartridge B is pulled in by the rotat;onal

force of the driving gear 13c2 as the main motor 20

rotates after the closing.of the top 1id 16b is
detected, and the cylindrical projections 17¢l and
17¢2 engage into the groove portions 7al, whereby the
process cartridge B is properly installed. .
When the process cartridge B is inserted so
improperly that the drum gear 2a and driving gear 13c2

fail to engage, the process cartridge B sticks out

upward £rom the apparatus main assembly 6 and prevents

the top lid 16b from being closed. Therefore, the

This Sheet Has Been Replaced
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operator will notice'thét the process cartridge B has
been improperly inseited.

Further, even when fhe procesé cartridge B is
subjected to a force directed in the diagonally left-
downward direction in Figure 13.during the image
forming operation, the cylindrical projectibns 7cl and

7c2 are abutted in the grooves 7al because of the

‘aforementioned operating pressure angle; therefore,

the process cartridge B remains stable. However, when
the operating pressure angle is set diagonally left-
downward in relation to the horizontal line as
described in tha foregoing, the positional arrangement
becomes such that the drum gear 2a has to ride over
the driving gear 13c2. _Therefore, when the downward
operating pressure angle is increased, the drum gear
2a is liable to collide ﬁith the driving gear 13c2
during the install#tion of the process cartridge B.

In addition, tﬁe'process cartridge B must be 1ift
higher before it can be-pulled, durihg the removal;
otherwise, both of the gears 2a and 13c2 are iiable to
collide with each other, hampering thereby their

disengagement. Therefore, the aforementioned

- diagonally left-downward operating ptessﬁre angle 0 is

preferred to be in a raﬁge of approximateiy 1° - 6°.
As for thg relationship between the upward

and downward forces exerted on the process cartridge B

as described in the foregoing, it has to satisfy the

e
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following conditions in order for the process
cartridge B to be prcpérly instalied and for each of
the contact pinis to come and remain reliably in
contact with the counterparts of the process cartridge
B.

(1) Aan ovetall'préssure exerted on the process
cartridge B manifests ‘as a downward'pressure.

(2) The left side.projection lai'is not allowed
to be pivoted about an axis connecting'hoth
cylindrical projections 7cl and 7c2 and lifted up.

.(3) Both cylindrical projections 7c¢l and 7c2 are
not allowed to be pivoted about an axis connecting
both projections lal and la2, and to be thereby lifted

up.

(4) The 1eft.cylindrica1 projection 7ci and left
projection 7¢l are not. allowed to be pivoted about an
axis connecting the right cylindrical projection 7¢c2
and right'projection la2, and to be thereby lifted up.

' (5) The right cylindrical-projcction 7c2 and

uright'projection la2 are not allowed to be pivoted

about an axis connecting the left cylindrical
projection 7cl and left projection 7cl, and to be
thereby lifted up. |

{(6) The left cylincrical projéction 7cl is not
allowed to be pivoted gﬁout an axis connecting the
right cylindrical projection 7c2 and left projection
lal and lifted up.

This Sheet Has Been Repl
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(7) The right.cylindrical projection 7¢2 is not
allowed to be pivofed'about an axis connecting the
left cylindrical projection 7cl and right projection
la2, and to be thereby-lifted up.

. However, in the case of this embodiment,
since the right proﬁection la2 is slightly lifted
above the abutment portion 7b2 anyway, Condition (7)
may be eliminatad;.therefore, it is only necessary to
satisfy Conditions (1) - (6).

More specifically, in order to meet Condition
(1), for example, only the following relation has to
be satisfied: | |

'Fsl + Fs2 + Fs3 + FGL + Fk1 + Fk2 + Fk3

> Fcl + Fc2+ Fc3 + Ft + Fdl + Fd2
?urther, referring to Figure 15, in order to
meet Condition (3), it.suffices if a rotational moment
aﬁout a paint p 6f the projection lal on the driven
side satisfiés the following mathematical expression,
wherein M(T) in the expression is a reaction force
generated by the cartridge torque, that is, a
clockﬁise moment of the process cartridge B about the
pdint P inlthe drawing. '
M(Fsl + Fs2) + M(Fs3) + M(FG1) + M(k1 + FK2) >
M(Fcl) + M(Fc2) + M(Fc3) + M(Ft) + M(Fdl + Fd2) +
M(T)
whé;e M( ) is a moment.

Similarly, expressions which satisfy
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Conditions (1) - (6) are.obtained. and the pressures
Fsl, Fs2, and Fs3 are determined so as to satisfy all
the conditions. As a result, the process cartridge B
remains stabilized within the frame 15 during the
image forming operation. |

On the contrary, in the case of the prior
structure in which the process cartridge B is
installed in the top lid 16b assembly, when the
operating pressure anéle is set diagonally downward
relative to the horizontal line, the drum gear 2a and
driving gear 13c2 remain engaged when the top 1id 16b
is opened. As a result, the process_cartridgé B
cannot be smoofhly'pulled out. Therefore, the driving
gear 13c2 must be provided with a one-way clutch or
the like. .quever, in the case of this embodiment,
when the top lid,16b is opened, the force pressuiing
‘upward the cartridge B automatically works to
disengage the drum gear 2a and driving gear 13c2,
which eliminates the need for the provision of the
one-way clutch, allowing thereby the component count
td be reduced. _

-Also. when thé process cartridge E is liftedq,
and the cylindrical projections 7cl and 7c¢2 are
disengaged from the groove portion 7al, as described
previoﬁsly, the'proceés cartridge B is pushed in the
same direction as that in which the process cartridge

B is pulled out, by the preséure from the spring 17&
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exettlng the pressure for closing the drum shutter
17a. Therefore, 1t_becomes easier to rempve the
process eartridge B.

(Optical System)

<Scanner Unit> _

The optical system 8 projects the light beam
carrying the imaging information read in from the
external apparatus or the like, onto the
photosensitive druh 2. As shown in Figure 1, it
comprises a scanner unit 8e and a mirror 8f, which are
disposed in the frame 15, wherein the scanner unit 8e
comprises a laser diode 8a for emitting a laser beam,
a polygon mirror 8b molded of metailic or resin
material, a scanner motor 8c, and an image forming
lens 8d molded of glass or resin.

| When an imaging signal is sent in by an
external equipment such as a computer or. word
processor, the laser diode 8a emits light in response
to the imaging signal, and the emitted light is
projected as the imagiﬁg beam to the polygon mirror
8b, which is being rotated at.a high speed by the

. scanner motor 8c. The imeging beam reflected by the

polygon mirror 8b is projected through the image
forming lens 8d and is reflected by the mirror 8f.ento
the-photosensitiﬁe drum 2, exposing selectively the
surface of the photosenSitive_drum 2. As a result, a

latent image according to the imaging information is

This Sheet Has Been Replaced
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formed on the photosensitive_drum 2. The reflection
mirror 8f is mounted on the frame 15, with scraws or
the like, at a predetermined angle.

The scanner unit 8e and reflection mirror 8f

are disposed to be substantially in the middle of the

apparatus main assembly 6. This is because of the
following reason. '

That is, thg apparatus main aésembly 6 of the
'image forming apparatus is generally provided with
legs, one at each of four bottom corners (unshown),
ahd when the apparatus.is in use, only these four legs
contact thé surface where the apparatus is placed.
When this surface is not flat, a torsional force is
generated. This torsional force is exerted on the
apparatus main assembly 6, which is liable to twist
the optical system. When the optical system is
twisted, it cannot pregisely project the optical image
no mattér how slightly it is twisted; therefore, the
image-is distorted.

When the torsional force generated due to the
unevenness of the su:féce on which the.apparatus is
placed is exerted on the apparatus main assembly
through the legs located on four corners, the closer
to the center of the apparatus main assembly it is,
the less the effects of the torsional force is. For
this reason, the image distortion’can be suppressed to

a minimum by disposing the scanner unit 8e and

-
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reflection mirror 8f substantially in the middle of

‘the apparatus main assembly, which is least affected

by the torsional force.
Further, the refleetion mirror 8f is disposed
approximately above and adjacent to the photosensitive

drum 2, and vibrates Substantially'in synchronism with

. it., Therefore, the amount by which the writing

position of the laser beam is shifted by the vibration
can be reduced. Further, the reflection mirror 8f is
mounted with use of a holding member, adjacent to a
wall 15k of the main frame and adjacent to the scanner
unit 8e, which affords a very vibration resistant
structure.

The scanner unit 8e is surrounded by the
fixing means 12, cover guide 10e, process cartridge B,
refiection mirror 8f and mirror holding portion 15g
(Figure 15), external case 16, and frame 15.
Therefore, the structure surrounding the scanner unit
83 is provided with high rigidity and strength to
protect the scanner'unitla'égainst the deformation or
vibration caused by the external force.

Referring to Figure 1, the scanner unit 8e is
inclined diagonally upward so that the light coming
out of the resin molded image forming lens 8d is
directed diagonally upward. Also, the scanner unit 8e
is inclined in the same direction as the discharge

tray 10j which is provided on the top surface of the
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apparatus main assembly 6, being inclined diagonally

" upward, so that the scanner unit 8e becomes

substantially parallel to the inclined surfa;e of the
discharge tray 10j. With this arranggment, even when
the height of the apparatus main assembly 6 is reduced
as much as possible, thé inclination angle of the
discharge tfay 10j cén be_incieased so that a
sufficient number of recording medium P can be
accumulated in the discharge tray 10j.

| Here, the inclination of the discharge fray
10j relative to the horizontal line is approximately
15° - 45°, preferably approximately 20° - 40°, in
consideration of the discharge performance. In this
embodiment, it is set at approximately 20°. As for
the mounting angle of the scﬁnnér unit 8e relative to
the horizontal line, ii is approximately 9° - 12.5°.
<Opening and Closing Operation of Laser Shutter>

The scanner unit 8e, which is the projecting

means of the laser beam, is provided with a laser
shnite: 8g constituting a Shutter'means which takes a
closed position as shown in Figﬁre 16(a), at which it
blocks the laser beam passage to prevent the laser
beam from being unintentionally leaked, and a opened
position as shown in Figure 16(b), to which it
retracts from the closed position to unblock the laser
beam passage when the scanner is in use.

Next, the opening and closing operation of
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this laser shutter 8g will be described. .Referring to
Figures 16 and 17, the scanner unit 8e is provided
with a unit opening 8el which constitutes a passage
for'the laser beam, and this unit opening 8el is
provided with the laser shutter Bg which is rotatable
ahout axes 8gl and 8g2. As this shutter‘8g is
rotated, the opening 8el is exposed or covered. One
of the axis 8gl is provided with a torsional coil
spring 8h which constantly pressures the shutter 8g in
the closing direction. _

Adjacent to the laser shutter Bg, a shutter
lever 8i is dispoSed.. This shutter lever 8i is
rotatable about en axis 8il. Further, a projection ib
whieh serves as an actuator is provided at.the forward
edge of the process cartridge B. As the cartridge B
is installed, the prejection 1b is inserted throngh |
the inserting portion 8g3 of the leser shutter 8g and

presses the lever 81, whereby the lever 8i is rotated

in the clockwise direction, pushing up the laser

snutter 8g to open, as shown 1n'Figure 16(b). As the
process cartridge B is pulled out of the apparatus
main assembly, the pressure from the projection 1b is
eliminated; allowing.thereby the laser shutter 8g to
be automatically closed by the pressure from the
torsional coil spring 8h. In other words, the laser.
shutter 8g is automatically opened or-closed.as the

process cartridge B is ‘installed or taken out.
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Referring to Figure 17, a pair of protective

guide members 8j are provided adjacent to the

inserting portion 8g3 through which the projection 1b

is inserted. The distance between these two
prp?ective guide memhérs 83 is set to be approkimately
5 ﬁm, and their lengths are set to be approximately 6
mm, preventing thereby § finger or the.like from being
inserted through the gap between two members 8j while
allowing the cartridge projection 1b to be inserted.

Further, the,gap between two protective guide
members 8j tapers out toward the free end side from
which the cartridge projsction 1b is inserted. _
Therefore, when the process cartridge B is inserted,
being guided by the guide pértions 7a and 7b, these
two protective guide members Bj_can also function as
guides fdr facilitating the insertion of the
projection 1b into the inserting portion 8g3. 1In
other words, even when the process cartridge B is
inserted at a slightly_wrong angle, the projection lh
is guided by the taper;d portions of the protective
guide members 8j to be properly inserted into the
inserting portion 8g3.

Also in this embodiment, the top surface of
the laser shutter 8g is curved as shbwn in Figure 16
so that the laser shutter 8g cannot be easily opened
with a finger or the like object. When the shﬁpe of

this shutter 8g is rectangular, for example, the

.
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shutter 8g can be easily opened by placing a finger or
the like object on corner portions, but when the

shutter contour is a curvature, the finger placed on

.the shutter to pry open it slips, preventing thereby

it from being easily opened. In this matter, it is
even more effective if the curved surface of the
shutter 8g is made smoother and more slippery.
(Feeder Cassette)

Next,'the structure of the-feeder cassette 9
will be describe. Referring to Figure 1, within the
apparatus maiﬁ assembly 6, an installatian_spaca 6a |
for the feeder cassette 9 is provided at the bottom,
where the feeder cassette 9 storing the recording
medium P is installed. The feeder cassette §
comprises, as shown in Figure 1, a cassette main
éssembly 9a having a guide portion 9al which serves as.
a'guide when the recording medium is fed, and a
cassefte auxiliary assémbly.Qb which is an assembly
indépendent from the cassette main assembly 9a,
uheréinlthe-cassette auiiliary assembly 9b has a
conveying guide portion 9bl, a cassette auxiliary
assembly surface 9b2, and a hand feéding guide portion
which serves as a table used for inserting the
recording medium P dhring a hand feeding operation.
Referring to Figure 18, the cassette main assembly 9a

and cassette auxiliary assembly 9b are joined with

rivets 9c. _—
. eet Has Been Replaced
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. Incidentally, when the feeder caséette 9 is
in the apparatus main assembly 6, the only portion
éxposed outward from fhe apparatus main assembly 6 is
a cassette auxiliary assembly 9b. Therefore, the

.exterior design of the feeder cassette 9 can be
matched to that of the apparatus méin assembly 6 just
by replacing this cassette auxiliary assembly 9b.

Referring to Figures 18 and 19, a middle
plate 94 on which two or more recording mediums P are
loaded, a spring 9c¢ for providing the middle plate 9c
with upward pressure, and a separating claw 9f for
separating one by one the recording medium P by
regulating the forward corner of a stack of the
recording mediums P ;oaded on the.middle plate 94, on
the aligning feference side, ére provided_within the
cassette main assemblj_sa: .

