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PAGE PRINTER

The present invention relates to a page

printer.
| In a page printer, a light beam controlled

in accordance with a data signal is radiated onto a
photosensitive body so as to record characters and
patterns on paper. -

In order to improve printing quality and
printing speed, a page printer utilizing the
principle of "xerography" has been developed in

‘which a light beam is controlled in accordance with
_printing data so that a latent image is formed on a

photosensitive drum, and colored toner is adhered to
the latent image and then fixed on the paper being
printed. '

To facilitate maintenance and the like,
such a page printer is typically made in a clamshell
configuration. Thus, as shown in Fig. 10, the _
printer housing M is divided into two members N and
Q so as to provide a large access opening. A light
writing unit is housed in one half Q and a
photosensitive drum, a developing unit, etc. are
housed in the other half N. Further, a paper
conveying path is provided from one side to the
other side of the housing so that printing paper is
fed from a paper cassette R provided on the one side
of the housing. A substrate S of a controlling
electronic circuit is housed in the housing N in its
bottom portion so as not to hinder the formation of
the light path. ' '

' With such a structure, when the circuit.
substrate has to be adjusted or otherwise
maintained, it is necessary to invert the housing so
as to expose the circuit substrate. Thus, it is
impossible to operate the printer during adjustment
of the circuit substrate.
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PAGE PRI NTER W TH ELECTRI CALLY CONDUCTI VE LATERAL SI DE PLATE
BACKGROUND OF THE | NVENTI ON 1. Field of:the Invention

! THIS SHEET HAS BEEN Ji
REPLACED

Various prior approaches to simplifying access to internal
printer assemblies for purposes of maintenance include an Image
Forming Device (Patent Abstracts. of Japan, Vol. 11, no. 345, p.
636, 1987) having a control circuit that is accessible through a
removable panel located at the lateral side of the printer, and a
printer including a flip-down front door for accessing internal
printer assemblies (European Patent Application 0240337 A3).

Also, see for example, European Patent Application,
Publication No: 0357041 A2, filed August 30, 1989 and having a
priority date of August 31, 1988, and a publication date of March
7, 1990. In the application, a printer is enclosed that includes
& separate housing for a control circuit, but does not address the
problem of interferences with operation of the sensitive control
circuit due to operation of various emissions from various printer
elements.

The present invention was developed as a result of the
foregoing disadvantage of the printer described above. Thus, it
is an object of the invention to provide a page printer in which
maintenance is easy. '

The foregoing object is achieved according to the present
invention by the page printer of independent claims 1, 2 and 3. Further
advantageous features of the page printer are evident from the
dependent claims. '

In a preferred embodiment, the invention provides a page printer including a
gate roller, a developing unit, a photosensitive drum unit, a fixing unit,and
a2 paper discharging roller in a housing in the order stated from
above, an optical writing uni't in the housing at its rear side,
and a controlling electronic circuit means housed at the side
portion of the housing.

Since the controlling electronic circuit means is independent
of the printer mechanism, the controlling electronic circuit means

i



The present invention relates to a page printer in which a |light beam
controlled. in accordance with a data signal is radiated onto a

D eacPip: P8y agiussa i Fog phor “the| RELAter BochApLAT: b BRI SREFIEL.
and priThusg adjustment is simplified.

Other objects, features, and characteristics of the present .
invention, as well as the methods of operation and functions of
' the related elements of structure, and the combination of parts
and economies of manufacture, will become more apparent upon
consideration of the following description and the appended clainms
with reference to the accompanying ‘drawings, all of which form a

part of this specification, whe?::ei_n__]_:iké reference
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speed,” a page printer utilizing the principle of "xerogra- phy" has been.
devel oped in whimér#lsi gesignate zozeespondihbhcBaickudGroRdNce With |
printing data $$$% gflgtent image is formed on a photosen5|t|ve drum
and col ored P%ﬁ% 88°to the latent | mage and tpremrfxed=on-

: - d THIS SHEET HAS BEEN |,
paper being printed. REPLACED :

FIG. 1 is a perspective view showing the
‘outside appearance of the printer of the invention
on which a cut sheet feeder is mounted; _
FIG. 2 is a perspective view showing'the
printer of FIG. 1 with the front .cover opened and a
photosensitive drum unit @rdvn out;
FIG. 3 is a sectional view showing the
state in which printing can be performed;
- FIG. 4 is a sectional view showing the
state in which the cover is opened;
) FIG. 5 is a sectional view showing the
‘state in which the cut sheet feeder is retreated;
FIG. 6 is a sectional view showing the
sectional structure in the vicinity of the circuit
substrate housing portion; _
_ FIG. 7 is a sectional view showing another
embodiment of the present invention; '
FIG. 8 is a perspective views showing a
further embodiment of the present invention;
FIG. 9 is a perspective view showing yet a
- further embodiment of the invention; and
' FIG. 10 is a'view showing an example of

the conventional page printer.

The present invention will be described in
detail hereunder on the basis of the illustrated
embodiments.

FIGS. 1 through 4 are perspective and
sectional views showing an embodiment of the present
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gfd-faéertate naintenanée and the like, such a page ‘printer is typiéally
‘made®in a clanmshell configuration. Thus, as shown.in F#G 10, the printer
housing Mis dinventien:o IilothenSzavings.dthes yefénencdy aymerad 3ar ge

s enn L tafiinatia g Retay ot ritiing & gty Q 0 3
mechanism. The ha%sing 1 is provided with a paper
discharge opening 3 for discharging printed paper
fed from paper discharge rollers 2 at a lowe '
portion of the housing on the front side of
housing. A cover body 4 is pivotally attached to’
the housing with a hinge so as to cover the front
side of the printer. Side piates 5 for supporting
various kinds of units aéé'§§6vided on the inner
surface of the opposite sides of the housing, and a2
cut sheet feeder 6 movable by means of guide

" mechanisms 7 is provided at the upper portion of the
housing. Further, a space 9 which can be covered
with a cover 8 is formed on the side of the housing

1. In the embodiment illustrated in FIG. 6, space 9
is separated from the housing interior by means of
the side plate 5 and a side wall la of the housing.
A controlling electronic circuit substrate 13 is
housed in space 9. A control panel 11 including
operation switches and the like and external storage
medium insertion openings 12 are pro#ided on the
front surface of the housing 1.

<

A paper guide plate 15 defining a paper
receiver 14 which is opened at its upper end, a gate
roller 17, a photosensitive drum unit 18, and a
fixing unit 44 provided below a shielding plate 43
are mounted, in that order, to the front side of the
housing. A developing unit 30 is provided on the
rear side of the paper guide plate 15 and has a
shutter 32 provided so that a toner supply opening
is exposed when the cut sheet feeder 6 is retreated
(FIG. 5).

A magnetic brush on the surface of a
magnetic sleeve 35 of the developing unit 30 is in
contact with the circumference of the photosensitive
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uni t,

paper

are housed in the other half
S prOV|ded fromone side to the other sjde ofkiFhaCHe
is fed froma paper cassette R pro

TﬂﬁuvmﬁEW“A%BB@% r conveying path _ .
so that prrntlng
on the one side of the

housi ng. A subaguft aqs O’mﬁé]_@ﬁﬁﬁdﬂaﬁdalm iy 9y t{d s housed in the
housi ng N in 'i:%owt}g %mw&%t 2’ riarsé%eatemined gap circunferentially

vy
»

from the bottom of the developing unit 30, and a
discharger unit 39 is provided on the upstream side
in the rotation direction of the electrostatic
charger unit 38.

The housing inter;or is separated by a
partition wall 41 into front and rear spaces. An
optical writing unit 40 is provided in the rear
space so that a light beam from the optical writing
unit 40 is radiated onto a surface of the
photosensitive drum 24 through a window 41a of the
partition wall 41 and through the gap between the
developing unit 30 and the electrostatic charger
unit 38. '

) ' The housing is divided into upper and
lower spaces by the shielding plate 43 below the
photosensitive drum unit 18. The fixing unit 44,

. constituted by a heating :oller 45 and a pressing

roller 47, and an exhaust fan 46 are provided in the
lower space. A groove 42 for receiving waste toner

is provided at the joint of the plate 43 and the wall 41.

A paper guide 48 is provided on the
discharge side of the fixing unit 44 so as to form a
path for transporting vertically moved printing -
paper to the paper diécharge opening 3 through the
paper discharge rollers 2.

