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PAGE PRINTER 

)Pcs· ~ 
,,.,t.?6 s 71-1 

~e present invention relates to a page 
printer. 

In a page printer, a light beam controlled 
in accordance with a data si~al is radiated onto a 
photosensitive body so as to ~ecord characters and 

.,,,_ 
patterns on paper. "'=""' 

... . -·· .... 
Xn order to improve printing quality and 

printing speed, a page printer utilizing· the 
principle of "xerography" has been developed in 

-

0

which a light beam is controlled in accordance with 
printing data so that a latent image is formed on a 
photosensitive drmn, 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 
confiquration. 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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Various prior approaches to . simplifying access to internal 

printer assemblies for pw:poses of maintenance include an Image 
"':"" . 

FoJ:ming Device (Patent Abstracts . .ot Japan, Vol. 11, no. 345, p. ..J 

636, 1987) having a control circuit that is accessible through a 
removable panel located at the lateral side of the printer, and a 

print:er 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 pririter is enclosed that in~ludes 

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 ~s 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 foreqoinq object is achieved according to th_e present 

inventioo by the page printer of independent claims 1, 2 and 3. Further 

advantageous features of the page printer are evident from the 

dependent claims. 

· Iri a prefen:ed eni:>od:iJient, the ~tion ~ides a page printer including a 

gate roller, a developing tmit, a photosensitive drum unit, a fixing 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 
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can be adjusted even when the printer mechahi.sm is beinq 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 el~nts of structure, and the combination of parts 
and economies of manufacture, will become more apparen:t upon 
consideration of the following description and the appended claims 
with reference to the accompan~inq ;·cn:awinqs, all of which foxm a 
part of this specification, wherein like reference .... ·--·. 
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numerals desicjnate corresponding part» ln the 
various figures. 

THIS SHEET EAS BEEN 
REPLACED I 

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 perspe~ive view showing the 
printer of FJ:G. 1 with the front.cover opened and a 
photosensitive drum uni~ .. c2ra1itn cut; 

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

FJ:G. 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 
mnbodiment 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 per~pective and 
sectional views showing an embodiment of the present 
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invention. In. the drawings, ~e re£irenc1' numeral 1 
designates a housing for housing a printing 
mechaniS11l. The housing 1 is provided with a paper . 
discharge opening 3 for discharging printed paper -~-----::-:::-:::;; 

HAS BEEN 
nns sBBET D fed from paper discharge rollers 2 at a low 

portion ~f the housing on the front side of 
housing. A cover body 4 is pivotally attached to· 
the housing with a hinge .. so ~s to cover the front 
side of the printer. Siae plates 5 for supporting 

. . ... --·. 
various kinds of units are provided on the inner 

RE-Pt.A.CE. 

surface of the opposite sides of the housing, and a 

cut sheet feeder 6 movable 1?Y means cf quide 
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 provided 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 drmn 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 pla.te 15 and has a 
shutter J2 provided so that a toner supply opening 
is exposed when the cut sheet feeder 6 is retreated 
(FIG. 5). 

A magnetic brush on the surf ace of a 
magnetic sleeve 35 of the dev~loping unit JO is in 
contact with the circumference of the photosensitive 
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drulll 24~ An iiectrostatic ~qer Wti1: 38 is 
provided with a predetermined qap 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 ilni t 38. 

The ho1:15ing 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 ~oller 45 and a pressing 
roller 4 7, and an exhaust fan 4 6 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~ an~ a transfer unit 51 
OpP.osed to the photosensl:ti~;. 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 unit 44 so 
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that the paper.discharged from; the photosensitive 
drum 24 is convexly curved on the cover 4 side. 

The cut sheet teeder 6 includes a base 'o 
which can be set in two positions: a paper feedinq 
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 60 so as to·maJte·the lower end of the 
paper to be printed touch the feeding rol.lers 61 and 
62. Guide members 65 and 66 extend from the l.ower 
ends of the paper :f eediJig rollers 61 and 62 to the 
paper receivinq opening 14. Further, laterally 
movable guide members 67 are attached substantially 
vertically above the paper receiving opening 14 to 
thereby form a 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 move_d toward the body 1 by 'the guide 6 6. 