- The separating élaw 9f is provided with an
axis hole 9f1 for a separating.ciaw axis (unshown)
provided on the cassette main assembly 9a, wherein the
sébarating_claw 9f_1s attached to the cassette main
assqu}g 9a by means of engaging the axis hole 9f1
ﬁith.the separating'claw axis, and pivots about the
mounting axis, following one by one the movement of
the uppermost sheet of the stacked recording médiﬁms

P, at the forward corner on the alignmenf reference

side. This separating claw 9f is provided with a

separating portion 9£2 for separating one by one the
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recording mediums P stacked on the middle plate 9d.
In addition, the separating claw 9f is provided, on
the opposite side across the axis hole 9f1, with a
pressuring portion 9£3 for pressuring upward the
separating portion 9f2. By holding down this pressing
portion 9£3 while placing a stack of the recording
mediums P in the feeder cassette 9, the separéting
portion 9£2 is lifted to allow the recording mediums P
to be easily inserted.

Adjacent to tﬁe separating claw 9f provided

within the cassette main assembly Qa. a metallic

‘aligning plate 9g is attached. When the recording

medium P is fed out of the cassette 9 by a pickup
roller 10a, it is guided along the aligning plate 9g,
on the lateral side.  _

Referring to Figure 19, a movable regulating
member 9h is disposed within the cassette main

assembly, adjacent to the corner diagonally opposite

to where the separating ¢law 9f is disposed. This

‘movable regulating member 9h regulates the recording

medium P, at the rearward end as well as on the
lateral side opposite to the one regulated by the
éligning plate 9g, and also, is capable of
accommodating the recording medium P in severai
different sizes. This'regdlating member 9h has
lateral side pressing portions 9hl and 9h2 for

-pressing the lateral side in order to regulate the
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recording medium ?, a rearward end pressing portion
9h5 for regulating the recording medium P by pressing
the rearward end, a grasping portion 9h3 to be grasped
by an operator when the size of the recording medium P
fd be loaded is changed; and a hooking portion 9h4 to
be used for engaging the regulating portion 9h with
the cassette main assembly 9a. _

The pressing portions 9hl and 9h2 functiﬁn to
press the recording medium P against the aligning
plate 9g, and the pressing portion 9hS serves to hold
the rearward end of the recording mediﬁm P, so that
the recording medium P can be steadily fed out of the
feeder cassette 9. The regulating member 9h is

_ movable along the engagement slot 9i provided on the

cassette main assembly 9a and can be set at two or
more locations on the cassette main assembly 9a, which
allows an_opergtdr to use a single feeder cassette 9
for several types of recording mediums different in
size. This'regulating member 9h can be adjusted so
that the rearward end pressing portion ShS protrudes
beyopd the cassette main assembly 9a, allowing thereby
the feeding of a recording mgdium P longer than the
cassette main assembly 9a.

Further, the pressing portion 9hl is provided
with a recording medium size pointer 9j, adjacent to

the forward end, and the cassette main assemblf %a is

-provided with a recording medium size index (B5, EXE,
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LTR, A4) 9k. Theiefore, the operator can easily set
the regulating member 9 at a proper location
corfesponding to the size of the recording medium P to
be fed, just by,aiigning the size pointer 9j with a
desired index mark on the recording medium size index.
9k.

(Recording Medium Conveying'Means)

Next, the recording medium conveying means 10

~will be described, reférring to Figure 1. The

recording medium conveying means 10 conveys the
recording medium P stored in fhe feeder cassette 9 to
an image forming station,jand*then, to the discharge

tray 10 after the recording medium comes out of the

;fixing means 12. More specifically, as the conveyance

of the recording medium P begins after the
installation of the feeder cassette 9, the p1ckup
roller 10a is rotated to separate and feed out, one by
one from the top._the recording medium P from the
feeder cassette 9. The fed-out recording medium P is
conveyed rearward fhrough the first reversing sheet_
path comprising conveying roller 10b, guide 10c,
auxiliary rollers 10b, 1042, and 1043, and the like,
whereby the recording ﬁedium P is reversed. Then, the
recording medium P is conveyed to a pressure nip
formed between the photosensitive drum 2 and the
transferring roller 11, where the.toner image having

been formed on the drum 2 surface is transferred onto
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the recording medium P. The recording medium P having
received theitoner-image is delivered, being guided by
the cover guide 10e provided_on the electrical
component mounting board 14,_to the fixing means 12,
where the toner image is fixed. Aftqr being passed
through the fixing meaﬁs 12, the recording medium P is
conveyed to the second revefsal path; through the
relay roller 10f. While'being passed through this
second reversing sheet path 10g, thé recording medium
P is reversed again, and then, is discharged by the
discharge roiler pair 10h and 10i onto the discharge
tray 10j.provided above both the scanner unit 8e and
the installed process cassette B.

Next, referring to.Figures 20 - 24,
description is given as to a conveying unit for
delivering the recordiné_medidm P from the cassette 9
to the image forming statioh. The afoiementiqned

auxiliary rollers 1041, lbdz, and 1043 are slightly

- slanted by angles of a}, a2, and a3, respectively,

relative to the axis of the conveying roller 10b. The
presence of these angles generates a lateral pressure

to shift laterally the recording medium P toward the

- conveying guide aligning surface 31 formed integrally

on the frame 15.

As is evident from Figure 20, thé canveying
roller 10b does not have a length to cover the entire

width of the recording material P, but instead, it

ThlS Sheet Has Been Rep laced
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covers only a small width of the tecofding ﬁedium P,
edjecent to the aligning eu:face'Bl.

As for the definitions of engles al, a2; and
a3,_they are the axiai angles of the auxiliary rellers
1041, 1042, and-10d3 relative to a circumferential
surface ef an phantom eylinder, which.shares the same-
axis as the conveying.roller 10; and the-
circumferential surface of which contains the centers
of the auxiliary rollers. In this embodiment, these

angles are set approximately as follows: al = 0.5°; a2

= 4.0°; and a3 = 4.0°. The overall pressure exerted

on the conveying roller 10b by the auziiiary rollers
1041, 1042 and 1043 are set to be approximately 400 g,
wherein the pressure exerted by the auxiliary rollers

1041, 10d2, and 1043 for shifting laterally the

' recording material P is approximately 150 g, and the

maximum pressure of the compression spring'is set to
be approximately 70 gf.

The apparatus main assembly is provided with
the main motor 20, which is linked to a conveying gear
10bl and a pickup gear 10&1. through a gear train. In
particular, a gear which engages with fhe pickup gear
10al is disposed so as for its meshing portion to
correspond to the toothless portion of the pickup gear
10al. An unshown feeding roller solenoid is hooked up
with a stopper portion 10a2 of the pickup roller 10a,

- y ) . -
preventing thereby the rotation.
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Referring to Figure 21, reference numeral 32
designate a clutch comprising a known built-in
plaretary gear train. - A sun gear is rotated or
stopred by a latch olaw 32a which is rotated by a
solenoid 32b about an axis 32c in the direction
indicated by an arrow m, whereby the transmission of
the driving force to the conveying roller 10 mounted
on the axis of the clurch 32 is controlled. Referring
ro Figore 22, a reference.numeral 32d designates a
solenoid terminal to ﬁhich a lead wire from the
solenoid 32b is crimped. h

The pickup roller 10a for separating and

- feeding out, one by one, the recording medium P

stacked in the cassette 9, is linked to the pickup
gear 10al through a roller axie 10a3.

A reference numeral 10m designates a
conveying roller lever, which_is rotatable about the
axis of clutoh 32. Together with a conveying'roller
lever spring 10m1,wthe conveying roller lever 10m
pressures a cam portion provided on the pickup roller
10a, in the rotationel.direction indicated by an arrow
n in Figure 20. '

' Referring to Figure 22, a'reference numeral
So designates a reoording medium sensor, which detects
the absence of the recording medium by pivoting in the
directron indicated by an arrow o ‘in Figure 23 when

the recording medium P is not present on the middle
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plate 94 of the cassette 9.

These components described in the preceding
paragraphs are mounted on a feeder frame 10n. In
addition, a sensor arm is'rotatiVely mounted on a boss
poition of the feeder frame 10n, constituting all
together the feeder unit.

" 'In this embodiment, the passage for conveying

the recording medium P comprises the first and second

. sheet reversing paths,,forming thereby a so-called S-

shape. Therefore, not only can the space occupied by
the apparatus be further reduced, but also, after the
image is recorded, the recording medium P is stacked

in the normal paginal order, with the image facihg

.downward.

Referring to figure'l, sensors S1, S2, and 83
are provided along the recording medium P conveying

passage, for detecting'the presence, absence, or the

‘1ike, of the recording medium P.

‘The sensor Sl is a registration sensor, which
détects the leading end of the recording medium P

being delivered to the transferring roller 11 from the

cassette 9, providing thereby the laser scanner 8 with

a timing for laser beam writing, and also, when the
image forming apparatus is started, it detects whether
or not the recording medium P had been left within the
apparatus,maih assembly.

- Referring to Figure 24, the registration
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sensor Sl is rotatable about an axis Sol, and is
provided with edge portions Slila, S1b, and Slc for
generating three signals. The edge portion Sla
generates a signal fo iﬁdicate whether or not a
manually fed recording medium is present. The edge
portion S1b generates a signal to indicate the
presence of a recording medium P having been picked up
énd being on stand-by. ' The edge porfion Slc generates
a signal for providing the'writing.timing for the
laser. More specifically, each signal is generated as
a photointerruptor FC disposed on-the electrical
component mounting board detects each of the edge |
portions Sla, Slb, and Slc.

' The sensor 52 is a discharge sonsor, which
not only detects the leading and trailing ends of the
recording medium P after the recording medium P has
passed the fixing means 12, but also, when the image

forming apparatus is stafted, it detects whether or

 not the recording medium P had been left behind in the

apparatus main assembly.

The sensor S3 is a sensor.provided along the
sheet path from the toner image transferring point to
the fixing means 12, for detecting whether or not the
recording mediqm P had'been left oohind,'and at the |

same time, it serves as a sensor for detecting whether

or not a rear 1lid 16f is open.

With the provision of these sensors, wheﬁ the

This Sheet Has Been Replaced
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apparatus is'jamméd, a main control detects the

occurrence of the jam, based on the relation between
the recording'medium feeding timing and the signais
from the sensors S1 and S2, bringing thereby the
apparatus to an.emergéncy stop and displaying a jam
symb013

More specifically, whether or not the
recording medium P has been jammed in the fixing means
is determined following manner: when the control does
not receive_f;qm the discharge sensor S2 a signal
indicating that the discharge sensor S2 has detected
the arrival of the 1eadin§ end of the recording medium

- P, it counts the time which has elapsed since the

recording medium had been fed, and when it finds that
the elapsed time is longer than the time required for

the leading end of the recording material P to reach

_ thg'discharge'sensor 82, it'determines that the

recording medium P has been jammed in the fixing

means, brihging thereby the aﬁparatus_to an emergency

stop.
(Transferring.Means)

The transferring mean§ 11 transfers the toner
image formed on the photosensitive drum 2 in the image
forming station, onto the Tecording medium P. The
transfe#ring means 11 of this embodimént comprises a
transferring roller 11, as shown in Figure 1. The

transferring roller 11 presses the recording'medium P
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onto the photosensirive drum 2 of the.installed
process cartridge B. With the recording medium P
being pressed upon the phofosensitive drum 2, a
voltage having the polarity opposite to that of the
toner image is applied to the transferring roller 11,
whereby the toner image on the photosensitive drum 2
is transferred onto the recording medium P. A
reference numeral lla designates a spring, which'-
pressures the transferring roller 11 onto the
photosensitive drum 2.

On the upstream side of the transferring

roller 11, relative to the recording medium conveyance

direction, there is a guide member 11b. which
stabilizes the recording medium P as the recording
medium P enters into the nip between the -
photosensitive drﬁm 2 and ‘the transferring roller 11,
and at the same time, shields the surface of the

transferring roller 11 to prevent the toner from being

. scattered.

After being passed through the nip hetween

the photosensitive drum 2 and transferring roller 11,

' the recording medium P is conveyed in the downward

direction, at an approximate angle of 20° relative to
the horizontal line, so that it cah be surely
separated from the photosensitive drum 2 after the

transfer operation.

This Sheet Has Been Replaced
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The fixing means 12 fixes the toner image,
which has been transferred onfo the recording medium P
by the voltage application to the transferring rolier
11. Its structure is as shown in Figure 1. In the
fixing means 12, a reference numeral l1l2a designates a
heat resistant film guide member shaped like a trough,
the cross section.of which forms a substantial
semicircle. On the under side surface.of this gﬁide
memﬁer 12a, a low thermal capacity ceramic heater 12b
of a flat plate shape is disposed, extending along the
approximate longitudinél’center line. Further, around
the guide member 12a, a cylindrical (gndleés) thin
film 12¢c of heat resistant resin is loosely fitted.
Thié £film 12c comprises_three layers: an approximately
50 ym thick polyimide paée film, an approximately 4.hm
thick primer layer, and an approximately 10 pm '
fluorine coat layer. The base layer haterial has a

high tensile strength and it is thick enough to

withstand various stresses or wear inflicted upon the

film. This primer layer is made of the mixture of

polyamideimide resin, fluorinated resin, and carbon;
therefote, it is electrically conductive. _

Also on the under side 6f the guide member
12a, a pressure‘rolier 124 is disposéd in contact with
the ceramic heater 12b, with constant pressure

provided by a spring (not shown), and the film 12c

- being interposed. In other words, the ceramic heater
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12b and pressure roller 124 form a fixing nlp, with
the film '12¢c being interposed. The pressure roller
124 comprises a metallic core and soft silicone
rubber, and the eilicone rubber is fluorine coated on
its peripheral surface.

| . The ceramic heater 12b is provided with a
thermistor chip (unshown), and the power supply to the
ceramiC'heater 12b is controlled oy the temperature
control system of a control portion, which will be
‘described later, in reeponse.to the signal from the
thermistor, eo.that 2 predetermined fixing temperature
can be obtained. The pressure roller 12d is fitted
with a gear at one axial end, and is rotated
counterclockwise as indicated by an arrow in Figure 1,
at a oredetermined peripheral velocity. Aas the
pressure roller 124 is rotatively driven, the
cylindrical film 12c¢ is clockwise rotated at a
predetermined peripheral velocity around the film
guide member 12a as indicated by the arrow mark 1n
'Figure 1, by the friction between the roller 12d and
film 12c, through the fixing nip, remaining tightly in

' contact with and sliding on the downward facing

 surface of the ceramic heater 12b.

After undergoing the image transfer process,
the recording medium P is delivered to the fixing
means 12, where it is guided by an entrance guide 12f

into the fixing nip formed between the temperature
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controlled ce;amic heater 12b aﬁd.p:essure roller 12d4.
In the fixing nip, the recording medium P is fed
between the cylindrical film 12c which is being
rotatively driven, and pressure roller'12d, and is
passéd through the nip together with the film 12¢ in a
manner of being laminated togethef, remaining tightly
pressed upon the downward facing surface of the
ceramic heater 12b, with the film 12¢ being
interposed. -

| While passing through the fixing nip, the
unfixed toner image on-the recording medium P
receives, fﬁrough the film 12¢, the heat from the
ceramic heater 12b, whereby the toner image is
fhermally fixed on the recording'medium P. After
coming out of the fixing nip, the recording medium P
is separated from the éurface of rotating film 12c,
and is guided hy an exit guide 129 to the conveying
roller 10f. _
(De-curling after Fixing Operation)

The tecording_mgdium P is curled while being

heated by fhe'fixing means 12. Therefore, in this
embodiment, after being passed through the fixing

means 12, the recording medium P is de-curled before

it is discharged onto the discharge tray 10j.
More specifically, referring to Figure 25,
when a plain paper which is commonly used as the'

recording medium P is'heated by the plate-shaped

.This Sheet Has Been Replaced
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heater 12b, if curls toward the non—héated side due to
the temperature difference between the heated and non-
heatéd surfaces. The plain paper is easiest to curl
by the application of a curvature when the paper
temperature is in an approximate range of 60°C - 90°C.
Therefore, in this embédiment,lthe recording medium P,
having been curled downward in the fixing nip, is
conveyed by a distance L1 of approximately 40 mm in a
straight line, and then, is passed through the second

sheet path 10g forming a curvature having a radius R

of approximately 30 mm, so that the recording medium P

is subjected to a curvature opposite to that of the
curl caused in the fixing nip.