A paper detecting lever 16 for operating a
paper detector (not shown), a pinch roller 50 which
abuts the gate roller 17, and a transfer unit 51
opposed to the photosensitive drum 24 on the
downstream side of the magnézic sleeve 35 are
provided on the inner surface of the cover 4. A
guide member 52 defined by a plurality of centrally-
concave ribs 52a arranged in the direction of width

of the paper is provided on the path extending from

the photosensitive drum 24 to the fixing unit 44 so
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:not. fo-hinder the formation of the Ii : Stch a structure,
mhen the circuit substrate has to be ed or otherwi se nmaintained, it

i 5 necessary tthaththe Rapen siischarged sfrom.ctpe photesensitivesupst rat e.
Thus, it is i MQasidl dd Chpfétif éhfvedi 8 otndUEovér of-siael nent of the

circuit substrate. The cut sheet feeder 6 includes a base 60
vhich can be set in two positions: a paper feeding
position (FIG. 3) and a retreating position (FIG.
5). A plurality of paper feeding rollers 61 and 62
are provided on the base 60 so as to be parallel to
each other at front and rear positions relative to
the front side. Paper-ﬁﬁbpeis 63 and 64 are erected
on the base 60 so as to-;éﬁéfihe lower end of the
paper to be printed touch the feeding rollers 61 and
62. Guide members 65 and 66 extend from the lower
ends of the paper feeding rollers 61 and 62 to the
paper receiving opening 14. Further, laterally

_ movable guide members 67 are attached substantially
“vertically above the paper receiving opening 14 to
thereby form a2 hand insertion inlet 68. Finally, a
lock member 69 is preferably provided for fixing the
base 60 to the body 1.

When the size of paper to be printed is
selected, one of the paper feeding rollers 61 and.
62, which corresponds to the selected size, for
example, the paper feeding roller 62, is rotated and
a sheet of paper is taken out from the paper hopper
65 and moved toward the body 1 by the gquide 66.

When the top end of the paper reaches the upper

surface of the housing body 1, the paper enters the
upwardly open receiving opening 14 and is guided by
the guide plate 15 so as to move downwardly in the
body 1 to abut the gate roller 17. At this stage,
the paper activates the paper detecting lever 16.
Accordingly, a signal is produced by the paper and
the gate roller 17 is rotated to further move the
paper downward after detecting a reference position
of the paper. '

___J____{___’-——'———’—’
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SUWARY OF THE | NVENTION  The presenl.iaveni4
of the foregoing disadvantage of th Tﬂﬁﬁﬁﬁf‘desch ed above. Thus, it is
an object of the invention to providge a pBE@JHF4%tDV #n whi ch nmai nt enance

I S easy. The foregoi ng gibitdfd dtheéd ’d d%qg)rﬁg %t&ﬂ}éed is
supplied to the controlling circuit substrate 13 so
that the light beam generating unit 40 is controlled
to form a latent imﬁge on the photosensitive drum 24
in accordance with the supplied data. Toner is
adhered to the latent image by the developing sleeve
35 with the rotation of the photosensitive drum 24
so as to develcp the latent image. The developed
image is moved to a positioh opposed to the transfer
unit 51 as the photosensitive drum 24 rotates, for
example by rotating knob 23, is transferred onto the

printing paper.
-The printing paper passed through the
' transfer unit 51 touches the top end of guide member
52 of the cover 4 and moves downwardly with its rear
“surface moving along the guide member 52 as the page
is printed. Thus, while being kept in a bent or
curved state, the paper is fed into-the fixing unit
44, where the toner adhering on the paper surface is
fixed. Thus, the printing paper is moved to the
fixing unit 44 so that a gap is maintained between
the housing body and the surface of the paper which
has non-fixed toner thereon. That is, the printing
paper is moved to the fixing unit 44 and the toner
is fixed thereon without the toner adhering on the
surface of the paper belng rubbed by the housing
body.
The paper passed through the fixing unit
44 is guided by the guide member 48 so as to be
discharged by the paper discharge rollers 2 from the
paper discharge opening 3 with the printed surface
‘. of the paper facing down. Qgrlng " . the fixing
step, high temperature air due to exhaust heat of
the fixing unit and moisture evaporated from the
printing paper are prevented from penetrating into
the photosensitive drum 24 and the optical writing
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ipkesgnt invention, by providing a gane roller, a develop- ing unit, ‘a -
phot osensitiv fnqéwg tﬁefkﬁiaﬂdﬂﬂbtpliﬂ@ 23P8R8" adisaebaddi ng roller in
a housing in t der t at ed .
tion 49 &and are immediately discharged from the
housing by the fan 46.

If paper is jammed during printing, the
cover 4 is opened and the paper pressing members
such as the piﬂéh roller 50, the transfer unit 51,
the paper guide member 52, etc. are separated from
the body 1 together with the cover 4. Thus, the
printing paper conveying.path is exposed on the
front of the apparatus ard tlie jammed paper can be
easily removed. |

After the paper has ben completely

* removed, the cover 4 is gently returned to the body
1 so as to enable printing to be continued. During
_ the opening and closing of the cover, of course, the
.optical writing unit 40 and the photosensitive drum
- 24 are stationary on the side of the body 1. Thus,
there is no relative displacement between the
optical writing unit 40 and the photosensitive drum
24 which require precise positioning, and thlere are
consequently no probiems associated therewith.

' Although static electricity having an
extremely high electric potential is generated
during the printing process because printing'paper
is frictionally passed on the photosensitive drum 24
and the fiiing roller 45, -the printing mechanism and
the controlling electronic circuit substrate 13 of
the invention are separated from each other with
side plate 5. Side plate 5 is formed from an
electrically conductive material and thus serves as
a shield against static electricity. In addition,
noise is prevented from entering the controlling
electronic circuit substrate 13 without any special
additional shielding structures.

If it is necessary to adjust the
controlling electronic circuit substrate 13 upon
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completion of assembly of the apparatus or for
maintenance of the'apparatus, the cover 8 provided
on the side of the housing 1 can be opened, and the
circuit substrate 13 can be exposed with out moving
the housing or otherwise disrupting or preventing
printiné. Accordingly, depending on the items to be
adjusted, the controlling electronic circuit
substrate 13 can be adjusted while printing is being
performed. _

Although the space 9 is defined adjacent
or in side wall la of the housing in the embodiment
of FIG. 6, it is apparent that even if the space is
separated . from the housing interior by only a side
plate 5, as shown in FIG. 7, the advantages of
mounting'the circuit substrate 13 to the side of the
'housing can still be realized.

FIG. 8 shows a second embodiment of the
present invention. In that figure, the reference
numeral 70 designates a concave portion formed in
the side portion of the housing. A pivotable box-
like cover body 71 is attached with a hinge to the
end or edge of the concave portion 70 so as to house
the controlling circuit substrate in the concave
portion 70 or inside the cover body 71. In this
embodiment, the circuit substrate can be housed in
the concave portion 70 and the box-like cover body
71, so that the entire circuit substrate can be
exposed by simply opening the cover body 71.

FIG. 9 shows a third embodiment of the
present invention. 1In that figure, the reference
numeral 72 designateé a box-like element for housing
an electronic control circuit substrate. The box-
like element 72 can be inserted into a concave
portion 73 formed in the housing body 1 and
connected to the body with a connector 74. In this
embodiment, by preparing a plurality of control

This Sheet Has Been Rep ' THIS SHEET HAS BTN
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o
a controlling electronic circuit -means hdused

hous{ ng. Si mwﬂ&s:(inr:ﬂhngeere:teverg asertst speeitications,

5T abave, a-light witi ng unit in the hou5| fig a't its rear side,
at the side portion of the "

pendent of theyRLl QLe MRGIANES ph"EefORh" QLELEGaBEECHith a

required specification by simply exchanging the box-
like element 72.

As described above, according to the
present invention, the gate roller, the developing
unit, -the photosensitive drum unit, the fixing unit,
and the paper discharge rollers are assembled on the
side plate of the housing in that order from above, _
and the controlling electronic circuit means is
housed at the side portion of the housing so that
the printing mechanism and the .electronic control
circuit portion are separated from each other. -
Accordingly, the circuit portion can be adjusted
wvhile the printing mechanism is being operated.