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. 
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On the other hand, d!!ta to be printed is 

supplied to t:he 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. 

·'rhe printing paper passed through the 
transfer unit 51 touches the top end of guide member 
52 of the cover 4 and 111oves downwardly with its r~ar 
surf ace 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 maint.ained 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 

surf ace 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. ~_!Iring · ·. 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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unit 40 by the shielding plate;43 and a second 
partition 49 and are immediately disCharged from the 
housing by the fan 46. 

Zf paper is jammed during printing, the 
cover 4 is cpened and the paper pressing members 
such as the pinch roller so, the transfer unit 51, 
the paper guide member 52, etc. are separated from 
the body 1 toqether with the _.cover 4. 'rhus, the 
printing paper conveyin~:path is ·exposed on the 
front cf the apparatus cuid tlie jammed paper can be 

easily removed~ 
After the paper has ben completely 

!' removed, . the cover 4 is gently ret~ed 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 ~rare 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 f~om each other with 
side plate 5. Side plate 5 ~s formed from an 
electrically conductive material and 
a shield against static electricity. 
noise is prevented from entering the 

thus serves as 
In addition, 

controlling 
electronic circuit substrate 13 without any special 
additional shielding structures. 

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

B R!ep~aced This Sheet Has een 
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campletion of tissembly of the apparatus or ~or 
maintenance of the apparatus, the cover 8 provided 
on the side of the housing 1 can ~ opened, and the 
circuit substrate 13 can be exposed wit:h 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 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 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 o:f the ~ousing. A pi votable box­
like cover body 71 is attached with.a hinge to the 
end or edge of the cQncave 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 ~nserted 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 Replaced 
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circuJ.ts h advance tor every use%.9 1 !1 speciticat1ons, 
the apparatus can be set in ac:C:ardance vith a 
re~ed specUication by simply exchanging ~ !lox­
l!lce element 72. 

As describec:l above, according to the 
present invention, the g-ate roller, the develophcJ 
mdt, ·the photosensitive d:mi anit, the fixing unit, 
and the paper discha:ge rollers are assembled on the 
side plate of the hous~ iii. that order fr~·. abov•i 

~· .• 

a.nc1 the ccnt::o11ing electronic circuit means is 
housed at the side portion of the housing so that . 
the printing mechanism and the electronic contro1 
circuit portion are separated !rem each· other. · 
AC:cordingly, the circuit portion can be adjusted 
while the printing mec?Janism is being operated. · 

Fu:.-ther, according to the present 
invention, since the side plate is lZlade of an 
electrically conductive 111aterial, static electricity · 
d.ue to.the p:intinc; mechanism can be shielded by 

means of the side plate without a special shielding 
plate beinq reauired. 

THIS SHEET HAS BEEN !!' 
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; Claims -·· 

1. A paqe printer, comprisinq: 

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

a gate roller ( 17) , a developing unit . ( 30) , . a 
photosensitive drum unit (18) 1 a fixinq 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 (l); 

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

whereby the lateral side adjacent to said lateral side .. 
plate ( S) 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 
second lateral sides and a 
lateral side plate being 
conductive material; 

side, a rear side, first and 
lateral side plate ( 5) , said 
formed from an electrically 
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a gate roll:er (17) ,. a developing unit 
photosensitive drum unit ( 18) , a fixing unit 

( 30), a 

(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 (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; 

whereby the lateral side adjacent to _said lateral. side 
plate (5) is constructed such that upon movement of a 
movabl'e member (8, 71, 72) the controlling electronic 
circuit · ( 13) is accessible during opei;ation of the page 
printer. 

3. A pag_e printer, comprising: 

a housing (1) having a front side, a rear side, first and 
second lateral sides, and a lateral side plate ( S) , said .. 
lateral side plate being _f ol:llled from an electrically 
conductive material; 

. 
a gate roller ( 17) , a developing uni't ( 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 
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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 ( 9) adjacent said side plate ( 5) is ~onstructed 

such that upon movement of a movable member (8,71,72) the 

controlling electronic circuit ( 13) is accessible during 

. operation of the page printer. 

5 • A page printer as in any one of the preceding claims 

wherein: 

the gate roller, developing unit; photosen~it:ive 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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