Through this process, the recordihg medium P
having_been heated to approximately 120°C by the
heater 12b cools down to approximately 75°C, that is,
an appropriate ﬁaper'temperature, while being conveyed
a stfaight distance L1. Then, as the recording medium
P is conveyed so as to pe curied in the reverse
direction, the curl generated in the fixing means 12
is effectively cbrrected and the recording medium P is
discharged onto the discharge tray 10j. Therefore,

this embodiment does not regquire a special component

such as a de-curling roller dedicéted to correction of

the curl.

(Gear Unit)

The gear  train which transmits the rotational
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driving force to ‘the photosensitive drum 2, pickup

roller 10a, or the like will be described.

(Creation of Gear Train Unit)

In the image forming apparatus of this
embodiment, all the mechanical components, except for
those in the scanner unit Se and a cooling fan 19, are
d:iven by a single dfiving force source, the main
motor 20. This driving force from the main motor 20
is transmitted to each operational member through the
gear train illustrated in Figures.zs - 28, wherein
Figure 26 is a plan view of the gear train; Figure 27
is an oblique view of the gear unit; and Figure 28 is
a sectional view depicting how the gears are mounted.

' Most of gears in the gear train of this

embodiment are concentrated on one of the lateral

sides of the frame 15. Referring to Figure 26, among
these gears of this gear train, the ones that transmit
the. drivihg force are the following five gears: (1)
pickup gear 10al mounted on the same axle as that for
the pickup roller 10a, for conveying the recording
medium P from the cassette 9: (2) conveying gear 10bl
mounted_oh the same axle as that for ihe conveying
roller 10b, for conveying the recording medium P

having been delivered by the pickup roller 10a: (3)

" drum gear 2a attached to the photosenéitive drum 2;

(4) relay roller gear 10fl1 for transmitting the

driving force to the fixing gear mounted on the same
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axle as that for the pressure roller 12d of the fixing

~means 12; and (5) discharging gear 10hl mounted on the

same axle as that for the discharging roller 10h.
In order to forﬁ'images by driving the image

forming appatatus, the deveiooing'sleeve 44, toner

feeding member 4b,_transferrin§ roller 11, polygon

mirror 8b, and cooling fan 19 must be mechanically

driven in addition to those mentioned in the

foregoing, whe:ein_the_deveioping sleeve 4d, toner

feeding member 4b, and transferring roller 11 reoeive

the driving force from a gear meshed with the drum
gear 2a when the photosensitive drum 2 is rotated,

whereas the polygon mirror 8b is driven by the scanner
motor_Sc,;and the cooling fan 19 is driven by its own
fan motor. |
In the gear train shown in Figure 26, the
driving force generated by the main motor 20 is
divided into the left and right forces through'a motor

pioion gear 20a, that is, one for a system which

drives the druﬁ and conveying means and the other for

a system which drives the fixing means and discharging

. means. The drum and conveying means driving system is

a system for driving the photosensitive drum 2 and
conveying meens.lo and is in charge of the operational
range starting from'the'feeding of the recording
medium P to the image formation. The drum driving'

gear train comprises: motor pPinion 20a, large diameter

|
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gear 13a1 and small diameter gear 13a2 of double gear
13a, idler gear 13b, large dlameter gear 13c1 and
small diameter gear 13c2 of double_gear 13c which is
the drumldriving gear; being engaged to each other in
this order, wherein the small diameter gear 13c2
transmirs the driving force to the photosensitive drum
2 by engaging as the driving gear with the drum gear
2a. | | ' ' | |

The conveying.neans driving gear train
comprises: idler gear 13b, small diameter gear 13d2
and large diameter gear 13dl of double gear 13d, idler

gear l3e, conveying means driving gear 13f, being

:engaged in this order, wherein this conveying means

driving gear 13f transmits the driving force to the
conveying roller 10b by engaging with the conveying
gear 10bl. As described hereinhefore, this conveying
roller 10b is united with the conveying gear i0b1,
pickup roller 10a, feeding gear 10al, and the like,
being formed into a feeding unit. and is assembled as
a unit into the apparatus mainlaSSembIY 6. In this
feeding unit, a clutch 32 (Figure 51) is provided, by
which the conveying roller 10b is rotated in reverse,
relative to the conveying gear 10bl.

The conveying means driving gear 13f is
meshed with the large diameter gear 13gl of the double
gear 13g which is the feedlng means driving gear, and

' the small diameter gear 13g2 of the double-geer 13g is
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meshed with the pickup gear 10al, wﬁereby the driving
force is transmitted to the pickup roller 10a.

The gears df the gear train are made of resin
material, wherein, since the double gear 13a, idler
gear 13b, and double gear 13c transmits the driving
force to the photosensitive drum 2 which carries a
larger rotational load, they are made of special resin
filled wiih glass fiber to increase their strength.

The fixing means and dischﬁrgiﬁg means
driving system, that is, the other system, drives the
fixing means and the driving means. The fixing means
,driving gear train cOmp:ises::motor pinion 20a, large
diameter gear 13hl and small diameter gear 13h2 of
double gear i3h, large.diémeter gear 1311 and small
diameter gear 1312 of double gear 13i, idler gear 13j,
small diameter gear 13k1 of double gear 13k which is a
fixing means driving gear, being engaged to each other
in this order, wherein the large diameter gear 13k2 is
meshed with the relay roller gear 10f1, tramsmitting
the driving force to the préssure roller 12d.

The idler gear 13j is meshed with the
discharging means driving gear 13m, and this gear 13m
is meshed with the discharging roller 10h,
transmitting thereby the driving force to the
discharging rolier_th.

Referring to Figure 27, the gears of the gear

train are mounted on a supporting member 13n madé_of a
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Referring to Figure 28, as for a method for mounting

| each of these gears on_thé supporting member 13n, a

gear axle 13p having a fiange 130 is crimped onto the
supporting member 13n, and then, each of gears 13a -
13m is mounted on the §ear axle 13p. Adjacent to the
ends of some axles 13p, ring-like grooves 13pl are
cut, and the axle hole portion of the double gear 13h,
for example, through which the axle 13p is put
through, is provided with an elastically deformable
projection 13q which can fit into the groove 13pl.
Whgn this gear 13h is mounted on the axle 13p, the
projection 13q elastically deforms to ride over a
straight portion 13p2 ana drop into the groove 13pl.
With the projection 13q being fitted in the grodve '
13§1..the_gear 13h is not likely to easily come off

 the axle 13p.

Further, the geérs'such as the gear 1l3h

having the projection 13q are strategically disposed
so thaf when a force is exerted in a manner to cause

other gears, which do not have a projective portion

(for example, gear 13i), tb come off the axle 13p, the

gears with the projection 13q can serve as a deterrent
for p:eventing them from easily coming.off. Because
of such an arrangement, each gear of this gear unit is

not likely to come off after it is mounted on the gear

‘axle 13p of its own; therefore, the gear unit is
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easier to handle during transportation or the like.

Also, since all the gear axles 13p are
provided with the flange 130, not only are their
chances of falling down during_the_crimping operation
minimized, but they are alao_reinforced against the

load inflicted upon them in a manner so as to collapse

them daring the transmission of the driving force.

Further, since the driving force from the main motor

20 is dividedly transmitted to the left and right

sidea, balance is improved among the loads inflicted :
upon the pinion gear 20a in a manner to collapse it;
therefore, the mofo; éinian gear 20 is more difficult
to collapse. |

Since the gears of the gear train are united
into a gear unit by means of mounting them on a
siaglerpiece suppo:ting member_an,,occurrence of gear
pitch error among a large number of geara is
minimized; therefore,'the driving force can be
precisely transmitted. As for the transmission
efficiency per gear of the gear unit in this
embodiment, it has been increased to approximately 95%
or higher.

Out of all the gears in the gear train, all
of the gears 13a - 13c of the gear train portion for
transmitting the driving force to the photosensitive
drum 2 are helical geaas,_and the rest (gears other

than those meshing with the helical gears)'are spur
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~gears. The directien of the helix angle of the

helical gear is determined based on the rotational

direction of the photosensitive drum 2. More

specifically, it is determined so that the thrust

generated by the helical gear is directed to pressure
the photosensitive drum 2 toward the aligning

reference surface of the frame. The aligning

. reference surface of the frame will be described

later.

Right after the process, cartridge B has been
installed, it is impossible to tell where the process
cartridge B is located in the gap between'the frame 15
and the process cartridge in the thrust direction of
the drum axle, but when the gear train begins to
rotate for the image formation, the entire process
cartridge B is pushed toward the aligning reference
surface of the frame 15 by the thrust generated by the
meshing helical gears, being abutted on the aligning

- reference surface. Also, within the process,cartridge_

B, the photosensitive drum 2, which is allowed some
play in the thrust direction, is abutted on the

aligning reference surface by the same thrust, whereby

the positions of the process cartridge B and

photosensitive drum 2 relative to the apparatus main

assemhiy 6 are fixed. The reference for fixing the

position of the cartridge will be described later.
The helix angle of the helical gear is
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pressure in the'thrust direction for keeping the
photosensitive drum 2 abutted on the aligning

reference surface while allowing the gear to rotate

stébly. However, too large a thrust is liable to

reduce the transmission efficiency, to cause gear
damage, or to triggef like situations. 1In
consideration of such cbncerﬁs, in this_embodimenf,
the helix angle at the meshing portion between the
drum driving gear 13c2 and drum gear 2a is set at
approximately 14.6°. o

The thrﬁst generated by the helical geér
abuts the process_cartridge B and-photbsensitive drum
2 on the aligning reference snrfaée. as well as causes

the driving force transmission efficiency to drop.

- Therefore, where the thrust is not needed} & spur gear.

is used, br in the case of the double gear comprising
the helical gears, the directions 6f-the_ne11x angles
of the large and small gears are repdered to be the
éame so that the thrusts can be canceled.
<Sandwiching of Gear Train> |

The gear unit 13 is mounted on the iateial

" wall of the frame 15. More specificaliy, referring to

Figure 29, the surface of the left lateral wall'of the
frame 15, which serves as the aligning reference
surface, is provided with holes 15a for fitting the
gear axles 13p to which the gears 13a - 13m of the
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gear unit 13 have been mounted, respectively. After
fitting the gear axles i3p into these holes 15a, the
supporting member 13n is screwed to the frame 15, with
thé screws put through sérew holes provided at
predeterminéd locatiéns of the Supporting member 13n,
completihg thereby the mounting of the gear unit.

Out of these gear axles 13p, a gear axle 13pl

for supporting the drum dfiving'gear 13c (Figure 26)

and a gear axle 13p2 for supporting the double gear

13h are put through the holes 15al and 15a2 of the
frame 15 and fixzed there, respectively, whereby the
position of the gear unit 13 relative to the frame 15
is fixed. 8Since the drum driving Qear 13c is a geaf
for transmitting the driving force to the
photosensitive drum 2, the gear axle 13pl for
supporting thig gear 13c is subjected to the largest
load. However, the gear axle 13pl is put through the
frame hole 15al and fixed there, whereby the gear axle
13pl is supported at both ends, by the frame hole 15al
and suppo:tin§ member 13n, respectively: therefore,
the collapsing of the gear axle 13pl or a like '
incident is unlikely to occur.

The gear axles-13p other than the two axles
mentioned in the foregoing are also fitted in the
frame holes 15a, but the states of engagements between
these gear axles 13p and holes 15& are rather rough

compared to those of the afbrementioned two gear
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axles. In other words, these axles and holes serve as
a sort of guide when the gear unit 13 is mounted on
the frame 15. )

As the gear unit 13 is mounted on one of the
lateral walls of the frame 15, the driving gears (more
specifically, drum driving gear_13c, feeding means
driving gear lﬁf, cqnveying means driving gear 13gqg,
fixing means driving gear 13k, and discharging meéns
driving gear 13m) for tramsmitting the driving force
to the drum_gear 2a and the like prbjegt into the
frame interior through the windows 15b provided on the
lateral wall of the frame 15, being exposed within the
frame inﬁefior, either entirely or partially, and
become meshed.with_the counterpart gears such as the
drum gear 2a. '

Also,'thé driQing gears are mounted on the
gear unit'in'such a manner that when the gear unit 13
is mounted on thé frame 15, thef are going to be
disposed within'tﬁe frame, at more inward locationé
than where the géars (drum gear 2a and the like)
driven by these driving gear are going1to be dispbsed.
In othef words, after the gear unit 13 has been
mounted on the frame 15, the driving gears are
disposed at more inward locations than where the
driven'gears are going to be disposed, so that when
the driven gears are mounted, the driving gears will

be waiting within the frame, being disposed at the
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more iﬁward locations. Therefore, the_positional

relationship between the gear unit 13 and each of the

" driven gears is such that either one can be mounted

" first, and any of them can be independently removed.

By uniting the gears of the‘gear train, in
the form of a gear unit 13, and mounting them.as the
gear unit 13 on the frame 15, the gear train can be
mounted, extremely szmply and precisely. In add1ticn,
the gear train becomes interposed between (sandwiched
by) the lateral side wa11 and supporting member 13n.
Therefore, there is no possibility that the gear
trains are touched by fiﬁgers or the'like, that the
state of gear meshing is disturbed by a collision with
foreign-matter, nor thet the oil from the gear train
is scattered tc the external case.lﬁ or the like.
Further, since the gear train is sandwiched between

the frama 15 and supporting member 13n, the noises

_generated as the gears .of the gear train rotate can be

reduced.
After the gear unit 13 is mounted on the

| frame 15, the main motor 20 fo: suéplying the dtiving

force to the gear train of ﬁhe gear unit is mounted.
On tpelleft lateral wail'of the frame 15, a U-shaped
groove 1l5c is provided as shown in Figures 29 and 30.
As the motor 20 is lowered in a manner so as for the
bearing portion of the motor 20 to be fitted into this

U-shaped groove 15c.'a motor pinion 20a drops into the
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" valley formed between the_double gears 13a and 13h of

the gear unir313, becoming meshed with both gears 13a
and 13h (Figure 26). The main motor 20 is provided
with a mounting_plate 20b, and is fixed by screwing
this mounting plate ZQb.to the left lateral wall of

the frame 15.