Further, according to the present
inventicn, since the side plate is made of an

electrically conductive material, static electricity -

due to the printing mechanism can be shielded by
means of the side plate without a special shielding
plate beinqg recuired.

THIS SHEET HAS BEEN |
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troni¢ circuit means can be adj usted even mhen t he

inter mechanismi's

bei ng operated. Thus, adjustment is sinj e BE@Nhr obj ect s,

f eat ures,

and characteristics of the

: as well as the

met hods of operation and functions of the Rél’ NS enent s of structure,

and

1.

a housing (1) having a front side, a rear side, first and -
second lateral sides and a lateral side plate (5), said
lateral side plate being formed from an electrically
conductive material; |

a gate ‘roller (17), a developing unit. (30), a
photosensitive drum unit (18), a fixing unit (44), and
paper discharging roJ_.lers which are mounted in the housing
and orientated to provide a paper path;

said gate roller (17) is mounted in a épace at the front
side of the housing (1); ' |

a controlling electronic circuit (13) housed in said
housing (1) at a lateral side portion (9) thereof, said
lateral side plate (5) being disposed between said circuit
(13) and said units;

whereby the lateral side adjacent to said lateral side
plate (5) is constructed such that upon movement of a
movable member (8, 71, 72) the controlling electronic
circuit (13) is accessible dur:.ng operation . of the page.

printer.
A page printer, comprising:

a2 housing (1) having a front side, a rear side, first and
second lateral sides and a lateral side plate (5), said
lateral side plate being formed from an electrically

conductive material; /,/
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the conbi nati onWﬁmﬁ es of manufacture, will becone nore
apparent upon ¢ era \m fol l ow ng description and the appended
claims with refe ‘m‘w m npanyi ng draw ngs :

part of this spec réin |ikeZefer,
corresponding parts in-the various ’

a gate roller (17), a developing unit (30), a
photosensitive drum unit (18), a fixing unit (44), and
paper discharging rollers which are mounted in the housing
and orientated to provide a paper path;

said paper discharging roller (2) is mounted in a space at
the front side of the housing (1);

a controlling electronic circuit (13) housed in said
housing (1) at a lateral side portion (9) thereof, said
lateral side plate (5) being disposed between said circuit |
(13) and said units;

whereby the lateral .side adjacent to said lateral side
plate (5) is constructed such that upon movement of a
movable member (8, 71, 72) the controlling electronic
circuit (13) is accessible during operation of the page
printer.

3. A page printer, comprising:

a housing (1) having a front side, a rear side, first and
second lateral sides, and a lateral side plate (5), said
lateral side plate being formed from an eléctrically
conductive material;

a gate ©xoller (17), a developing unit (30), a
photosensitive drum unit (18), a fixing unit (44) and a
paper discharging roller (2) assembled ‘on the side plate
(5) of said housing in that oxrder;

and a controlling electronic circuit means (13) which is
housed at the lateral side portion (9) of the housing (1)
such that the printing mechanism and the electronic control

_
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figures. BRI EF DESCRI'PTION OF THE DRAWNGS FIG 1 is a perspective view
showi ng the outside appearance of the printer of the invention on which a

cut sheet feeder is mounted; FIG 2 is a perspective view showrg the
printer of 3 [ THIS SHEET HAS BEEN
_REPLACED

circuit portion are separated from each other by means of
the lateral side plate (5). '

A page printer as  in claim 3 wherein the lateral side
portion (9) adjacent said side plate (5) is constructed '
such that upon movement of a movable member (8,71,72) the
controlling electronic circuit (13) is accessible dui:ing

_operation of the page printer.

A page printer as in any one of the preceding claims
wherein: '

the gate roller, developing unit, photosensitive drum unit,
fixing unit, and paper discharging rollers are mounted in a
space at the front side of the housing in substanfially
vertical alignment, one with the other.

/
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FI'G. 1 with the front. cover opened and a photosensi- tive drum unit drawn
out; FIG 3 is a sectional view showi ng the state in which printing can
be perfornmed; FIG 4 is a sectional view showing the state in which the

cover is opened,
THIS SHEET HAS BEEN E
REPLACED 4

Abstract

A page printer, comprising a housing (1) having a front side,
a rear side, first and second lateral sides and a lateral side
plate (5), said lateral side plate being formed from an
electrically conductive material; a gate roller '(17), a
developing unit (30), a photosensitive drum unit (18), a
fixing unit (44), and paper discharging rollers which are
mounted in the housing and orientated to provide a paper path;
said gate roller (17) is mounted in a space at the front side
of the housing (1); a controlling electronic circuit (13j
housed in said housing (1) at a lateral side portion (9)
thereof, said lateral side plate (5) being disposed between
said circuit (13) and said units. The lateral side adjacent to
said lateral side plate (5) is constructed such that upon
movement of a movable member (8, 71, 72) the controlling
electronic circuit (13) is accessible during operation of the
page printer.

This Sheet Has Been Replaced
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FI'G. 5 +s a se i BfaP VFdh 23kbwvi ng the staté/ﬁ which the cut sheet feeder - -
is retreated;, FIG 6 is a sectional view show ng the sectional structure .
i n the \SetksiBpgomwCorparatiomui.t substrate housing portion; FIG 7 is a
sect i ona@ivyviappls hafini BR) 891hb7964:6 enbodi -
Our file: S 5106-EP-I
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ment- 'of ‘'t he present invention; FIG 8.is a pe?sﬁictive views showing a -
further em bodinent of the present invention; FIG 9 is a perspective
vi ew showi ng yet a further enbodi ment of the invention; and FIG 10 is a

vi ew showi ng an exanpl e of the conven-

THIS SHEET HAS BEEN
REPLACED
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tional page printer. DETAI LED DESCRI PTI ON OF THE PRESENTLY
PREFERRED EXEMPLARY EMBODI MENT  The present invention

will be described in detail here-

FIG. 3

Thls Sheet Has Been
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-3- under on the basis of the illustrated enbodi nents
are perspective and sectional views show ng an enbodi
i nvention. In the drawi ngs, the reference nuneral 1 d

CAG 5

. FIGS 1 through 4
ment of the present
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. -t & : _
shousi-ng for housi.ng a printing nmechanism The housing 1 is provided wth a
‘paper di'scharge opening 3 for discharging printed paper fed from paper

di scharge rollers 2 at a lower portion of the housing on the front side of
t he ‘housi ng. A cover body 4 is pivotally attached to the housing w th.a

hi nge so as to cover the front side

FIG. 6
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IO '-;-..'..-'-' . I e . / ? . . .
of the printer. Side plates 5 for supporté%g various, kinds of units are
provided on the inner surface of the oppo- site sides of the housing, and a

cut sheet feeder 6 nov- able by neans of guide nechanisns 7 is pr ded at -
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e~ousi‘ng L rnFt-he“enbodi ment il lustr in FIG 6, space 9 is separated:
fromthe EOUSi ng interior by neans of t side plate 5 and a side wall 1la
of the holGising. A controlling electronic circuit substrate 13 is housed in
space 9. A control panel 11 including operation switches and the |ike and
external storage nmediumi n-

i
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sertion openings 12 are proVided on the front surface of the housing 1
paper gui-de plate 15 defining a paper receiver 14 which is opened at its

upper end, a gate roller 17, 'a photosensitive drum dnj [
unit 18 pro- vided below a shielding plate 43 are ntuﬁ%%gﬁbﬁmﬁﬂﬁhgﬁkéf

10 MAR 1897

PAGE PRINTER

THIS SHEET ¥ -5 BEEN | -1
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The present invention relates to
printer.
In a page printer, a light beam c

a page

ontrolled

in accordance with a data signal is radiated onto a

photosensitive body so as to record characters and

patterns on paper.

In order to improve printing gquality and
printing speed, a page printer utilizing the
principle of "xerography" has been developed in

which a light beam is controlled in accordance with

printing data so that a latent image is formed on a

photosensitive drum, and colored toner is adhered to

the latent image and then fixed on the paper being

printed.