The mounting plate 20b is provided with a leg
portion 20bl which extends downward as shown in Figure
30, and at the end of the leg portion, a conneetor 20e
is atrached. As the motor'bearing portion is lowered
into tne U-snape groove 15c in order to mount the main
motor 20 on the frame 15, the connector 20c engages-

with a'motor connector 14f2 provided on the electrical

' component mounting board 14a.

As the motor 20 is mounted, the mounting
plate 20b partially overlaps with the supporting
member 13n, whereby the heat generated by the rotating
motor 20 is conducted to the supporting member 13n
made of metallic plate, through the mounting plate 20
also made of the metallic plate, to be dissipated. 1In
otner words, the supporting member 13n functions as a
radiating plate;

Referring to Figures 27 and 29, with the
presence of thin sta;nless steel plates 13r screwed on
the supporting member 13n, the supporting member 13n
of the gear unit 13 is electrically connected to the

shield plate of the electrical component unit 14 which
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is mounted at the bottom portion of the frame is .

Therefore, the electrical potential of the supporting
member 13n remains at ground level, and the'aligning
reference surface of the frame 15 ia entirely shielded
by the supporting member 13n. Further, as described
previously, the metallic mounting plate 20b of the
main motor 20 overlaps with the supporting member 13n;
therefore, the potential of the surface of the motor
20.remains at the ground level, Though the supporting
member 13n of this embodiment is.made of steel plate,
it may be made of material other than steel plate, for
example, stainless steel plate, aluminum plate or the
like. As long as the material is electrically
conductive, it functions as the shield plate.

Since the supporting member 13n functions as

the shield plate as described in the foregoing, it is

preferable to mount an interface or the like on this
supporting member 13n and cover it with metallic |

plate. With this arrangement, the interface or the
like is disposed between the metallic plates, which

simplifies the shielding.

(Electrical Component Unit)
- Next, referring to Figures 31 - 33 the

electrical component unit 14 for controlling the

driving operation of each of the aforementioned.
operational members will be described. Figure 31 is

an exploded view of - the electrical component unit;
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Figure 32 is a block diagram of the electrical

component mounting board; and Figure 33 depicts how an

AC inlet is mounted. .
(Single Piece Electrical Component Mounting Board)
Referring to Figure 31, the electrical
component unit 14 of this embodiment comprises an
electrical component mounting board 14a, a case 14b,
and a shield plate 1l4c, wherein fhe electrical .
component mounting board l4a is mounted in the case
14b, and the shield plate 14 c is attached to the
bottom surface of the case 14b.

The electrical component mounting board'14a

comprises: (1) an AC input portion 14al for receiving

an AC power from an extgrnal commercial bower source

21 and filtering noises; (2) a DC power source portion

14a2 for converting the Ac’power into the DC power of

5V, 12 Vv, or the like; (3) a high voltage source 14a3

- for supplying the power to the procass cartridge B

(developing means and charging roller) and
transferring roller 11; (4} a control circuit portion
14a7 comprising: a CPU 14a4 such as a miéroproéessor
for controlling the ovéréll aperation of the image
forming apparatus in response to the signals received
from a gioup of sensors such.as the registration
sensor S1, discﬁa:ge.sensor 82, remaindér recording

medium sensor S3, and the like; an ROM 14a5 for

. storing control programs of the CPU l4al and various -
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" data, and a RAM 14a6 to be used as the work area of

the CPU 14a5 as well as to be used for storing
temporarily various data:.and (5)_§érious switch
sensors and connectors, wherein all of the listed
components are fixedly mounted on a single piece
printéd circuit board, whereas corresponding
components to be conneéted with these componenté are
provided with floating coquectors..

Referring to Figures 31 and 32, it will be
described how the AC input portion l4al, DC power
sourcé portion 14a2, high voltage source portion 1l4a3,
énd control cirquit portion ;4a7_aré arranged on the

single piece electrical component mounting board 14a.

'Referring to Figute-32, the left side relative to the

recording medium P conveyance direction is the driven
side where the gear unit 13 is mounted for
transmitting the mechanical driving force, and the
right side is the non-driven side.

As shown in Figure 32, the AC input portion

14al- belongs to the non-driven side and is dispoéed on

the downstream side relative to the conveyance

direction, and the high voltage source portion 14a3
also belongs to the non-driven side and is disposed on
the upstream side. The control circuit portion 14a7
is disposed on the driven side, and the DC power
source portion l4a2 is dispdsed approximately in the
middle, being slightly offset to the driven side.



10

15

20

25

Thls Sheet Has Been Rep

RTTIT llll

-68~

Adjacent to the non-driven side end of the

high voltage source, the development bias contact pin

1441, drum ground contact pin 14d2, and primary bias

contact pin 1443 are disposed, projecting out of the
holder cover l4e.

At the non~-driven side end of the AC input
portion, an AC connectér.14f1'(nc inlet) is.provided:
adjacent to the driven side end of the control circuit
portion 14a7, a motor connector 14f2 to which the
connector 20c of the main motoar 20 ié engagéd, a
scanner connector 14f3_for supplying the powér to the
scanner unit 8e, and an image signal conngctor 14154
for receiving the image signal are provided; and at
the downstream end of the board, a DC connector 14£5
for receiving the signal from the thermistor which
detecté the heater temperature of the fixing means,
and an AC connector 14£6 for supplying the power to
the heater, are provided.

The reason why the arrangement is made as
'déscribed in the foregoing is for the following _
advantage. It is conceivable that when the contact
pins through which the power is supplied to the
process cartridge B are on the dfiveh side,_the pins
are liable to be displaced due to the changes in the
meshing state of the gears, causing thereby contact
failures. However, when the high voltagé source 1l4a3

provided with the contact pins 14dl, 1442, and 14d3 is
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disposed on the non-driven side, such contact failures

do not occur.

The control circuit portion 14a7, that is, a
low voltage czrcult, is disposed on the driven side,
that is, the side opposite to where the high voltage
source 14a3 and the AC input portion 14a1 which
supplies the power to the high voltage source l1l4a3 are
disposed; therefore, thé control circuit.portion 14a?
.is less likely to be affected by the nbise from the
high voltage source 14a3 or the like. Furthef, the
control circuit portion 14a7 having the mofbr '
connector 14£f2 is disposed.on the driven side;

therefore, the wiring of the main motor 20 connected

‘mechanically to the gear unit does not run across the

high voltage side, which also helps the control
circuit ébrtion l14a7 be less susceptible to the noise.

The'connectors_14f1 - 14£6 of the electrical
component-mounting bo#rd_14a are directly coupled
(direct train) with corresponding cpnﬁectors attaéhed
directly to the main mofof 20, fixing.unit, or the
like, wherein thg electrical conhection is realizéd
through the electrical component mounting board;
therefore, a conventionél wiring harness is

unnecessary. As_a result, not only is it extremely

- gsimple to mount the electrical components onto the

electrical component mounting board i4a, but élso.

there ‘will be less connection mistakes. In addition,
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since no wiring harness is laid out, the noise can be
reduced. Further, the absence of the wiriﬁg harness
improves the efficieneylof the maintenance checkup
operation. -

When the electrical component mounting board

14a is joined with the case 14b, a positioning boss

- 14bl provided on the case 14b is fitted into a

positioning hole 14a8 provided on the electrical
compqeent mounting board 14a, and then, the board l4a
and case 14b are fixed to each other with screws
Placed at predetermined locations. Next, the shield
plate 14c made of electrically coﬁductive metallic
plate is.screwed on the bottom surface of the case
14b, completing thus the electric componeﬁt unit 14.
The elaectrical component unit 14 must also

serve as the upper surface guide for the recording

‘medium P fed out of the cassette 9 (Figure 1):

- therefore, an R-shaped curved surface 14h is provided

at the ocne end of the shield plate 14c, so that the
recording medium P being passed by this curved surface
14h can be smoothly conveyed to he -reversed. Also,
the electrical component mounting board 14a is covered
with the cover guide 10e comprising the electrically
conductive plates 10el and 10e2, and this cover guide

'10e guides the bottom surface of the recording medium

P having been reversed Being covered by the cover

- guide 10e (10el and 10e2) and shield plate l4c, which
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are made of the electrically conductive metéllic
plate, the electrical component'mounting board l4a is
provided with a higher degree of shielding'effects.

| _' Referring to Figure 33, the AC connector 14fl
is affixed to the shieid'plate l4c by means of
screwing the electrically conductive metallic plate
inlet 14i to the shield plate l4c, with the use of
screws 14j in combination with lock face nuts. Phis
arrangement of the metallic plate 14i and shield plate
l4c creates an electrical single turn coil around the
AC connectof, whereby the noise from the AC input '

portion 14al is effectively suppressed.

© <Cooling Duct>

In the image forming apparatus,‘the'
electrical elements or the like mounted on the
electriéal component_mounfing-board 14a generéte heat,
and also, the fixing means is provided wifh a heater;
therefore, the heat.segsitive electrical elements muét
be prevented from being deteriorated by the heat. In
this embodiment, the frame 15 is provided with the fan
19 for blowing air over the electrical component
mounting board l4a.

In order to cool effeétiveiy the interior of
the apparatus, a suction type fan is used as the
cooling fan 19. Referring to Figure 34, the air drawn
in by the fan 19 is separatedlinto sub-air ducté wl

and W2. The air duct is formed in such a manner that



I

10

15

20

25

eet Has Been Replaced

T L

one of the sub-air duocts, W1, is routed to the scanner
unit 8e mounted in the'upper portion of the frame 15,

- and fhe other, W2, is routed over the electrical
component mounting board l4a, passing by.the main
motor 20, and to an exit.

Referring to Figure 35, the sub-air duct W2
for sending the aif to the electrical component
ﬁpunting board 14a is further divided into the first
dhct_w21 for cooling the hot spot of the DC power
source portion 14a2 and the second duct W22 for |
cooling the high'voltagé source portion 14a3. In
order to accomplish suéh a duct arrangement, an air
duct 14el is provided within the holder cover_14e'

. which holds the contact pints. At the air entrance
and air exit of this air duct l4el, air stream guide
walls 14e2 are integrally_formed with the holder cover
l4e, whereby the air is smoothly flowed in and out of
the duct 14el. | | |

Since the air duct 1l4el is formed as a part
of the holder cover l4e, no specific space is
necessary for dividing the air duct w2 into the first

‘and second air ducts W21 and W22.

<Holder Cover>

The holder cover 14e is attached to the case
14b, with the use of the so-called snap-in design.
More specifically,'referring to the oblique view in

Figure 36 and the sectional view in Figure 37, the
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case 14b is provided with the engagement hooks 14b2,

‘and the holder cover l4e is provided with the

engagement portions 14e3 engageable with the hooks
14b2. Further, the holdér cover l4e is provided with
engagement projections'i4é4 to come in contact with
the contact pins.

With this arfangement in place, as the holder
cover l4e is lowered so as for the end portions of the
contact pins i4d1_-_14d3 to be exposed from the pin
covers 14e5, and the engagement hooks 14b2 are
elastically deformed to be ‘engaged with the engagement
portlons 14e3, accomplishing the mounting of the
holder cover l4e by a single action. After the holder
cover l4e has heen mounted, the engagement projections
l4e4 are in contact with cylindrical spring covers
1444 being integral with contact pins 14dl - 1443,
preventing the contact pin- ‘1441 - 14d3 from wobbling
sideways. ' R

Three contact piﬁs 1441 - 1443 are non-
lineatly disposed relative to the ihstailing direction

of the cartridge B (the same direction as the

'recording medium conveyancé di:ection), that is, the

upwafd direction in Figure 35. More specifically, in
relation to the'development.bias contact pin 14d1, the
ground contact pin 1442 is offset to the left and the
charge bias contact pin 1443 is offset to the right.

Therefore, the charge bias contact, drum ground
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contact, and development bias contact which are
provided on the bottom surface of the process
cartridge B corresponding to the locations of these

contact'pins 14dl - 14d3 do not make contact with the

‘wrong contact pins. In other words, with the contact

pins 14dl - 14d3 being disposed non-linearly, the
charge bias contact'of the cartridge B does not come
in contact with the ground contact pin 1442, and the
drum ground contact of the cartridge B does not come
in contact with the development bias contact pin 1443,
during the insertion of the cértridge B. Therefore,

the unnecessary contacts between the contacts and

~ contact pins are_eliminated.

By having the holder-divide the passage of
the air flowing bver the electrical component mounting
board 14a, the heat generating portions of electrical
component mounting board i4a can be effectively cooled
without adding to the component count.

Further, being provided with thé so~-called

snap-in structure, the holder cover l4e can be mounted

with a single action. Though the charge bias contact
pins 1441 is disposed on the side opposite to the
ground contacf pin 1442 across the charging roller 11,
these contact pins 14d1 - 1443 are covered with the
single piece holder cover l4e; therefore, even when

the toner leaks out of the transferring station, the

‘holder cover l4e catches the toner, preventing theréby—__

. : . ) .. 3
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the toner from adhering to the surface of_eiectrical

component mounting board 14a or contact pins and
causing a high voltage leak.
<Structure of Intermediary Conngct0r>

| The electrical connection is éstabiished by
coupling the conneétors ptoiided on the electrical

component mounting board l4a with the connectors of

various electrical components, wherein in this

embodiment, the coupling of the connectors is
simplified by using the intermediary connectors. For
example, referring to Figure 32, the image signal
cbnnector 14f4 is first coupled with an image
processing circuit board 22 as the interface, and is

indirectly coupled with a host computer 23 through

this éiréuit board 22, wherein the connection between

this image signal connector 14f4 and image processing
circuit board 22 is established with use of an
intermediary connector 24 as shown in Figure 38.

This intermediary connector 24 comprises a
connector mains frame 24b, a number of connecting pins
24a supported by the connector main frame 24b, and a
plug portion 24c for plugging one énd of each
cqnnacting p1n into the.image signal connector 14f4 of
electrical component mounting board l4a. Also, the
connector main frame 24b is provided with a pair of
guide hook portions 24d, which serve as a guide when

the other end of each connecting pin 24a is inserted
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into the connector 22a  of image processing circuit
board 22, as shown in Figure 39. The-ends of the
guide hook portiohs 244 project beyond those of the
connecting pins and are in the form of a hook
engageable with through holes 22b provided on the
image grocessing circuit board 22. -

" Referring to Figﬁre 39, when the electrical
component mounting board 145 is electrically connected
to the image processing circuit hoard 22, with the use
of the intermediary connector 24 having the-
aforementioned structure, the plug portion 24c is
first inserted into the image signal connector 14£f4 of
the electrical component mounting board 14a, and then,
the connaecting pins 24a are inserted into the
connector 22a of the 1mage processing circuit board
22. At this time, before the connecting pins 24a come
to be inserted into the -connector 22a, the guide hook
portions 24d are engaged into the through holes 22b of
the image processing circuit board 22, guiding the

connecting pins 24a into the connector 22a while being

elastically deformed, and'as soon as the pins 24a are _

completely inserted into the connector 22a, the guide
hook portions 244 spring back to their original
shapes, preventing theniselves from disengaged.

In other words, the intermediary connector 24

having the guide hook portions 24d can be also coupled

with the cennector 22a of the image processing circuit

. i N ..
v i . .
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board 22, with the so-called snap-in structure. All

that is needed for establishing this connection is to

' simply engage the guide hook portions into the through

hoies 22b, which not only provide visible guidance,
but also give a feel of clicking at the moment the
connection is completed. Therefore, the.connecfing_
operation is very easy. Further, since the Quide hook
portions 24 becomes disengagemeni-proof once they
become engaged with the through thes 22b, the image
processing circuit hoafd 22 and intermediary connector
24 do not disengage from each other, offering thereby
improved éonnectional reliability. Further, the
presence of'the guide hook portions 24d allows the
stresses-exerted on the intermediary connector by
external disturbances or the like to be dissipated to
the guide hook portions 244, prpyanting thereby the
connecting pins 24a from being directly subjected to
the stresses. Therefﬁre, the connecting pins 24a can
be prevented from being damaged through deformation
caused by external disturbances or fhe like.

: Further, by forming asymmetrically the pair_
of guide hook portions 24d provided on the |
intermediary connector 24, relative to the center line.
of the connector 24, the intermediary connector 24 caﬁ
be prevenfed trom being ieversely'inserted. For
example, the pair of guide hook portions 24d may be
differentiated in shape or éizé{ wherein the through
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holes 24b may be correspondingly changed in shape or

'size.

In this embodiment, the guide hook portions
244 are p:ovided at only one end of the intermediary
connector 24, that is, on the side where the
connection is made with the connector 22a of the image
processing circuit board 22, whereas on the side where
the connection is made with the connector 14£4 of the
electrical 6qmponent mounting bo;rd l4a, the plain
plug portion 24c is provided. However, an
intermediary connector 24 as shown in Figure 40 méy be
employed. This intermediary connector 24 shown in
Figure 40 is provided with the guide hook portions 244
also on the side where the connection is made with the
connector 14£4 of the electrical component mounting
board 14a, with the provision of corresponding “through
holes 22b on the electrical-coméonent mounting board
14a, so that the connector 14f4 and intermediary
connector 24 can be also coupled with the so-called
snap-in structure. With this arrangement, the

electrical connection can be more easily made between

the electrical component mounting board l4a and image

processing circuit board 22.

Further, in this embodiment, the intermediary

connector 24 is used for thg connection of the image

_processing circuit board 22, but it can be also used

for making connections between other connectors, as .
_ﬂ_ﬂ________,;__,_————
et Has Been Replaced
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well aS'for'establishing electrical connections

'between the components in electrical or electronic

apparatuses other than the image forming apparatus.
(Cooling Fan)

Next, referring to Figures 41 - 43, the
structure of the cooling fan 19 will be described.
Referring to Figure'dl, the 'cooling fan 19 comprises a
fan main assembly 19a, a fan cover 19b for covering.
the fan main assembly, a mesh filter 19c attached to
the fan cover 19b for prevehting dust or foreign
matter from entering the apparatus, and metallic
shield plate 19d attached to the fan cover 19b for
preventing electrostat;c noise. |

The fan main assembly 19a comprises a frame

_19a2 and a fan mounted on fhe frame 19a2} This frame

19a2 is provided with engagement portions 19a3 around
its side walls. The fan cover 19b is molded of
flexible resin matarial such as ABS, PP, PC, or PPFPO,
in the form of a cylinder having an opening at both
ends, and its side walls are provided with elastic
engagement plates 19bl which look as if they were made
by cutting the side walls and bending slightly inward
the_éut éortibns. Theée'engageﬁent plates 19bl engage
with the engagement portions.19a3. _

The right and left walls of the fan cover 19b
are provided with pressing portions 19b2 which can

elastically deformed inward, and the exterior surface
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of each pressing portion 19b2 is provided with a

tapered projection 19b3 which is integrally formed

with the pressing portion 19b3. . Further, at the edge -

portions of one of the open ends of the fan cover 19b
(left side in Figure 41), molded spring portions 19b4
are provided, which are elastically deformable by
pressure. .

| The top ond oottom walls of the fan corer 19b
ore provided with engagement hook portions 19b5 used
for fixing the cover 19b to the frame 15. These hook
portions 19b5 have elasticity aod engage with the
engagement hole portions provided on the frame 15.

At the edge portions of the. intake side
opening (right side in Figure 41) of the fan cover
19b, contact portions 19b7 where the filter 19c makes
confoct are provided, wherein the contact portions
have an engagement projection 19b8. The filter
contact surface of the contact portion 19b7 slightly
(approximately 1 mm - 2 mm) projects above the end of
the intake side opening 19b6.

The.mesh.filter 19c is provioed with holes
19c2 in which the engagement projeotion.19b8 is
fitted. The shield plate 194 1s provided with a
shield arm portions 19d2 and engagement portions 1941
with cut-and-raised locking tabs, in which the

engagement projection 19b8 is to be locked in.

. As for the assembling process of the cooling




I —
heet Has Been Replaced

I

- fan 19, first, the fan main assembly 19a is fitted in
~ the fan cover 19b, whereby the end portion of the
engagement plate 19bl of the covef 19b automatically
engages with the'engagement portions 19a3, locking
5 +together the fan main assembly 19a and fan cover 19b.
In other words, the fan main assembly 19a and fan
cover 19b are locked together with the so-called snap-
~ in structure. . | _
At the intake side opening of the fan cover
10 19b, the engagement projection 19b8 is put through the
S- hole 19cl of the filter 19¢ and is engaged with the
engagement portion 19dl of the shield plate 194,
whereby the filter 19c and shield plate 194 are
attached. This filter 19c and shield plate 19d can be
15 also attached by a single action.
Next, referring to Figure 42 and 43, a fan
- attachment portion 15m of the frame 15 is provided
.with a circular air passage hole 15ml, and above and
below this hole 15ml, an engagement hole 15m2 is
20 provided; into which the engagement hook portion 19b5
of the fan cover 19b is engaged. Therefore, as the
engagement hook portion 15b5 is engaged into.the
.- engagement hole 15m2, the cooliﬁg fan 19 is
automatically mounted dh the frame 15. 1In other
'25 words, the cooling fan.19.is mounted with the so-
called snap-in structure. |

When the fan is mounted, the tapered
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projection 19b3 is pressed on the frame surface 15m3,
whereby the pressing portion 19b2 is elastically
deformed inward to be pressed down on the fan main

assembly 19a. With this arrangement, even when a

- certain amount of play is found between the fan main

assembly 19a and fan cover 19b after the installation
of a commercially available general purpose fan, the
play.can be eliminated as they are assembled into the

 frame 15. Further, when the cooling fan 19 is mounted

on the frame 15, the molded spring portion 19b4 is
pressed on the frame 15m4 and'is elastically deformed.
This elastic deformation keebs the.fan cover 19 and.
frame 15 rattle free.. Having elasticity as described
in the foregoing, the pressing portion 19b2 and molded
spring 19b4 constitute a vibration preventing means
which effectively absorbs the vibrations during the
fan operation.

wWhen bbe cooling fan 19 mounted on the frame

15 is on, cooling air is sent into the apparatus as

indicated by an arrow mark WO in Figure 48, through

the filter 19c, and the main air duct which extends as
far as the air passage hole 15m1 After the
accumulation of usage time, the filter 19c may be
clogged with dust or foreign matter. When such a
situation occurs in this embodiment, the cooling air
is sent into fhs apparatus through the sub-air duct
indicated by an arrow mark WOl in Figure 43. In other

4 um .



10

15

20

5

This Sheet Has Been Replaced

- {[IAWA

words, the end portion of the intake side opening of -

the fan cover 19b is not perfectly in contact with the

filter 19c, but instead, a small amount of gap is

- provided between them (equivalent to the amount by

which the filter contact portion 19b7 projects above
the end of the intake side opening 19b6). Thus, when

the filter 19c is clogged, the cooling air is drawn

"into the apparatus, through the gap and the sub-air

duct indicated by the arrow mark W0l. Therefore, the
cooling system of this'embodiment can afford the -

minimum cooling capacity even when the filter 19c is

clogged.

(Frame) _ :
Next, description will be given as to the
f:ame 15 on which the prbcess cartridge B, scanner

unit 8e, gear unit 13, electrical component unit 14

_and the like are mounted. Referring to Figure 5, the

frame 15 of this gmbodipent has an integral monocoque.
structure. In considerafion of rigidity, dimensional

st&bilify, heat resistance and the like properties, it
is'injection-molded of PC (polycarbonate), PPO

(polyphenylene oxide), ABS (acrylonitrile-butadiene-

'styrene), HIPS (high impact styrene) or a like resin,

in the form of a three-dimensional, highly precise

single pilece component with high rigidity. The frame

- 15 may be made of composite material composed by

mrixing glass fiber or carbon fiber into the preceding



10

15

20

25

This Sheet Has Been Replaced

-84~

resin material by approximately 30% - 50%, which can
further increase the rigidity.
Referring to Figureé 1 and 5, the frame 15 is

provided with the following portions fofmed integrally

"with the frame 15: cassette guide portion 154 for

guiding and supporting the cassette 9 which stores the
recording medium P; motor supporting portion 15e for
suppdrting the main motor 20; guide portions 7a and 7b
for'guidihg and supporting the process cartridge B;
suppbrting.portion 15f for thé scanner unit 8e;
supporting portion 15g for the refiectidn mirror 8f;
supporting portion 15h for the tramsferring portion
11; supporting portion 15i for the cover guide 10e;
positioning-supporting portions (unshown) for pickup
roller 10a, conveying roller 10b, and discharging
rollers 10h and 10i; positioning portion for the
electrical component unit 14 on which various sensors

and the like are mounted; and cassette inserting guide

- portion. Therefore, the positional relation among the

various units described hereinbefore can be highly

precisely fixed.

Since the guide portion 15j which guides the
recording medium P from the conveying roller 10b to:
the ttansferring-rolier 11 is integrally formed with

the frame 15, a precise and stable positional

- relationship is always maintained between the

recording medium P and the transfer nip portion

!
I
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created by the pressure contact between the

photosensitive drum 2 and the transferring roller 11.
Therefore, high qualitf images, with no sign of image
shifting slanting or the like which océurs during.the
transfer operation, can be_produced. _
Further, the sheet path 10g for reversing the
recqrding medium P after the image fixing_process is
also'integrally formed with tng frame 15; therefore,

the positional relation of the fixing means 12 to the

‘relaying roller 10f and discharging roller 1i0h is also

highly precisely ma;ntained.' As a result, the sheet

reversing path which réverses as well as de-curls the

. curled recording medium after the fixation can be

precisely structured as described previously.

. Since the positions of the scamnner unit Se,
reflection mirror 8f, and process cartridge B are
fixed by the frame 15, the distances among these units
can be precisely maintained; therefore, the degree of
positional accuracy by which the laser beam is
projected on the photosensitive drum 2 is improved

along with the degree of positional accuracy by which

the image is transferred onto the recording medium P.

The.position of the scanner unit 8e is fixed
by the scanner sqéporting portion 15f'of the frame 15.
This scanner supporting portion 15f is formed in such
a manner as to bridge the left and right walis of the

frame 15, be;ng in a form least susceptible to the '

\

11
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More specifically, the rigidity of the frame
15 is provided by the beams bridging the left and
right side walls. The first of the beams is
constituted by.the fixing means supporting portion 15n
and sheet path 10g, and the second is constituted by
the guide portion 15j.. Further, the electrical
component unit 14 is.screwed oﬁ in such a manner as to
bridge the fixing means supporting portion 15n and
guide portion 15j, reinforcing thereby the preceding
two cross beams. In other words, the guide portion
15j, sheet path 10g, fixing means supporfing portion
15n, and scanner supporting portion 15f constitute
beam structurés for improving the framé 15 strength by
bridging the left and right side walls.

The scanner sgpporting portion 15f is
disposed between the guide portion 153 and fixing
means supporting portion 15n, while being above both
fixing means supporting portion 15n and guide portion
15j, covering the area from the approximate middle of
the apparatus, relative to the fecording medium P
conveying direction, to the fixing means supporting
portion 15n. This location is approximately the
center of the frame 15, which éoincides with the
location of tﬁe node of the torsional vibration, that

is, the portion with high rigidity.

Since the main motor 20 generates vibrations
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when rotates, it must be disposed at a location with
higher rigidity in the frame 15; therefore, the motor
supporting portion 15e for supporting the motor 20 is
disposed at the location where the scanner supporting
portion 15f meets the side wall, that is, a location
with high rigidity. Further, with the main motor
being'disposed adjacent to the apparatus center, the
driving force can be effectively proportioned for
conveyihg the recdrding medium P, for driving the
fixing means, and for qriving the photosensitive drum
2. |

Further, having é three-~-dimensional
structure, the frame 15 of this embodiment offers such
advantages that its_rigidity is high, and that the
vibrations from the main motor 20, scanner motor 8c,
and cooling fan 19 more easily attenuate, being
unlikely to cause the framé 15 to rescnate.
| While prbblems related to erroneous image
formation, faulty recording medium P conveyance or the
like can be prevented h} inspecting the frame 15, the
frame 15 of this embodiment is a single piece frame:
therefore, only a single piece is neéded to be
inspected in orde; to take guickly appropriate
measures for corfecting the predictable problens,
improving thereby the productivity.

When a metallic filler (stainless steel,

copper, or the like) is used as the filler material to
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be mixed with the resin material for the frame 15, not
only can the frame_is rigidity be further improved,
but also some conduCtiQity equivalent to a resistance
valﬁe of approximatgly 10 @ can be given. With this_.
composition, the eiectrical noisé generated from the
electrical component mounting bdard l4a within the
apparatus can be.prévented from leaking outward from
the apparatus. .
When highly elastic rubber material is mixed
into the resin material for the frame 15, the
vibration atfenuating properties of the frame 15 can
be enhanced. 1In other'words, va:ious complex
functions can be given to the frame 15, hy_ﬁeans of
mixing various material or materials hav;ng specific

relevant'properties,_1nto the resin material for the

frame 15.
(External Case)

After the various components or units are
mounted on the frame 15, the assembly is covered with
the external case 16 to finish the image forming

apparatus. This external case 16 will be described

next.

(Integral External Case)

Refefring to Figure 44, an obligque front
view, and Figure 45, an oblique rear view, the

external case 16 comprises a main cover l6a, a top lid

16b, side lids 16c, 16d, and 16e, and a rear 1id 16f,

' G N e N
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all of which are united into an external case unit.
The main cover 16a of this embodiment is different
from that for the prior type image forming apparatus,
in that a total of five walls, that is, top wall,
front and rear walls, and left and right walls, are
integrated, whereas the prior type'comprises two or
more separate pieces. ‘It is molded of resin material.
On the top surface of the main cover 16a, the

recording medium P discharge tray 10j is provided at

.the.rear, being molded'integrally with the main cover

B

prqvided at the front. This opening 163 is exposed or
covered by the top 1id 16b. | | |

On the interior surface of each of the front
and rear walls of the main covér l16a, a pair of
engagement claws 1651 are provided, and on the

interior surface of each of the lateral walls, an

- engagement portion l1l6a4 is provided at each of

predetermined locations. As the main cover 16a is
lowefed from above onto the frame 15, the claws 16al

and engagement portions'16a4 engage with the frame.