To facilitate maintenance and the like,

such a page printer is typically made in a
configuration. Thus, as shown in Fig. 10,

clamshell
the

printer housing M is divided into two members N and

Q so as to provide a large access opening.
writing unit is housed in cne half Q and a
photosensitive drum, a developing unit, et

A light

c. are

housed in the other half N. Further, a paper
conveying path is provided from one side to the

other side of the housing so that printing paper is’

fed from a paper cassette R provided on the one side

of the housing. A substrate S of a controlling

electronic circuit is housed in the housing N in its

botton portion so as not to hinder the formation of

the light path.

With such a structure, when the circuit

substrate has to be adjusted or otherwise

maintained, it is necessary to invert the housing so

as to expose the circuit substrate. Thus,
impossible to operate the printer during a
of the circuit substrate.
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order, to the front side of the housi ng. A devsgl gpi provi ded
on the rear side of the paper guide plate 15 ard %EQQWM SgrEth provi ded
S0 that a toner supply opening is exposed when {the cut sheet fadeder 6 is

retreated (FIG_5). A magnetjc brush on the surfat@ MARa1%Rgnetli c sl eeve

THS SHEET HAS BEEN N !
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vVarious prior approaches to .simplifying access to internal
printer assemblies for purposes of maintenance include an Image
Forming Device (Patent Abstracts. of Japan, Vol. 11, no. 345, p.
636, 1987) having a control circuit that is accessible through a
removable panel located at the lateral side of the printer, and a
printer including a flip-down front door foxr accessing internal
printer assemblies (European Patent Application 0240337 2a3).

also, see for example, CEuropean Patent Application,
Publication No: 0357041 A2, filed August 30, 1989 and having a
priority date of August 31, 1988, and a publication date of March
7, 1990. 1In the application, a printer is enclosed that includes
a separate housing for a control circuit, but does not address the
problem of interferences with operation of the sensitive control
circuit due to operation of various emissions from various printer
elements.

The present invention was developed as a result of the
foregoing disadvantage of the printer described above. Thus, it
is an object of the invention to provide a page printer in which
maintenance is easy.

The foregoing object is achieved according to the present
invention by the page printer of independent claims 1, 2 and 3. Further
advantageous features of the page printer are evident from the
dependent claims.

In a preferred embodiment, the invention provides a page printer including a

gate roller, a developing unit, a photosensitive drum unit, a f£ixing unit,and.
a paper discharging roller in a housing in the order stated from
above, an optical writing unit in the housing at its rear side,
and a controlling electronic circuit means housed at the side
portion of the housing.

Since the controlling electronic circuit means is independent
of the printer mechanism, the controlling electronic circuit means




35 of the developing unit 30 is in contact wwth the cir- cunference of the
phot osensi ti ve drum-z24—An—ete AL static charger unit 38 is provided with
s a predeterm ned g'ms &W&%ﬁf‘%?@ﬁt 1y fromthe bottom of the devel op- ing
unit 30, and a is provided on the upstreamside in the
rotation direct

- 3 -
can be adjusted even when the printer mechanism is being operated.
Thus, adjustment is simplified.

Other objects, features, and characteristics of the present
invention, as well as the methods of operation and functions of
the related elements of structure, and the combination of parts
and economies of manufacture, will become more apparent upon
consideration of the following description and the appended claims
with reference to the accompanying drawings, all of which form a
part of this specification, wherein like reference
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stic charger unit 38. The housi ng interior is separat egvubye
wall 41 into front and rear spaces. An optical witjing danit “%0-s 7r
n

in the rear space so that a Ilght beam fromt he optfi clal 1\§ iM qng}g?

T

24 _t hroug

numerals designate corresponding parts in the
various figures.

FIG. 1 is a perspective view showing the
outside appearance of the printer of the invention
on which a cut sheet feeder is mounted;

FIG. 2 is a perspective view showing the
printer of FIG. 1 with the front cover opened and a
photosensitive drum unit drawn out;

FIG. 3 is a sectional view showing the
state in which printing can be performed;

FIG. 4 is a sectional view showing the
state in which the cover is opened;

FIG. 5 is a sectional view showing the
state in which the cut sheet feeder is retreated;

FIG. 6 is a sectional view showing the
sectional structure in the vicinity of the circuit
substrate housing portion;

FIG. 7 is a sectional view showing another
embodiment of the present invention;

FIG. 8 is a perspective views showing a
further embodiment of the present invention;

FIG. 9 is a perspective view showing yet a
further embodiment of the invention; and

FIG. 10 is a view showing an example of
the conventional page printer.'

The present invention will be described in.
detail hereunder on the basis of the illustrated
embodiments.

FIGS. 1 through 4 are perspective and
sectional views showing an embodiment of the present

This Sheet Has Been Replaced




the partition wall 41 and through the gap betwepnr—t-he—dexeloping unit 30

and the el ectra

and | owner

space

it 38. The hOJSRE’F@.ACEMENVISDIﬁETI to upper
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invention. In the drawings, the referenc:d numeral 1
designates a housing for housing a printing
mechanism. The housing 1 is provided with a paper
~ discharge opening 3 for discharging printed paper
fed from paper discharge rollers 2 at a lower
portion of the housing on the front side of the
housing. A cover body 4 is pivotally attached to
the housing with a hinge so as to cover the front
side of the printer. Side plates 5 for supporting
various kinds of units are provided on the inner
surface of the opposite sides of the housing, and a
cut sheet feeder 6 movable by means of guide
mechanisms 7 is provided at the upper portion of the
housing. Further, a space 9 which can be covered
with a cover 8 is formed on the side of the housing
i. In the embodiment illustrated in FIG. 6, space 9
is separated from the housing interior by means of
the side plate 5 and a side wall la of the housing.
A controlling electronic circuit substrate 13 is
housed in space 8. A control panel 11 including
operation switches and the like and external storage
medium insertion openings 12 are provided on the
front surface of the housing 1.

A paper gquide plate 15 defining a paper
receiver 14 which is opened at its upper end, a gate
roller 17, a photosensitive drum unit 18, and a
fixing unit 44 provided below a shielding plate 43
are mounted, in that order, to the front side of the
housing. A developing unit 30 is provided on the
rear side of the paper guide plate 15 and has a
shutter 32 provided so that a toner supply opening
is exposed when the cut sheet feeder 6 is retreated
(FIG. 5).

A magnetic brush on the sﬁrface of a
magnetic sleeve 35 of the developing unit 30 is in
contact with the circumference of the photosensitive

t Has Been Replaced
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drum 24. An electrostatic charger unait 33 is
provided with a predetermined gap circumferentially
from the bottom of the developing unit 30, and a
discharger unit 39 is provided on the upstream side
in the rotation direction of the electrostatic
charger unit 38.

The housing interior is separated by a
partition wall 41 into front and rear spaces. An
optical writing unit 40 is provided in the rear
space so that a light beam from the optical writing
unit 40 is radiated onto a surface of the
photosensitive drum 24 through a window 41a of the
partition wall 41 and through the gap between the
developing unit 30 and the electrostatic charger
unit 38. '

The housing is divided into upper and
lower spaces by the shielding plate 43 below the
photosensitive drum unit 18. The fixing unit 44,
constituted by a heating roller 45 and a pressing
roller 47, and an exhaust fan 46 are provided in the
lower space. A groove 42 for receiving waste toner

is provided at the joint of the plate 43 and the wall 41.

A paper guide 48 is provided on the
discharge side of the fixing unit 44 so as to form a
path for transporting vertically moved printing
paper to the paper discharge opening 3 through the

| paper discharge rollers 2.

A paper detecting lever 16 for operating a
paper detector (not shown), a pinch roller 50 which
abuts the gate roller 17, and a transfer unit 51
opposed to the photosensitive drum 24 on the
downstream side of the magnetic sleeve 35 are
provided on the inner surface of the cover 4. A
guide member 52 defined by a plurality of centrally-
concave ribs 52a arranged in the direction of width
of the paper is provided on the path extending from
the photosensitive drum 24 to the fixing_ggi;_ﬁj_snu———————__

eet Has Been Replaced
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by the shielding plate 43 bel ow t he phot osensi t i pe—dibm-ui-t—18.—The fi xing
unit 44, constjtuted by a heating roller 45 and aFﬂﬁ@AﬁEMENT(gHEQW 7, and
an exhaust farg ffzrr“ svided in the | ower spacg. Gr-0-0V-8—L2 receiv-

i ng waste tong

he joint of the pl atq [j‘?Mgsg 1007

that the paper discharged from theiﬁﬁBtBSEHStttV!“

drum 24 is convexly curved on the cover 4 side.

The cut sheet feeder 6 includes a base 60
which can be set in two positions: a paper feeding
position (FIG. 3) and a retreating position (FIG.
5). A plurality of paper feeding rollers 61 and 62
are provided on the bhase 60 so as to be parallel to
each other at front and rear positions relative to

the front side. Paper hoppers 63 and 64 are erected

on the base 60 so as to make the lower end of the
paper to be printed touch the feeding rollers 61 and
62. Guide members 65 and 66 extend from the lower
ends of the paper feeding rollers 61 and 62 to the
paper receiving opening 14. Further, laterally
movable gquide members 67 are attached substantially
vertically above the paper receiving opening 14 to
thereby form a hand insertion inlet 68. Finally, a
lock member €9 is preferably provided for fixing the
base 60 to the body 1.

When the size of paper to be printed is
selected, one of the paper feeding rollers 61 and.
62, which corresponds to the selected size, for
example, the paper feeding roller 62, is rotated and
a sheet of paper is taken out from the paper hopper
65 and moved toward the body 1 by the gquide 66.

When the top end of the paper reaches the upper
surface of the housing body_l,-the paper enters the
upwardly open receiving opening 14 and is guided by
the guide plate 15 so as to move downwardly in the
body 1 to abut the gate roller 17. At this stage,
the paper activates the paper detecting lever 16.
Accordingly, a signal is produced by the paper and
the gate roller 17 is rotated to further move the
paper downward after detecting a reference position
of the paper.

—_—
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printing papeg=t
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On the other hand, data to be printed is
supplied to the controlling circuit substrate 13 so
that the light beam generating unit 40 is controlled
to form a latent image on the photosensitive drum 24
in accordance with the supplied data. Toner is
adhered to the latent image by the developing sleeve
35 with the rotation of the photosensitive drum 24
so as to develop the latent image. The developed
image is moved to a position opposed to the transfer
unit 51 as the photosensitive drum 24 rotates, for
example by rotating knob 23, is transferred onto the
printing paper.

The printing paper passed through the

_ transfer unit 51 touches the top end of guide member

52 of the cover 4 and moves downwardly with its rear
surface moving along the guide member 52 as the page
is printed. Thus, while being kept in a bent or
curved state, the paper is fed into the fixing unit
44, where the toner adhering on the paper surface is
fixed. Thus, the printing paper is moved to the
fixing unit 44 so that a gap is maintained between
the housing body and the surface of the paper which
has non-fixed toner thereon. That is, the printing
paper is moved to the fixing unit 44 and the toner
is fixed thereon without the toner adhering on the
surface of the paper being rubbed by the housing
body. |

The paper passed through the fixing unit
44 is guided by the guide member 48 so as to be
discharged by the paper discharge rollers 2 from the
paper discharge opening 3 with the printed surface
of the paper facing down. During the fixing
step, high temperature air due to exhaust heat of
the fixing unit and moisture evaporated from the
printing paper are prevented from penetrating into
the photosensitivé drum 24 and the optical writing

R
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detector (not shown), a pinch roller 50 which ab tre-gate—rot+ers 17, and
a transfer yn opposed to the photosensitive dﬁﬁ T GHEEDVnst r eam
si de of the ﬁgﬂﬁéﬁiﬁ“slle‘ 3% are provided on tlHe frrmer—surfacejoff the

cover 4. A gyide NﬂnhQEDS “defined by a plurality df ¢gnMaRl {gg7c9ndgave ribs

|

" unit 40 by the shielding plate 43 and a second
partition 49 and are immediately discharged from the
housing by the fan 46.

If paper is jammed during printing, the
cover 4 is opened and the paper pressing members
such as the pinch roller 50, the transfer unit 51,
the paper guide member 52, etc. are separated from
the body 1 together with the cover 4. Thus, the
printing paper conveying path is exposed on the

Q.

front of the apparatus and the jammed paper can be
easily removed.

After the paper has ben completely
removed, the cover 4 is gently returned to the body
1 so as to enable printing to be continued. During
the opening and closing of the cover, of course, the
optical writing unit 40 and the photosensitive drum
24 are stationary on the side of the body 1. Thus,
there is no relative displacement between the
optical writing unit 40 and the photosensitive drum
24 which require precise positioning, and there are
consequently no problems associated therewith.

Although static electricity having an
extremely high electric potential is generated
during the printing process because printing paper
is frictionally passed on the photosensitive drum 24
and the fixing roller 45, the printing mechanism and
the controlling electronic circuit substrate 13 of
the invention .are separated from each other with
side plate 5. Side plate 5 is formed from an
electrically conductive material and thus serves as
a shield against static electricity. In addition,
noise is prevented from entering the controlling
electronic circuit substrate 13 without any special
additional shielding structures.

If it is necessary to adjust the
controlling electronic circuit substrate 13 upon

This Sheet Has Been R laced”




of width of the paper is provided on ext endi ng ffromthe

phot osensitive drum 24 to tPgms snEey uas BEEY leo t hat th¢ M&CEM&HhSHmd
fromthe photosensitive drum 24 igeptadbiexl rved on the [cover—4—sige- =
The cut sheet feeder 6 incl bdes ase 60 which can be $et “WUtMﬁR'BB?
positions: a paper feeding position (FIG 3) ' :
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completion of assembly of the apparatus or for
maintenance of the apparatus, the cover 8 provided
on the side of the housing 1 can be opened, and the
circuit substrate 13 can be exposed with out moving
the housing or otherwise disrupting or preventing
printing. Accordingly, depending on the items to be
adjusted, the controlling electronic circuit
substrate 13 can be adjusted while printing is being
performed. '

Although the space 9 is defined adjacent
or in side wall la of the housing in the embodiment
of FIG. 6, it is apparent that even if the space is
separated from the housing interior by only a side
plate 5, as shown in FIG. 7, the advantages of
mounting the circuit substrate 13 to the side of the
housing can still be realized.

FIG. 8 shows a second embodiment of the
present invention. In that figure, the reference
numeral 70 designates a concave portion formed in
the side portioh of the housing. A pivotable box-
like cover body 71 is attached with a hinge to the
end or edge of the concave portion 70 so as to house
the controlling circuit substrate in the concave
portion 70 or inside the cover body 71. In this
embodiment, the circuit substrate can be housed in
the concave portion 70 and the box-like cover body
71, so that the entire circuit substrate can be
exposed by simply opening the cover body 71.

FIG. 9 shows a third embodiment of the
present invention. In that figure, the reference
numeral 72 designates a box-like element for housing
an electronic control circuit substrate. The box-
like element 72 can be inserted into a concave
portion 73 formed in the housing body 1 and
connected to the body with a connector 74. In this
embodiment, by preparing a plurality of control

/// . °
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and a retreati ng p05|t|on ( FeE8) A pl» u;r}i%ﬁ“t j of paper feeding rollers 61
and 62 are provided on the b S'EH'GO so Ao bekparallel to each other at

front and rear positions rela e front side. Paper hoppers 63 and
64 are erected on the base 60 so as to make the | ower end of the paper to

be printed touch the feeding rollers 61 and
- 11 -~

circuits in advance for every user's specifications,
the apparatus can be set in accordance with a
required specification by simply exchanging the box-
likxe element 72, _

As described above, according to the
present invention, the gate roller, the developing
unit, the photosensitive drum unit, the fixing unit,
and the paper discharge rollers are assembled on the
side plate of the housing in that order from above,
and the controlling electronic circuit means is
housed at the side portion of the housing so that
the printing mechanism and the electronic control
circuit portion are separated from each cther.
Accordingly, the circuit portion can be adjusted
while the printing mechanism is being operated. -

Further, according to the present
invention, since the side plate is made of an
electrically conductive material, static electricity -
due to the printing mechanism can be shielded by
means of the side plate without a special shielding
plate being required.
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6'2. Gui de menbers 65 [FRTT end fromthe | ower ends of the paper feeding

rollers 61 and 62 tojthe" ETHmecgyEz? I opening 14. Further, laterally
novabl e gui de nenber S=~& aLACEached Hubstantially vertically above the
paper receiving opening 14 to there % orm a hand i nsergrof-tptet—68

Finally, a lock nmenber 69 is pref era- REPLACEMENT SHEET
- 12 - '
10 MAR 1997
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1. a page printer, comprising:

a housing (1) having a front side, a rear side, first and
second lateral sides and a lateral side plate (5), said
lateral side plate being formed from an electrically
conductive material;

a gate roller (17), a developing unit (30), a
photosensitive drum unit (18), a £fixing unit (44), and
paper discharging rollers which are mounted in the housing
and orientated to provide a paper path;

said gate roller (17) is mounted in a space at the front
side of the housing (1);

a controlling electronic circuit (13) housed in said
housing (1) at a lateral side portion (9) thereof, said
lateral side plate (5) being disposed between said circuit
(13) and said units; | '

whereby the lateral side adjacent to said lateral side
plate (5) is constructed such that upon movement of a
movable member (8, 71, 72) the controlling electronic
circuit (13) is accessible during operation of the page
printer.