Then, the main cover 16a is fixzed to the frame 15,

with use of screws 25.  These screws 25 are placed
where they cannot be seen when the top 1id 16b is
closed.

Since the cover 16a which is the main

structure of the external case 16 is integrated as



10

15

20

25

_

This Sheet Has Been Rep

T

-90-

described in the foregoing, it can be simpiy mounted

on the frame 15 just by lowering it from above. 1In

~ other words, all that is needed to finish the

apparatus exterior of this embodiment is to cover the
frame 15 with the main cover 16a, whereas the prior
extgrnal'case comprises several separate pieces and

each must be individually mounted with the use of

- screws or the like. Therefore. it becomes extremely

simple to mount the external case of this embodxment,

reducing the assembly time.

The size of the main cover l6a has been

reduced to a range presented hereinafter. wanSizing-

of the image forming apparatus has been accomplished
to a point where an image forming apparatus for

printing images on the recording medium P of A4 size

(210 mm x 297 mm) can be fitted into a main cover 16a

of this size.

(1) Height . ' approx. 130 mm - 145 mm.

{2) Depth approx. 350 mm - 370 mm

(3) Width _ approx. 350 mm - 360 mm
<Top Lid> | o

The top lid 16b is provided with leg portion
16bl which is rotatable about the a rotational axis
provided within.the main cover 16b. This rotational
axis (unshown) is provided with a torsional hinge
spring so that the top 1id 16b automatically opens

when the lock is released for exchanging the process
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cartridge B or dealing with_the problem of jamming.

The lock of the top 1lid 16b is released by an
eject button 16g attached on the surface,of fhe right
wall of the maih COver_IGa;..As shown in Figure 46(a),
the.éject button 16g is provided with a guide member
l6g1l, allowing the eject button 16g to be pushed in or
out. The guide member 16gl is provided with a
compression spring 16h,'which pressures the eject'
button 16g outward from the external case 16g to the
normal position.

The guide member_lsgl is disposed so as to.
face the sliding member 26 when the external case 16
is covering the frame 15, as shown in Figure 46(a).
fhis'sliding member 26'18 provided with a pair of claw
portions 26a which engage with the frame 15 as shown
in Figure 46(b) to allow the sliding member 26 to be
slid in the directionS'indicated by arrows a.or b
without dropping out. .This sliding member 26 is
always under the pressﬁre'from a spring (unshown) in
the direction indicated by the arrow mark a.

The sliding member 26 is also provided with
engagement portions 26b. When the top lid 16b is
closed, the engagement hook portion 16b2 providéd.on
the cover 16b engages with the gngégement portion 26b
and locks shut the top lid 16b. When the eject button
l6ég is pressed, the guide meﬁber 16gl slides the

sliding member 26 in the direction indicated by the
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arrow b in Figure 46(b), whereby the locked engagement

hook portion 16b2 is disengaged from the engagement
portion 26b. As a result, the top 1id 16b. is opened
by the aforementioned hingg spring.
<Side Lids> _
on the right ﬁall of the main cover 16a, an
inlet éonnecfion window is provided at the rear, along
with a side 1id 16c to cover this window. On the left
wall of the main cover, an I/0 connection window is
provided at the rear, along with a side lid 16d to
cover this window. Also on the left wall of the main
cover 16a, a module exchange window is provided
approximately in the middle, along with a side 1id 16e
to cover this window.

Next, the structures.for opening or'clésing
these side lids will be described. Since all three

side l1lids 1l6c, 164, and 16e have basipally the same

. structures for opening or closing them, only the 1lid

16c for covering the inlet window will be described as
their representative, for the sake of convenience.
Referring fo Figure 47(a), one edge of the
side'lid 16c is provided ﬁith a pair of hinge claws
l6cl. These hinge claws are inserted through the
window 16i of the main cover 16a and are pivoted about
the edge of the window 16i where the edge of.the side
lid 16 makes contact as shown in Figure 47(a), and a

pair of engagement claws 16c2 provided on the other

. A . . . Y
- Wy A By S aEm N

.



I

et Has Been Replaced

T

10

15

20

25

-93-

edge of the srde lid 16c are hooked onto a pair of
engagement ribs l6al provided on the internal surface
of the main cover 16a, fixing thereby the side lid 16
in place..

The cover 16¢ and window 16i are orovided
wifh a power cord_curaway 16c3 and 1611. at the edge
adjacent to the ribs 16al and at the edge adjacent to
the engagement claws 16c2, respectively, so thaf'a
power cord can be put through a hole formed by these
cutaways. Further, the side lid 16c is provided with
a knurled surface 16c4 on the rearward facing portion
so-that it is easier to be opened or closed.

The portions of the side 1id 16c and main
cover 16a, where the power cord cutaways 16c3 and 16i1
are provided, have half the thickness of the other
portions, at the areas inﬁiceted by solidus in Figure
47(c), and these solidus areas with half the thickness
overlap each other when the side 1id 16c is closed.
This arrangement is made to cause the cord 27 put
through the hole formed by the power cord cutaway 16c¢3
and 16il of the side 1id 16c and main cover 1l6a,
respectively, to hang up on the projecting thin wall
portion 16a2 of the main cover 16a, when the cord 27
is pulled by mistake in the direction indicated by an

arrow mark c in Figure 47(b), so that the side 1id 16c

- is prevented from being accidentally opened by'the

cord 27 pulled in the wrong direction by mistake.
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Needless to say, the measurement d of the opening of
the cutaway portion 16il is made to be larger than the
diameter of the cord 27. |

Similarly, the 1/0 connection side 1id 16d is
provided with the same structure, that is, the cord
cutaway and knurled surface.

With provision of the side lids 1l6c, 16d, and
16e, the connectors for the cord 27 or the like are
not exposed, which prevents dust or foreigh matter
from settling down on the connector portions. Also,
this arrangement of placing the cord 27 to be pulled
out rearwﬁid favorably affects the apparatus design.
<Double Protection for Reflection Mirror>

While the external case 16 covering the

apparatus constitutes the apparatus exterior,_this

external case 16 offaers double protection to the
reflection mirror 8f of the optical system. The
reflection mirror 8f is mounted on the frame 15, and
when this reflect;on mirror 8f is shifted even by a
slightest amount, the optical image prbjected on the
photosensitive drum is distorted, which results in the
distorted image or the like. Theiefore, the
positional accuracy of the reflection mirror 8f must
be strictly contfolled, and it is preferable to
prevent as much as possible the reflection mirror 8f
from being subjected to impact. |

Therefore, in this embodiment, when the frame
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15 is covered with the external case 16, the top

III

portion of the reflection mirror mourited on the frame

15 is covered with the mirror protecting portion 16a3

of the main frame 1l6a as shown in Figure 44 and 48.
Further, this mirror protecting portion 16a3 is
covered with the top lid 16b when the top lid 16b is
closed. |

Therefore, wher the top lid 16b is at a
normal position, that is, when it is closed, the
reflection mirror 8f is under double protection. being
covered by the'mirror'érotécting portion 16a3 and top
1id 16b. With this arrangement in place, even when

the something is dropped on the apparatus by mistake,

its impact is unlikely to be transmitted to the

reflection mirror 8f.
<LED Light Conducting Member>

On the top surface of the external case 16, a
display portion is provided for-dispiaying whether the

power is on or off, whether the line connecting the

‘host computer and image forming apparatus is on or

off, or the like state of the image forming apparatus,
which is indicated by whéther the light from the LED
is on or not. This light from the LED is conducted to
the top surface of the external case 16 through an
optically conductive memher 28 shown in Figures 49 and
50.

-This optically conduétive member 28 is
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compbsed of materiallsdch as acrylic material having a
high light fransmiSSivity, bein§ provided with an
extremely smoothly formed surface, and is attached to
the internal surface of.the.external cover 16, wherein
each of the light exiting ends of four light pipes
28a, 28b, 28c, and 28d is exposed at the top surface
of the external case 16 (Figure 44 and 45). When the
external case 16 is in.blﬁce, each of the light .
entering ends of the aforementioned four light pipes
28a, 28b, 28c, and 284 is disposed to face #
corresponding LED 28f, which comes on or off in
response to the control from the control circuit
portion 14a7, so that the light is conducted to be
displayed at the top surface of the external -case 16.
The line between.the host computer and image

forming apparatus is switched on or off by pressing an

' access button 29 exposad outward the external case 16,

as shown in Figure 44. This access button 29 is
attached so as to be pivotable about an axis 29a as
shown in Figure 49. As for the location of the access

button 29, it is on the internal surface of the

‘external case, approximately at the same location as

the optically conductive member 28, and a portion of
the_optically conductive member 28 pivotally supports.
the axis 29a of the access button 29.

‘When the access button 29 is pressed, a

pressing portion 29a is pivoted and presses a contact

This. Sheet Has Been Replaced
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mounting board 14a. Then, an operational mode is
switched through this switch, and the LED 28f is

tﬁrned on or off in response to this mode switching.

(Assembling Procesé)_

The aforementioned éssembly.process is
centered around the frame 15. Next, the assembling
ordgr will be described referring to Figures 1 and 5.

To begin with, the cover guide 10e is mounted

from underneath (in actuality, the frame 15 is placed

upside down, and the assembly takes place downward

from the top), and then, the electrical component unit
14 is mounted from underneath the cover guide 10e.
Further, the conveying unit 30 in which the pickup

roller 10a, conveying gear 10al, conveying roller 10b

‘and the liké are united, is mounted.

Since the electrical component unit 14 is
mounted from underneath as described in the foregoing;
the recording medium P guiding portion 15j (Figure 1)
to be located above thg electrical component unit 14
can be integrally molded with the frame 15, whi§h in
turn makes it easy to establish fhe positional
relationshié of the recording medium P to the transfer
nip formed between the photosensitive drum 2 and
transferring roller 11 by their_contact pressure, to
be always highly precise.

When the assembly process'is structured so as
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for the electrical component unit 14 to be mounted
from above as it is dohe'in the prior assembly
process, the convéying guide.portion 15j cannot be
integrally formed with the frame 15, and as a result,
the conveying guide portion is required to be highly
precisely positioned relative to the frame 15; in
order to achieve a high degree .of accuracy in the
positional relatiqn-of_the recording medium P to the
transfer nip, which makes a simple assembly précess
impossible, whereas ih this embodiment, such a problem
does not exist.

Diagonally downward from above the front éide
of the frame 15 (putting the upside down frame 15 back
to the normal position), guide 10c, rollers_IOdl,
1042, and 10d3 (Figure 1) are mounted. Then, after
thé gear unit 13 are mounted on the left lateral wall
of the frame 15, the main motor 20 is mounted. At the
same time as this main motor 20 is mounted, the
connector 20c of the.main motor 20 is fitted into the
motor connector 14f2 of the electrical component
mounting board 14a. Next, after the transferrihg unit
comprising the transferring roller 11, quide member

11b, and the like are mounted, the scanner unit 8e is

. mounted.

Further, the fixing means 12 in which the

film guide member l12a, pressure roller 124 and the

like are-uhited, is mounted, and during this step, the
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connectors of the fixing.means 12 are ipserted into
the DC and AC connectors 14f5 and 14f6. Then, after
the discharging members such as the_diécharging roller
pairs_th and 10i, and the cooling fan 19 aré mounted,
the reflection mirror 8f is mounted lasf. |

After all the components are thus mounted on
the frame 15, the external case 16 is mounted from

above the frame 15, completing the assembly process of

the image forming apparatus A. Then, the cassette 9

and process cartridge B are inserted to completé the
entire'assembly prbcess;
( Image Fbrming Operation)

Next, referring to Figure 1, the image
forming operation of the aforementioned image forming
apparatus A will be described. First, the process
cartridge B is installed, along with the cassette 9
storing the recording medium.P. When the apparatus in
this state receives a recording start signal, the

pickup roller 10a along with the conveying roller 10b

‘are rotated, whereby the recording ﬁedium P is

separated one by one by the separating claw 9f, is fed
out of the'cassgtte 9, with its top surface being
guided by the shield plate l4c of the electrical
component unit J4, and is delivered to_the convéying
roller 10b. After being reversed along the conveying
roller 10b, it is conveyed fo the image forming

stafion, with its bottom surface being guided by the _
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guide portion 15j and the top side_being guided by the

guide member 10k.

When the leading end of the recording medium
P is detected by.the registration sensor 81, ‘an image
is formed in the image_forming station in synchronism
with the conveying timing with which the leading end

of the recording medium P travels from the sensor to

- the transfer nip portion.

More specifically, the photosensitive drum 2
is rotated in the_direction indicated by an arrow in
Figure 1 in a manner so as to sznchronioe with the
recording medium P conveying tiﬁing, ond in response
to this rotation, a charge bias is applied to the
charging roller;3a, whereby the surface of the
photosensitive drum 2 ;s uni:ormly charged. .Then, a
laser beam.modolated by the imaging signal is |
projeoted from the optical system 8 onto the surface
of the photosensitive drum 2, wﬁereby a latent image
is formed on the drum surface in response to the
projected laser beam.

At the same time as when the latent image is
formeo, the develop;ng means 4 of the process
cartridge B is driven, whereby the toner feeding
mechanism 4b is driven for feeding the toner within

the toner storage 4a out to the developing sleeve 4d

and the toner layer is formed on the rotating

developing sleeve 4d. The latent image on the
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photosensitive drum 2 is developed by the toner by

applying to the developing sleeve 44 a voltage having

 the same polarity and substantially the same amount of

electric potential as those of the photosensitive drum
2. Then, the toner image on the photosensitive drum 2

is transferred onto the recording medium P having been

.delivered to the transfer nip portion, by applying to

the transferring roller 11 a voltage having the
polarity opposite to that of the tomer.

While the photosensitive drum 2 from which
the toner image has been transferred onto thg
recording medium P is further rbtated in the arrow
direction in Figure 1, the residual toner on the
photosensitive drum 2 is scraped off by the cleaning
blade 5a. -The scraped toner is collected in the waste
toner storage Sc.

On the other hand, the recording medium P on
which the toner image hés been transferred is gﬁided |
by the cover guide 10e, by the bottom surface, and is
conveyed to the fixing means 12. In this fixing means
12, the toner image on the recording medium is fixed
by apblying heat and prgssure.- Next, the_recording
medium P is reversed by the discharge relay.roller 10f
and the sheet path 10g, being thereby de-curled as it
is reversely curved, and is discharged by the | |
discharge roller 10h and 10i into the discharge tray
103. |
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(Image Formation.ReferenceS) .

| In the image forming apparatus of this
embodiment, (1) recofding medium P'conveyance
reference, (2) process cartridge B installation
poéition reference, and (3) scannihg start reference,
based on which the optical system 8 begins projecting
the optical image onto the photosensitive drum 2, are
provided on the same side of the image forming .
apparatus A (in this embodiment, the left lateral side
of the apparatus main assembly, that is, the side on
which the gear unit 13 1s.disposed). This arrangemenf-
will ‘-be more specifically described referring to a
schematic plan view in Figure 51. '

First, the recording medium P conveyance
reference will be described. While, after having been -
fed out by the pickup roller 10a, the recording medium
P is conveyed forward by the conveying roller 10b and
rollers 1041, 1042, and 1043 being pressed thereupon
(Figure 1), the angular conveyance angles a (angle at

which the rollers press the recording medium P onto

the referential surface of the conveying guide), at

which three rollers 10dl, 1042, and 1043 are angled to
the léft. are set at al = 0.5°, a2 = 4.0°, and a3 =
4.0’;' Also, their contact éressures'upon the
conveying roller 10b are set at 400 g, 400 g, and 300
g, respectively. As described hereinbefore, the

driving force is transmitted to the conveying roller

ae O G By A AE NN AN
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10b, by way of the clutch 32, from the conveying gear

10b1 meshed with the conveyance drive gear 13f of the

- gear unit 13.