2. A page printer, comprising:

a housing (1) having a front side, a rear side, first and
second lateral sides and a lateral side plate (5), said
lateral side plate being formed from an electrically
conductive material;

——
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ny'provi ded for fixing the base 60 to the body 1. Wifg@‘paper
t-o be printed is sel ected, one_of the paper feeding r BEPEA al E 2,
whi ch corre- spgmis=t 'éThﬁA§%lEggtd si ze, for exanpl e,}tne paper 1edd-f ing

roller 62, is rptd degpsheetfjof paper is taken fou { QoA i897ager
hopper 64 and Doay |
- 13 - {

a gate roller (17), a developing unit (30), a
photosensitive drum unit (18), a fixing unit (44), and
paper discharging rollexrs which are mounted in the housing
and orientated to provide a paper path;

said paper discharging roller (2) is mounted in a space at
the front side of the housing (1);

a controlling electronic circuit (13) housed in said
housing (1) at a lateral side portion (9) thereof, said
lateral side plate (5) being disposed between said circuit
(13) and said units;

whereby the lateral side adjacent to said lateral side
plate (5) is constructed such that upon movement of a
movable member (8, 71, 72) the controlling electronic
circuit (13) is accessible during operation of the page
printer.

3. A page printer, comprising:

a housing (1) having a front side, a rear side, first and
second lateral sides, and a lateral side plate (5), said
lateral side plate being formed f£from an electrically
conductive material;

a gate roller (17), a developing unit (30), a
photosensitive drum unit (18), a fixing unit (44) and a
paper discharging roller (2) assembled on the side plate. .
(5) of said housing in that order; :

and a controlling electronic circuit means (13) which is
housed at the lateral side portion (9) of the housing (1)
such that the printing mechanism and the electronic control

" T
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1 by the guide 66. \Wen the top end of the paper reaches the upper surface
of the housing body 1, the paper enters the upwardly open receiving opening
14 and i s gui dge=by—the—gude—ptate 15 so as to nove down- wardly in the

body 1 to abut tﬁﬁséblﬁéTl’wslliﬁENl. At this stage, the paper activates the
paper detecting | eveREPLGCED ‘

-.14 -

circuit portion are separated from each other by means of
the lateral side plate (5).

4. A page printer as in claim 3 wherein the lateral side '
portion (89) adjacent said side plate (5) is constructed
such that upon movement of a movable member (8,71,72) the
controlling electronic circuit (13) is accessible during
op'eration_ of the page printer.

5. A page printer as in any one of the preceding claims
wherein:

the gate rollexr, developing unit, photosensitive drum unit,
fixing unit, and paper discharging rollers are mounted in a
space at the front side of the housing in substantially
vertical alignment, one with the other.
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"“Accor di ngly,

a signal is produced by the paper and the

—.,.
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PAGE PRINTER _
Abstract

A page printer, comprising a housing (1) having a front side,
a rear side, first and second lateral sides and a lateral side
plate (5), said lateral side plate being formed £from an
eiectrically conductive material; a gate xoller (17), a
developing unit (30), a photosensitive drum unit (18), a
fixing unit (44), and paper discharging rollers which are
mounted in the housing and orientated to provide a papexr path;
said gate roller (17) is mounted in a space at the front side
of the housing (l); a controlling electronic circuit (13)
housed in said housing (1) at a lateral side portion (9)
thereof, said lateral side plate (5) being disposed between
said circuit (13) and said units. The lateral side adjacent to
said lateral side plate (5) is constructed such that upon
movement of a movable member (8, 71, 72) the controlling
electronic circuit (13) is accessible during operation of the
page printer. '

FIGURE 2
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5 gate roller 17 is rotated to further nove the paper
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downward after detecting a reference position of the paper. On the
ot her hand, data to be printed is supplied to the controlling circuit
‘substrate 13 so that the light beamgenerating unit 40 is controlled to
forma latent image on the photosensitive drum 24 in accordance

-2- - REPLACEMENT SHEET
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FIG. 2 {
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‘Wwith the supplied data. Toner is adhered to the latent inage by the
devet oping sleeve 35 with the rotation of the photosensitive drum 24 so as

to develop the latent image. The devel oped i nage |§_ﬂp¥gg,Ln,a—peerg|on
opposed to the transfer unit 51 as the phOtose”S'tWVﬁEPEKGWMENW SeERt &s, for
exanpl e by rotatlng knob 23, is

[72)
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transferred onto the printing paper. The printing paper passed through the
.transfer unit 51 touches the top end of guide nenber 52 of the cover 4
and noves downwardly with its rear surface noving along the guide nenber
52 as the page is printed. Thus, while being kept in a bent or curved
state, the paper is 4 _

g
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fed into the fixing unit 44, where the toner adhering on the paper surface
noved to the fixing unit 44 so that

is fixed. Thus, the printing paper is
a gap is maintained between the housing body and the s
whi ch has non-fixed toner thereon.

the fixing unit 44 and the toner is
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the printing,.paper is noved to
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'-fixed t hereon without the toner adhering on the surfaéénmbf t he paper being
rubbed by the housing body. The paper passed through tih | | S

"guided by the guide nenber 48 so as to be discharged ?¥%Lﬁé%§ ér§ﬁé@%

di scharge rollers 2 fromthe paper discharge opening

surface of the paper facing P

th the printégd
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down. During the fixing step, high tenperature air due to exhaust heat of
the fixing unit and noi sture evapo- rated fromthe printing paper are
prevented from pene- trating into the photosensitive drum 24 and the
optical witing unit 40 by the shielding plate 43 second partition

49 d [ diately disch df th -
and are i medi ately discharge ronjz_. REPLACEMENT SHEET
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FIG. 8
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'housing by the fan 46. |If paper is janmmed during prihting, the cover 4 is
opened and the paper pressing nenbers such as the pinch roller 50, the
transfer unit 51, the paper guide nmenber 52, etc. are_separated fromthe

body 1 together wth the cover 4. Thus, the printing %ﬁﬁiAE n
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path is exposed on the front of the apparatus and the jammed paper can be
easily renoved. After the paper has been conpletely renoved, the cover 4
is gently returned to the body 1 so as to enable

9. —
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PAGE PRINTER WITH ELECTRICALLY

CONDUCTIVE LATERAL SIDE PLATE '

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a page printer in

-which a light beam controlled in accardance with a data

signal is radiated onto a photosensitive body so as to
record characters and pattems on paper.

2. Description of the Related Art

In order to improve printing quality and printing
speed, a page printer utilizing the principle of “xerogra-
phy” has been developed in which a light beam is con-
trolled in accardance with printing data so that a latent
image is formed on 2 photosensitive drum, and colored
toner is adhered to the latent image and then fixed on
the paper being printed.

To facilitate maintenance and the like, such a page
printer is typically made in a clamsheil configuration.
Thus, as shown in FIG. 10, the printer housing M is
divided into two members N and Q so as to provide a
large access opening. A light writing unit is housed in
one half Q-and a photosensitive drum, a developing
unit, etc. are housed in the other half N. Further, a
paper conveying path is provided from one side to the
other side of the housing so that printing paper is fed
from a paper cassette R provided on the one side of the
housing. A substrate S of a controlling electronic circuit
is housed in the housing N in its bottom portion so as
not to hinder the formation of the Light path. ©

With such a structure, when the circuit substrate hias
to be adjusted or otherwise maintained, it is necessary to
invert the housing so as to expose the circuit substrate.

. Thus, it is impossible to operate the printer during ad-

Jjustment of the circuit substrate.

SUMMARY OF THE INVENTION

The present invention was developed as a result of
the foregoing d:sadvantage of the printer described
above. Thus, it is an object of the invention to pmvxde
a page printer in which maintenance is easy. :

The foregoing object is achieved according to the
present invention, by providing 2 gate roller, a develop-
ing umit, a photosensitive drum unit, a fixing unit, and a
paper discharging roller in a housing in the order stated -
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- 6 - printing to be continued. During the opening and cl qs REPISCEMER T Q).
witing unit 40 and the photjogers+iive d?’t
24 are stationary on the side of the body 1. Thus,

cover, of course,
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from above, a light writing unit in the housing at its rear
side, and a controlling electronic circuit means housed
at the side portion of the housing.

Since the controlling electronic circuit means is inde-
peadent of the printer mechanism, the controlling elec-
tronic circuit means can be adjusted even when the
printer mechanism is being operated. Thus, adjustment
is simplified.

Other objects, features, and characteristics of the
presetit invention, as well as the methods of operation
and functions of the related elements of structure, and
the combination of parts and economies of manufacture,
will become more apparent upon consideration of the
following description and the appended claims with
reference to the accompanying drawings, all of which
form a part of this specification, wherein like reference
numerals designate corresponding parts in the various
figures.

. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the outside
appearance of the printer of the invention on which a
cut sheet feeder is mounted; '

FIG. 2 is a perspective view showing the printer of
FIG. 1 with the front cover opened and a photosensi-
tive druni unit drawn out; '

FIG. 3 is a sectional view showing the state in which
printing can be performed; : _

FIG. 4 is a sectional view showing the state in which

_ the cover is opened;

FIG. 5 is a sectional view showing the state in which
the cut sheet feeder is retreated;

FIG. 6 is a sectional view showing the sectional
structure in the vicinity of the circuit substrate housing

portion; .
FIG. 7 is a sectional view showing another embodi-
ment of the present invention;

FIG. 8 is a perspective views showing a further em-"
bodiment of the present inveantion;

FIG. 9 is a perspective view showing yet a further
embodiment of the invention; and .

FIG. 10 is a view showing an example of the conven-
tional page printer. :

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EXEMPLARY
EMBODIMENT

The present invention will be described in detail here-
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under on the basis of the illustrated embodiments. li

FIGS. 1 through 4 are perspective and secti
views showing an embodiment of the present invention.
In the drawings, the reference numeral 1 designates a

housing for housing 2 printing mechanism. The housing

1 is provided with a paper discharge opening 3 for
discharging printed paper fed from paper discharge
rollers 2 at a lower portion of the housing on the front
side of the housing. A cover body 4 is pivorally attached
to the housing with a hinge so as to cover the front side
of the printer. Side plates § for supporting various kinds
of units are provided on the inner surface of the oppo-

site sides of the housing, and a cut sheet feeder 6 mov-

able by means of guide mechanisms 7 is provided at the
upper portion of the housing. Further, a space 9 which
can be covered with a cover 8 is formed on the side of
the housing L In the embodiment illustrated in FIG. 6,
space 9 is separated from the housing interior by means
of the side plate § and a side wall 12 of the kousing. A
controlling electronic circuit substrate 13 is housed in
space 9. A comtrol panel 11 inciuding operation
switches and the like and external storage medium in-
sertion openings 12 are provided on the front surface of
the housing 1.

A paper guide platc 1§ defining a paper receiver 14
which is opened at its upper end, 2 gate roller 17, a
photosensitive drum unit 18, and a fixing unit 18 pro-
vided below a shielding plate 43 are mounted, in that
order, to the front side of the housing. A developing
uait 30 is provided on the rear side of the paper guide
plate 15 and has a shutter 32 provided so that a toner
supply opening is exposed when the cut sheet feeder G is
retreated (FIG. 5). . _

A magnetic brush on the surface of a magnetic sleeve
35 of the developing unit 30 is in contact with the cir-
cumference of the photosensitive drum 24. An electro-
static charger unit 38 is provided with a predetermined
gap circumferentially from the bottom of the develop-
ing unit 30, and a discharger unit 39 is provided on the
upstream side in the rotation direction of the electro-
static charger unit 38.

The housing interior is separated by a partition wall
41 into front and rear spaces. An optical writing unit 40
is provided in the rear space so that a light beam from

* the optical writing unit 40 is radiated onto a surface of -

the photosensitive drum 24 through a window 41a of
the partition wall 41 and through the gap between the
developing unit 30 and the electrostatic charger unit 38.

The housing is divided into upper and lower spaces
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by the shielding plate 43 below the photosensitive drum
unit 18. The fixing unit 44, constituted by a hcating
roller 45 and a pressing roller 47, and an exhaust fan 46
are provided in the lower space. A graove 42 for receiv-
ing waste toner is provided at the joint of the plate 43
and the wall 41.

A paper guide 48 is provided on the discharge side of
the fixing unit 44 so as to form a path for transporting
vertically moved printing paper to the paper discharge
opening 3 through the paper discharge rollers.

A paper detecting lever 16 for operating a paper

detector (not shown), 2 pinch roller SO which abuts the
gate roller 17, and a transfer unit 51 opposed to the
photosensitive drum 24 on the downstream side of the
magnetic slesve 35 are provided on the inner surface of
the cover 4. A guide member 52 defined by 2 plurality
of centrally-concave ribs 52¢ arranged in the direction
of width of the paper is provided on the path extending
from the photosensitive drum 24 to the fixing unit 44 5o
that the paper discharged from the photosensitive drum
- 24 is convexly curved on the cover 4 side.

The cut sheet feeder 6 includes a base 60 which can
be set in two positions: a paper féeding position (FIG. 3) ,
and a retreating position (FIG. 5). A plurality of paper
feeding rollers 61 and 62 are provided on the base 60 so
as to be parallel to each other at front and rear positions
relative to the front side. Paper hoppers 63 and 64 are
erected on the base 6 s0 as to make the lower end of
the paper to be printed touch the feeding rollers 61 and
62. Guide members 65 and 66 extend from the lower
ends of the paper feeding rollers 61 and 62 to the paper
receiving opening 14. Further, laterally movable guide
members 67 are attached substantially vertically above
the paper receiving opening 14 to thereby form 2 hand
insertion inlet 68. Finally, a lock member 69 is prefera-
bly provided for fixing the base 60 to the body L

When the size of paper to be printed is selected, one
of the paper feeding rollers 61 and 62, which corre-
sponds to the selected size, for exampic, the paper feed-

" ing roller 62, is rotated and a sheet of paper is taken out
from the paper hopper 64 and moved toward the body
1 by the guide 66. When the top end of the paper
reaches the upper surface of the housing body 1; the
paper enters the upwardly open receiving opening 14
and is guided by the guide plate 15 so as to move down-
wardly in the body 1 to abut the gate roller 17. At this
stage, the paper activates the paper detecting lever 16.
Accordingly, a signal is produced by the paper and the
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gate roller 17 is rotated to further move the paper
downward after detecting a reference position of the
paper.

On the other hand, data to be printed is supplied to
the controlling circuit substrate 13 so that the light
beam generating unit 40 is controlled to form a latent
image on the photosensitive drum 24 in accordance
with the supplied data. Toner is adhered to the latent
image by the developing sleeve 35 with the rotation of
the photosensitive drum 24 so as to develop the latent
image. The developed image is moved to a position
opposed to the transfer unit 51 as the photosen:mve
drum 24 rotates, for eumple by rotating knob 23, is
transferred onto the printing paper. :

The printing paper passed through the transfer unit
51 touches the top end of guide member 52 of the cover
4 and moves downwardly with its rear surface moving
along the guide member 52 as the page is printed. Thus,
while being kept in a bent or curved state, the paper is
fed into the fixing unit 44, where the toner adhering on
the paper surface is fixed. Thus, the pnntmg paper is
moved to the fixing unit 44 so that a gap is maintained
between the haousing body and the surface of the paper
which has non-fixed torer thereon. That is, the printing
paper is moved to the fixing unit 44 and the toner is

- fixed thereon without the toner adhering on the sucface
of the paper being rubbed by the housing body.