With th1s arrangement while the recording
medium P is conveyed by the conveying roller 10b, one
of the lateral sides of the recording medium P is
pressed against the conveying guide referential
surface 31 provided on the frame 15. 1In other words,
the recording'medium P is conveyed using the so-called
single conveyance reference. The conveying guide
referential surface 31 is provided on the 1nterna1
surface of the left lateral wall of the frame 15, on
which the gear unit 13 is mounted.

' The process cartridge-B positioning reference
will be described. As described previously, when the
process cartridge B is installed, it is inserted with
its cylindrical prcjections'7c1 and 7c2 being guided
by the first guice portions 7a provided on the frame
15, and as it 1s further inserted these projections

7c1 and 7c2 drop 1nto the groove portiom 7al,

completing the installation process. One of the first

guide portions 7a located on the internal surface of
the left lateral wall of the frame 15 is provided with
the cartridge positioning referential surface 33 which
projects inward adjacent'to the groove portion 7al.
Having one of the firsf'gu;de portions 7al project

inward'adjacent to the groove portion 7al, the process
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cartridge B is unlikely to rattle in the lateral
direction. . |

The_photoseﬁéitive drum 2 within the process
cariridge B is rotated as the dfiving force is
transmitted to the dium gear 2a meshed with the gear
13c2 of the gear unit 13. Since the gear 13c2 and
drum gear 2a are helical gears, their rotation
generates thrust which pressure# the photosensitive
drum 2 toward thé cartfidge installation referential
surface 33. More specifically, the drum gear 2a is
provided with a right helix ahgle of approximately
14.6°; therefore, when the drifing fo:ce is
transmitted to the photosensitive drum 2, the entire
procesé cartridge B is fressured toward the left side
of the apparatus in the thrust direction of the

~ photosensitive drum 2, whereby the left surface of the

frame 1 is placed in contact with the caftridge
installation referential surface 33.- NormaIIYi while
coming in coﬁtact with the referentiallsurface 33, the
process cartridge B shifts approximately 1 mm - 3 mm

in the thrust direction, within the range of the play

allowed for the installation.

Therefore, as the left surface of the frame 1

- comes in contact with the cartridge installation

referential surface 33 during the image forming
operation, the photosensitive drum 2, which has been

positionally fixed in the front and rear direction
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when the cylindrical projections 7cl and 7c¢2 dropped

into the groove portion 7al, coﬁes in coﬁtact with
this frame 1, with the left surface (more precisely,

the drum gear 2a mounted on the left end of the

photosensit1ve drum 2), whereby the photosensitive

drum 2 is positionally fixed in the lateral direction
élso; Wifh this arrangement in place, the position of
the photosensitive drum 2 of this embodimenf is always

fixed at the same spot.

Further, since the ca:tiidge installation
referential surface 33.is provided on the frame 15, on
the same side, the left side, wheré the gear unit 13
for transmitting the drivinglforce to the drum gear 2a
is provided, the distance between the drum gear 2a and

-referential surface 33 is small compared to an

arrangement in.which the gear unit 13 is disposed, for

example, on the left side wall of the frame 15;

therefore, even when the helical drum gear 2a is
slightly shifted toward the referential surface 33,
fﬁé émount of shift is.smaller. As a result, the
acéuracy in distances émong fhe components;and
assembly accuracy can be impro;ed.

The optiéal image scanning start reference
will be described.' When the optical image is
projected on the surface of the photoéensitive drum 2
from the optical system 8, this optical image is

scanned side to side in the longitudinal direction of

11
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the photosensitive drum 2, by the rotation of the
polygon mirror 8b. In this embodlment this scanning
action is started at the left side relative to the

longitudinal direction of the photosensitive drum 2.

More specifically, referring to Figure 51, a scanning

starting reference point X1 is provided at one end of
the optical image scanning range G (image forming
range), on the same side as the side where the
aforementioned conveyance referenfial surface 31 and
cartridge positioning referential surface 33 are
disposed, that is, on the side where the gear unit 13

is disposed, and the scanning is started at the

© scanning start referential point X1 and is carried out

toward X2. _

At'this time, referring'to Figure 52, the
scanning structure will be described. The most
iﬁportant portion of the scénner unit ée is the
polygonél mirror gb. whi;h is mounted on the

‘rotational axle of the scanner motor 8c and is rotated

as the scanner motor 8e rotates. The rotational
velocity £ the scannéf motor 8c is controlled by the
scanner driver 8k, so that the laser beam refleCted by
the polygon mirror 8b &cans the surface of the
photosensitive drum 2 at a constant spéed. starting
from the side where the gear unit.13 is disposed.

More specifically, when a scanner drive

command (SCNON) is sent from the CPU 14al to the |
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scanner driver 8k, the scanner driver 8k sends a

scanner motor rotation signal (SMC) to the scanner

_motor 8c to start the motor 8c. Also, the scanner

driver 8k controls the voltage of the motor rotation
signal, so that the rotational velocity of the scanner
motor 8c remains constant. At this time, the
polygonal mirror 8b of this embodiment is rotated in
the clockwise direction, whereby the laser beam
sequentially scans.thelsurface of the photosensitive.
drum 2 in the thrust direction from the side where the
gear unit 13 is disposed, that is, from x1 to X2 in
Figure 51, at a constant speed. '

Since the referentiallsurface for recording
medium P conveyance, the reference surface for fixlng
positionally in the thrust direction the process
cartridge B which forms the toner image and transfers
it onto the recording medium P, and the reference
point at which the laser bean scanning is started for
forming the 1atent'image on tﬁe photosensitive drum 2
of.the-process.cartridge B are all provided on the
same side of the apparatus main assembly (that is, the
side on which the gear unit 13 is disposed). an image
shift or the like is unlikely to occur. As a result,
high qua;ity images can be produced.

[Alternative Emhodiments]
Next, anpalternative embodiment of each of

the components of the'aforementioned image forming
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apparatus and §rocess cartridge will be described.
_{Cartridge_Installing'Means)
(Process Cartridge Ihstallation Guide)

The first embodimeht exemplifies the case in
which the first guide portion 7a and second guide
portions_?b.are provided on the frame 15 of the
apparatus main assembly 6, as shown in Figure 6, for
guiding the process cartridge B during the
installation, wherein the second guide portion 7b is
_continuous._ However, this second guide portion 7b may
have a structure'as shown in Figure 53, in which the
second guide portion 5h is disposed across the bearing
portion of the transferring.roller 11. At this tiﬁe,
the structure shown in Figure 53 will be concretely
described, wherein'the components having the same
functions as those in the first embodiment will be
designated by the same ‘symbols.
| A shaft 34a of the transferring roller 11 is
supported by the bearing 34b and a single piece
transfer gear 34c comprising a flange portion 34cl and
a gear portion 34c is attached to one end of the shaft
34a. - The roller shaft 34a extends across the second
guide portion 7b, rendering the second guide portion
7b discontinuous at the locations of.the flange
portion 3dcl and-roller shaft 34a.

In the case of this structure. when the

process cartridge B is inserted in such a manner as

am M Gm PP G AW A eE Bn AN = . N I Gan N Tm My o Ill.
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for the second engagement portion'7e oﬁ the process
cartridge B to be guided by the second guide portion
7b, the second engagement portion 7e comes to be |
guided by the flange portion 34c and roller shaft lic,
at the 1ocations.wnere the second guide portion_?b is
discontinuous. While riding over the roller shaft
lic, the second.engagement portion 7e presses down the
roller shaft llc. Therefore, when the process
cartridge B is installed, the transferring roller 11
escapes downward. As a result, the collision between
the cartridge frame 1 and transferring roller 11 which
occurs during the cartridge installation can be surely
prevented even without strict control over the
vertical distance between the second guide portion 7b
and transferring roller 11, or the like.

‘In addition to'this structural arrangement in
which the flange portion 34cl and shaft 34a of the
transferring roller 11.are preesed down by the second
engagement portion 7e of the process cartridge B,
another alternative structure may be employed in which
the second engagement portion 7e presses down the
bearing 34b. In such a case, a bearing 344 shaped to
cover the entire circumference of thelroller shaft 34a
as shown in Figure 54 affords a better operational
efficiency during the_cartridge instellation than the
U-shaped bearing 34b as shown in Figure 53, since the

former does not hang up with the seccnd engagement
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port1on Te.

Further, the first embodiment exemplifies an
arrangement in which the second guide portion 7b is
disposed in the apparatus inward of the first guide
portion 7a, and-also, is ertended rearward beyond the
transferring roller 11, as shown in Figure 6.

However, a structure as shown in Figures 55 and 56 may

be employed. In this structure, one of the second

 guide portions 7b described in connection with the

first embodiment (second guide portion 7b on the left
in Figure 85) is shortened, extending as far as only
the front side of the flange portion 34cl of the
transferring roller 11, and instead, an auxiliary
guide portion 35 is provided above the other second
guide portion 7b on the right side. This auxiliary

| guide portion’ 35 guides the top end of the first

engagement portion 7d as shown in Figure 56 during the
process cartridge installation.

At the initial stage of the process cartridge
B insertion being guided-hy such a guide, the first
engagement portion 74 is guided by the first guide
portion 7a, and the second engagement portion 7e is
guided by the second guide portion 7b. However, after
the second engagement portion 7e has reached beyond |
the transferring roller 11, the second engagement
portion 7e on the left 91de loses contact with the

shorter second guide portion 7e, sticking out in the
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air; therefore, the cartridge B comes to be supported
at three points: both left and righf.fi#sf engagement
portions 7d and the second engagement portion on the
right side. Therefore, without fhe auxiliary guide
éortion 35, the cartridge B is allowed to rotate about
a line U connecting the first engagement portion 74 on
the left side and the second enﬁagement portion 7e on
the right side, as shown in Figure 55. )
With the provision of the auxiliary guide 35,
the top end of the first engagement portion 7d_on the
right comes in contact with the auxiliary_gﬁide
portion 35 as shown in Figure 56, regulating thereby
the rotational movement of the cartridge B.
Therefore, the cartridge B does not collide with the
tfansferring roller 11 or the like during the
cartridge installation. _

‘The'ethGimenf illustrated in Figure 55
exemplifies a case in which the auxiliary guide
portian 35 is provided on the internal surface of the
right side wall and the second guide portion 7b on the
left is shortened, but the auxiliary guide portion 35
may be provided on the left side, or on both sides.
Further,-the second guide portion 7b on the right may
be shortened. | | | |

In the first.éﬁbodimeht, the guide member 1llb

for guiding:the recordihg medium P to the transferring

roller 11 is positionally fixed (Figure 1), but an
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alternative structure may be employed in which the

guide member ilb is allowed to move vertically along
with the transferring roller 11. With such an
arrangement, when the transferring.roller 11 escapes
downward during the p:océss cassette B installation,
the guide member 1l1lb also escapes downward; therefore,
the col;ision which occurs between the cartridge frame
1 and guide member 1lb can be surely prevented without
a need for strict control over the vertical distance
between the second guide portion 7b and guide member
lLb, or the like.

Further, a discharging needle as a
discharging member for discharging the recording
medium P after the toner transfer is provided adjacent
to the transferring roller 11, and this discharging
needle may be mounted as shown in Figure 59 so that it

“is moved along with the transferriﬁg'roller 11 in the

same manner_as-described_in the foregoing. In this

_case, the same effects as described in the foregoing

are obtained.
{Pressure Generation by Drum Shutter)

In the first embodiment, the drum shutter 17a
is designed to be automatically opened as the process
cartridge B is installed, and to be automatically
closed by the torsional coil spring 174 as the
cartridge B is pulled out. Therefore, when the

prdcess'cartridge B is in the image forming apparatus,
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the drum shutfer 17a is pressured in the élosing
direction by the spring 17¢, whereby the process
cartridge B is pressured in the direction in which the -
process cartridge B is to be lifted outléf the frame
15, which is one of the advantages of such a design.
However, when the pressure from the torsional spring
174 is too'strong, the process carfridge'B becomes
positionally instable.  Therefore, a locking mechanism
may be provided for locking the drum shutter 17a when
the drum shutter 17a is opened.

- As for the locking mechanism, referring to
figure 60, a lever 37b pressured by a compression
spring 37a is provided.af a_predétetmined location of
the process cartridge B, wherein this lever 37b
engages into an engagement hole 37c pro#ided on the
drum shutter 17a when the shutter mechanism opens all
the wﬁy. By this arrangement, the drum shutter 17a is
locked iﬁ the open state; therefore, the pressure from
the torsional coil spring 17d is prevented from
working to 1ift the probess caitridge B. |

The locked shutter mechanism is released by
an eject button 38 shoun in Figﬁre 60. More
specifically, the apparatus main assembly 6 is
provided with the ejgct butfon 38, which is pressured
by a compression spring 38c in the direction to stick
out of the apparatus mgin assembly. As fhis ejection

button 38 is pressed, a pressing projection 38a
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. engagement is broken and the top 1id 16b is opened by

. of the frame 15, by the pressure fram the spring 174,
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located at the end of the button pushes in the lever
37b, whereby the lever 37b is disengaged from the
engagement hble 37c, reléasing thereby the shutter.
mechanism from the locked state. |

~ The eject button.38 is provided with an
engagement claw 38b. When the top 1id 16b is closed,

hoock 39 provided on the top 1id 16b, locking thereby
the top 1lid 16b in the closed state. On the other
hand, when the eject button 38 is pressed, the

the pressure from the torsional coil_spring provided
at thé rotational center of the top lid 16b. 1In other
words, as the_ejecfion.huttdn 38 is pressed, thé top
1id 16b is automatically opened, and at the same time,
the process cartridge B is lifted, as if floating out

which makes it easier to take out the process
cart ridge B. |

Referring to Figures 61 - 65, the pressure
which is provided by the drum shutter in the first
embodiment can be provzded by an alternative
structure, which is totally different from that in the
first embodiment. Hereinafter, the structure of the
alternative strﬁcture shown in Figures 61 - 65 will be
described. |

. In this embodiment, a process cartridge 40
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shown in Figure'61 is installed in the image forming

'apparatus 41 by inserting it through an inserting

window 42 provided in front of the apparatus. The
process.cartridge 40 and image'fbrming apparatus 41
have the same functions as those of the first
embodiment, and the.process cartridge 40 comprises a
cartridge main aséembly 40a and a case 40b which
functions as the shutter mechanism.