The paper passed through the fixing unit 44 is guided
by the guide member 48 so as to be discharged by the
paper discharge rollers 2 from the paper discharge
‘opening 3 with the printed surface of the paper facing
down. Dumgtheﬁmngstep,hzghtempemmmutdue
to exhaust heat of the fixing unit and moisture evapo-
rated from the printing paper are prevented from pene-
trating into the photosensitive drum 24 and the optical
writing unit 40 by the shielding plate 43 and a second
partition 49 and are immediately discharged from the
housing by the fan 46.

If paper is jammed during printing, the cover 4 is
opmedandthepaperprmngmembe:ssuchmthe
pinch roller 50, the transfer unit 51, the paper guide
member 52, etc. are separated from the body 1 together
with the cover 4. Thus, the printing paper conveying -
path is exposed on the front of the apparatus and the

- jammed paper can be easily removed.

After the paper has been compietely removed, the

cover 4 is geatly returned to the body 1 so as to enable
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ing of the cover, of course, the optical writing unit 40
and the photosensitive drum 24 arc stationary oo the
side of the body 1. Thus, there is no relative displace-
ment between the optical writing unit 40 and the photo-

sensitive drum 24 which require precise positioaing, -

and consequently no problems associated therewith.

Although static electricity having an extremely high
electric potential is generated during the printing pro-

cess because printing paper is frictionally passed on the
photosensitive drum 24 and the fixing roller 4S, the
printing mechanism and the controlling electronic cir-
cuit substrate 13 of the invention are separated from
each other with side plate §. Side plate § if formed from
an clectrically conductive material and thus serves as a
shicld against static electricity. In addition, noise is
prevented from entering the controlling electronic cir-
cuit substrate 13 without any special additional shield-
ing structures.

If it is necessary to adjust the controlling electronic
circuit substrate 13 upon completion of assembly of the
apparatus or for maintenance of the apparatus, the
cover 8 provided on the side of the housing 1 can be
opened, and the circuit substrate 13 can be exposed with
out moving the housing or otherwise disrupting or pre-
venting printing. Accordingly, depending on the items
to be adjusted, the controlling electronic circuit sub-
strate 13 can be adjusted while printing is being per-
formed. ' N

Although the space 9 is definea adjacent or in side
wall 1a of the housing in the embodiment of FIG. 6, it

_is apparent that even if the space is separated from the
housing interior by only a side plate S, as shown in FIG.
7, the advantages of mounting the circuit substrate 13 to
the side of the housing can still be realized.

FIG. 8 shows a second embodiment of the present
invention. In that figure, the reference aumeral 70 des-
ignates a concave portion formed in the side portion of

the housing. A pivatable boxlike cover body 71 is at-'

tached with a hinge to the end or edge of the concave
portion 70 so as to house the controlling circuit sub-
strate in the concave portion 70 or inside the cover

body 71. In this embodiment, the circuit substrate can’

be housed in the concave portion 70 and the box-like
cover bady 71, so that the entire circuit substrate can be
exposed by simply apening the caver body 71.

FIG. 9 shows a third embodiment of the present
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ignates a box-like element for housing an electronic
control circuit substrate. The boxlike element 72 can be
inserted into a concave portion 73 formed in the hous-
ing body 1 and connected to the body with a connector
74. In this embodiment, by preparing a plurality of con-
trol circuits in advance for every user’s specifications,
the apparatus can be set in accordance: with a required
specification by simply exchanging the boxlike element
72,

As described above, eccording to the present inven-
tion, the gate roller, the developing unit, the photosensi-
tive drum unit, the fixing unit, and the paper discharge
rollers are assembled on the side plate of the housing in
that order from above, and the controlling electronic
circuit means is housed at the side poction of the hous-
ing so that the printing mechanism and the electronic
control circuit portion are separated from each other.
Accordingly, the circuit portion can be adjusted while
the printing mechanism is being operated.

Further, according to the present invention, since the
side plate is made of an electrically conductive material,
static electricity due to the printing mechanism can be
shielded by means of the side plate without a special

.- shielding plate being required. .
While the invention has been describeéd in connecnon

with what is presently considered to be the most practi-
cal and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed
embodiment, but on the contrary is intended to cover
various modifications and equivalent arrangements in-
cluded within the spirit and scope of the appended

claims.
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We claim: ' .

1. A page printer comprising:

"a housing having a front side, a rear side, first and
second lateral sides and at least one lateral side
plate;

a gate roller, a developing unit, 2 photosensitive drum
unit, a fixing unit, and a paper discharging roller
mounted in the front side of the housing, and

controlling electronic circuit means housed in said
housing at a lateral side portion thereof, said lateral
side plate being d:sposed between said circuit
means and said units.

2. A page printer as in claim 1, wherein said lateral
side plate is formed from an electrically conductive
material. :

3. A page printer as in claim 2, further comprising a
box-like clement removably attached to said housing at
saxdlaxerals;depomonthereof said electronic circuit
means being dxsposed in said box-like element.

4. A page printer comprising:

a housing having a front side, a rear side, first and

second lateral sides and at least one lateral side

plats;

a gate roller, a developing unit, a photosensitive drum
unit, a fixing unit, and paper discharging roller
which are mounted in the housing along a paper
path through said housing, and _

controlling electronic circuit means housed in said
housing at a lateral side portion thereof, said lateral
side pilate being d:sposed between said cxrcmt
means and said units.

S. A page printer as in claim 4, wherein said gate

- roller, said developing unit, said photoseasitive drum
nmt.saxdﬁnngunnandsndpaperd:schargmgroner
mounted in the front slde of the housing substantially
vertically.
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portion 70 so as to house the controlling circuit sub- strate in the
concave portion 70 or inside the cover body 71. In this enbodi nent, the
circuit substrate can be housed in the concave portion 70 and the box-1ike
cover body 71, so that the entire circuit substrate can be exposed by

si nply opening the cover body 71
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PAGE PRINTER WITH ELECTRICALLY CONDUCTIVE LATERAL SIDE PLATE

A page printer is provided which includes a housing
having a lateral side plate that is formed from an electri-
cally conductive material, with a gate roller, a develop-
ing unit, a photosensitive drum unit, a fixing unit and a
paper discharging roller mounted in the housing. The
electronic circuitry for controlling the page printer is
dispased in a side portion of the housing with the lateral
side plate disposed between the electronic circuitry and
the units.

Figure. 2
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rollers are assenbl ed on the side plate of the housing in that order from
above, and the controlling electronic circuit neans is housed at the side
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the printing nmechanismis being operat ed. Further, according to the
present invention, since the side plate is made of an electrlcally
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VWhil e the invention has been described in connection with what is presently
eonsidered to be the nost practi- cal and preferred enbodinent, it is to be
understood that the invention is not to be limted to the disclosed
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CI uéled within the spirit and scope of the appended cl ai ns.
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W claim }. 'Apage printer conprising: a housi ng havi ng a front side,

- arear side, first and second |l ateral sides and at |east one |ateral
si de pl at e; a gate roller, a developing unit, a photosensitive drum
- 2- _
REPLACEMENT SHEET

REPLACEMENT SHEET
24 SEP 1398




unit, a fixing unit, and a paper discharging roller
- front side of the housing; and

housed in said
side plate being disposed between said circuit
_ -3 -

mounted in the
controlling electronic circuit neans

housing at a lateral side portion thereof, said |ateral
means and said units.
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2. A page pri.nter-as in claiml, wherein said |ateral side plate is forned
froman el étrically conductive 3. A page printer as in claim?2, further
conprising a box-like el enent renovably attached to said housing at said

| ateral side portion thereof, said electronic circuit.
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nmeans being di sposed in said box-like el ement. 4. A page printer

conpri si ng: a housing having a front side, a rear side, first and
second lateral sides and at | east one |l ateral side pl at e; a gate
roller, a developing unit, a photosensitive drum
) : -5 - _
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unit, a fixing wunit, and paper discharging roller ~ which are nounted in

t he housing al ong a paper pat h through said housi ng, and controlling
el ectronic circuit neans housed in said housi ng -at- a | ateral side
portion thereof,- said | ateral side plate being di sposed between said
circuit -6 -
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means and said-units. 5. A page printer as in claim4 wherein said gate
roll er, said devel oping unit, said. photosensitive drum unit, said fixing
unit and sai d paper discharging roller nounted in the front side of the
housi'ng substantially vertically.
. _7_
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