The carfridge,ihserting window 42 is blocked
with a thin plate.44 imparted with the pressure from a
spring 43.in the cloéihg direction, and this thin -
plate 44 is puéhed open by the process cartridge 40 to
be inserted. The process cartridge 40 is inserted
until its flange portion 40c becomes substantially
level with the front surface of the image forming
apparatus main assembly, as shown in Figure 63. A&s
the cartridge @ain assembly 40a is pushed in further,
the case 40b remains where it is. As a result, a
forward portion of the cartridge main assembly 40a is
projected out of the process cartridge 40. Then, the

'projected cartridge main assembly 40a is detected by

an unshown sensor, and a geér 44 engaged with an
unshown motor begins to rotate.

. The gear 44 engéges with a rack 40al provided

on the top'surfacé of the cartridge main assemhly 40a;

and the cartridge main assembly 40a is pulled out

further from the case 40b hy the rotation of the gear
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~ 44. At this time, an axle 45 that is the extension of

the axle of the photosensitive drum contained in this
cartridge main assembly engages into a guide grbove 46
-provided_Within the imége'forming apparatus 41, being
thereby guided forward by this guide groove 46.
.Referring to Figure 64, a contact 47 for making an
électrical contact is prdvided at the rear (left side
in Figure 64) of the cartridge main assémbly 40a. As
the cértridge main assembly 40a is further pulleg out,
the contact 47 comes in contact with a contact pin 49
which ié provided on tﬁe image forming apparatus 41
side and is under downward pressure from.a spring 48.
At this time, the cartridge main assembly 40a is
subjected to the downward pressure from fhe contact
pin 49, and as a result, the rear portion of the
cartridge main assembly 40a slightly drops down along
the guide groove 46.

Also, as the cartridge main assembly 40a is
inserted, a shaft 50 provided on the image forming
apparatus 41 side is projected into a hole 40bl of the

case 40b. This shaft.SO is pressured by a compression

spring 52, by way of a lever 51, in the direction to

be projected into the hole 40bl, wherein the lever 51 -
is exposed outwa;d the_image forming apparatus 41.
When the cartridge main assembly 40a is further pulled
out to a predetermined point, the shaft 51 drops into

a concave 40a2 provided on the sidé surface of the
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cartridge main assembly 40a, whereby the cartridge

" main assembly 40a_is locked at this location against

the pressure of a tension spring 40d working to pull
‘the cartridge main assembly 40a back into the case
40b. In other words, in this locked state, the force
of the tension spring 404 is prevented frbm working to
move the cartridge main assembly 40a out of the normal
position; therefore, the process cartridge 40 is
positionally stabilized in the image forming apparatus
a1. | ' |

‘The lever 51 is pivotable about an axis 5la,
and when a force is exerted in the direction of an
'arrow in Figure 65, the shaft 51 is pushed out of the
concave 40a2 by the prqssuré from the tension.spring_
40d, and the cartridge main assembly 40a is pulled
back into the case 40b. Dﬁring this pull-back, since
thé.gear 44 and rack 40al remain engaged, the gear 44
serves as a damper to prevent the cartridge main
assemhly 40a from being snappingly pulled back into
fhe-case 40b.: . _. _

After the cartridge main assembly 40a has
been pulled back into the case 40b, the cartridge main
assembly 40a protrudes a predetermined amount from the
image fbrming apparatu§_41 as shown in Figure 63,
making it easy to pull it out.

As described in the foregoing, the provision

of the tension spring 404 with an adequate force for
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pulling back the-cartri&ge main assembly 40a into the
case 40b, as well as the provision of the locking |
mechanism make it extremely easy to take out the
cartridge 40. |
Further, with this arrangement in place, the
installation related status of fhe cartridge 40 can be
monitored by observing the condition of the lever 51.
More specifically, referring to Figure.66, when the
process cartridge 40 ig_not in the image forming
apparatus 41, the lever 51 looks as shown in Figure
56(a5; when the process cartridge 40 haé been properly
installed and the shaft 51 has dropped into the
concave 40a2, it looks as shown in Figure Gﬁ(b), and
when the cartrxdge 40 has been improperly installed in
the image forming apparatus 41, it looks as shown in
Figure 66(c). Therefore, the installation related

- status of the cartridge can be determined just by

observing externally the position of the lever 51.

. {Electrical Component ﬁnit}

Next, alternative embodiments for the

elect:ical component mounting board will be descrihed.'

Refgrring to Figure 32, the first embodiment
éxemplifies a case in'wnich the AC input portion 1l4al

. .and high voltage source portion 14a3 are disposed on

the non-driven side, and the'Dc'power source 14a2 and
control circuit portion l4a7 are disposed on the

driven side, but in the some image forming -
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apparatuses, for example, in an image forming - |
apparatus which does not require the process caftridge
B, it is unnecessary to limit the internal component
arrangement to those described hereinbefore.

For example, feferrihg to Figure 67, when a
12 ﬁ DC and a 5 V DC are used as the DC power source,
the high voltage source 53a, DC source 53b, control
circuit portion 53c, and AC input portion 53d may be
disposed in this order from the upstream side relative
to the recording medium P conveying direction.

The reason for this arrangement is as
follows. The charge bias and development bias for
forming the toner image on the photosehsitive drum,
and the transfer bias,'which are applied during the -
image forming operation, must have a high voltage, and
these image forming members are likely to be disposed
on the upstream side relative to the recording medium
P cénvéying direction in many cases. Therefore, |
hawing.the high voltage source 53a disposed.adjacent
tb these members-eliminates a need for a long wiring,
effectivgly preventing leakage. -

The purpose of'disposing the DC power source
53b substantially in the middle of the electrical

component mounting board 53 is for using short wiring

" to supply the electrical powet from this DC power

source 53b to the main motor which drives the

photosensitive drum or the like. More Specifically.
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the dr1v1ng force is transmitted from the main motor
to the photosen51tive drum. conveying roller, fixing
roller, or the like, which are disposed at appropriate
ldcations on both upstream and downstream sides of the
main motor; therefore, when the main motor is disposed
substantially-;n the middle of the apparatus, the gear
train is divided into two sub-trains, one on each
side, prevepting thereby excessiv¢ load concentration
which'occurs on specific gears on the upstream side in
the diffefent fype apparatuses without the gear train
division. This dissigétion of the load is.
advantageous;not'only from the standpoint of gear

damage p:eventidn, but also from the standpoint of

maintenance of the strength of the frame on which the
gear train is mounted. Further, since the gears are
arrgnged so as for the”méin motor to be disposed in .
the middle of the gear train, a higher latitude is
ailowed for the gear train arrangement in the front
and rear direction of the apparatus, which in turn

facilitates the downsizing of the apparatus. Further,

the central portion of the apparatus has mechanically

higher strength; therefore, it is preferable to place
the main motor suhstantially'in the center of the
apparatus, which in turn renders it preferable for the

DC power source 53b, which supplies the pdwer to the

- main motor disposed sﬁbstantially in the middle, to be

disposed substantially in the middle of the electrical
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component mounting board 53.

In order for the power to be supplied from
the AC input portion 53d to the heater of the fixing
device, the AC inpﬁt portion 53d is preferred to be
disposed adjacent.te the fixing device disposed at the
rear portion of the apparatus. .Aiso, in order to
prevent the noises or the like, the image signal or
the like is preferred to be ihputted from the side
opposite to the AC input portion 534; therefore, the
control circuit portion 53c for ingutting the image
signal or the like is preferred to be disposed on the
side opposite to the AC input portion 53d. |

The electrical component mounting board 53
can be used with either an apparatus in which the
recordlng medium P is horizontally conveyed by the
conveying roller pair 54a and 54b as shown in Figure
68(a), or an apparatus in which the recording medium P
is conveyed upward from below by the conveying roller
pair 54a and 54h_as shown in Figure 68(b).

While the first embodiment contains two
boards, the electrical,componeet mounting board 14 and
image processing_circu;t'board 22, this image
processing circuit board is to be exchanged so that it
matches the host.computer, and cdnceptuaiiy speaking,
it belongs to the control circuit portion within the
electrical component ﬁoﬁnting board. .

(Cooling Fan)
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Next, alternative embodiments of the cooling
fan will be deséribed. The first embodiment

exemplifies a case in which the fan cover 19b and

filter 19c are composed of different materials as

shown in Figure 41, but it may be structured as shown
in Figures 69 aﬁd 70. In Figures 69 and 70, the
components having théﬁééﬁﬁﬁiﬁﬁéfiqn as those in the
first_emhodiment'a:e designated by the same symbois.
First, referriﬁg to Figure 69, the cooling

fan 19 and filter 19¢c are integrally molded of resin
material with excellent fluidity. With this molding
arréngement,_one of thé steps in the first embodiment,
that. is, the step in which the filter 19c¢ is attached
to the fan cover 19b, can be eliminated, and also, the
component count is'redﬁced.' Therefore, the
manufacturing cost can be decreased.

| In the case of the cooling fan 19 illustrated
in Figure 70, the fan cover 19b and filter 19c are

" integrally molded of resin, and their surfaces are

plated (for example, aluminum, nickel, or the like) to
create integrally the shield plate 19c. Such a design
can further reduce the number of assembly steps and
the component. count. | _

The fan cover '19b and filter 19c may be
integrally molded of electrically conductive flexible
résin or may be formed of springy metal (spfing steel

or the like) by drawing, so that the fan cover itself,



/
i

jaced

~123-

béing integral with the filter, can be imparted with
the shielding effects. This gives the same effects as
those described in the forgoing.
{Miscellaneous} _

The process cértridge described hereinbefore

refers to a process cartridge'comprising an

. electrophotographic’ photosensitive member or the like

10

15

20

25

as the image bearing member and at least one
processing means. However, many other cartridge
designs are poséible'beside those of the embodiments
described hereinbefore. For example, the process
cartridge'is available in the form of an exchangeable
process'qartridge in which: an image bearing member
and a charging means are_integrally assembled; an
ihage bearing member and a deyeloping means are
integrally assembled: or an image bearing member and a
cleaning means are integrally assembled. Further, the
procéss cart:idge'ié élso available in the form of an
exchangeable process cartridge in which an image
bearing member and two or more processing means are
integrally assembled.

In other words, the process cartridge
described hereinbefore refers to an exchangeable
process cartfidge for an image forming apparatus,
comprising a charging means, developing means, and
cleaning means, which a*e integrally assembled with an

electrophotographic phbtosensitive member, in the form
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of a cartridge: comprising at least one pf a charging
means, developing means, and cleaning means, which are
integrally assemﬁled with an electrophotographic
photosensitive member, in the form of a cartridge; or
comprising at 1éast_a déveloping means, which is

integrally assembled with an eledtfophotographic

'photosensitive member, in the form of a cartridge.

' During the descriptions of the embodiments of

the pfesent invention, a laser beam printer is
selected as an example of the image forming apparatﬁs;
but the present invention does not need to be limited
by this choice. It is needless to say that the
present invention.is applicable to many other image
forming apparatuses such as an eleétrophotographic
copying machine, facsimile apparatus, LED printer,

word processor, or the like.
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According to.the embodiments described above,

a latent image formation starting position to form a

‘latent image by application of light to said image

' bearing member, a position where the toner image is

formed by development of the latent image, and a sheet
feed reference position for a recording sheet onto
which the toner image is to be transferred, are at the
same side, and the:efore, the latent image formation,

the toner iﬁage formation and the image transfer can

‘be carried out with deviation, and therefore, high

quality images can be érbvided.

By providing a gear.train for transmitting
the driving force to the image bearing member or the
like, are provided at the samé side as the reference,
and therefoté, the distance between the reference and
the gear is shortened. For this reason, when the drum
gear comprising the'helicgi gear is displaced to the.
reference surface siﬁe,'the error can be reduced.

As described in the foregoing, according to
this invention, an image forming apparafns with which
the_image quality is'improved, can be provided.

 While the invention has been described with

.reference to the structures disclosed herein, it is

not confined to the details set forth and this

application is intended to cover such modificationé or

‘changes as may come within the purposes of the .

improvements or the scope of the following claims.
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. WHAT IS CLAIMED IS:

1. An image forming apparatus for forming an
image on a recording material, to which a process
.cartridge is detachably mountable, said image forming
apparatus comprising:

| mounting means for mounting a process

cartridge having an imagg bearing member comprising a
helical geér, and process means actable on said image
hearing member; _

feeding means for feeding the recording
material;

projection means for projecting image
information light onto said-image beating member in a
direction from a projection reference diéposed at one
ide of an axis of said image bearing member to the

other side;

a positioning referénce for position;ng said

© image bearing member in its axial direction;

feed guidé reference for guiding the
recording material fed by said feeding means; and
| wherein said positioning reference,'said feed
guide reference and said projection reference.a:e

disposed in a same side of a main assembly of said

image forming apparatus.

2. An apparatus according to Claim 1, wherein

said image bearing member is rotated by a driving

R R AN A
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force from a motor of the main assembly; transmitted

to a helical gear of said image bearing member.

3. An apparatus'aécprding to Claim 1, whe:gin
said projecting means sequentially emits a laser beam
in accordance with image information toward the axis
of said image bearing member from said projection

reference.

4. An apparatus according to Claim 1, wherein
the recording material is fed along said feed guide

reference by a slanted feeding roller.

5. An apparatus according to any one of Claims
1'- 4, further comprising first drive t:ansmission
means for transmitting driving force to said image

bearing member, and second drive transmission means

for transmitting a driving force to said feeding

means, wherein said first and second transmission
means are also disposed in the same side as said
positioning reference, feed guide reference and the

projection reference.

6. An apparatus according to Claim 2, wherein

said first and second transmission means are in the

- form of a gear traim for transmitting a driving force

o S T T R
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7. An apparatus according to Claim 5, wherein
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said first and seCond transmission means transmit the

driving force from one and the same motor.

5 - 8. An apparatus according to Claim 1, wherein

said image forming apparatns_ié a laser beam printer.

9. An apparatus acébrding to ciaim 1, further
comprising mounting means for.mounting a process
10 cartridge 1nte§ra11y containing charging means,
developing means or cleaning means, as said process
means, and an electrophotographic photosensitive

member as said image bearing member.

15 _ 10. An apparatus according to Claim 1, further
compriSing mouﬁting means'for mounting a process
cartridge.integrally having at least one of charging
means, developing means and cleaning means as process
means, and an electrophotographic photosensitive

20 member as said image bearing member;

1l1. An apparatus according to Claim 1, fufther
éompfising ﬁounting meéns :or mounting a process
cartridge'integ:ally having at least one of developing

25 means as procesé means and an electrophotographic .

photosensitive member as said image bearing member.

T
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12, Image forming apparatus to which a process cartridge:
having a photosensitive member, can be detachably mounted
and wherein reference means for guiding recording
matérial on which an image is to'be_reprodnced, and
reference means for positioning the photosensitive member
of the prdcess cartridée when mounted in the apparatﬁs
ﬁhe two reference means being located An the same side

of the apparatus.

13.. Image forming apparatus substantially as

hereinbefbre desc_rihed' with reference to any one of the

figures of the accompany'ing drawings.
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