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The invention pertains to printers. More particularly,
the invention is.directed to a printer that can not only
provide satisfactory printing conditions as quickly as possible
but also reduce noise by improving the sheet discharge
structure. The invention is further-directed to a printer that
can provide stable sheet discharge operation with a simple
structure for a type of prihter-in which one of a pair of sheet

discharge rollers is mounted on the printer cover.

Figure 5 is a schematic side view showing a printer

disclosed as related art in Japanese Unexaminéd Patent
15 Publication No. 3-53961.

In Figure 5 reference numeral 1 denotes a case of a
printer. Within the case 1 are a platen 2 with a sheet P
wrapped therearound, a print head H disposed so as to confront
the platen 2, and a pair of sheet discharge rollers 3 that
discharges the sheet P printed by the print head H.

The pair of sheet discharge rollers 3 include: a drive
roller 3a, which is a first sheet discharge roller; and a
driven roller 3b, which is a second sheet discharge roller.

The drive roller 3a is mounted on the case main body 1.

The driven roller 3b is mounted on a cover 5.
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Figure,5 is a schematic side view showing a printer disclosed as rel ated
art in Japanese Unexam ned Patent Publication No. 3-53961. In Figure 5
ref;rence nuneral 1 denotes a case of a printer. Wthpa~the case 1 are a
platen 2 with a sheet P wapped therearound, a print h&H sum
to confront the platen 2, and a pair of sheet dischange
di scharges the sheet P printed by the print head H

2

The drive roller 3a receives motive power from the
platen 2 and is driven at an increased circumferential sbeed
with respect to the circumferential speed of the platen 2. The
driven roller 3b rotates while abutted against the drive roller
3a.

The case 1 has a sheet discharge opening 4. The cover
5 is fixed so as to be turned around a shaft 5b.

According to the thus constructed printer, the sheet P
wrapped around the platen 2 and printed by the print head H is
forwarded by the pair of sheet. discharge rollers 3 and
discharged outside the case 1 from the sheet discharge opening
4.

Since the sheet discharge-roller 3b, which is one of
the pair of sheet discharge rollers 3, is mounted on the cover
S that can be opened and closed, when the sheet P is. jammed at
the sheet discharge roller section, the jammed gheet can be
removed with ease by opening the cover 5.

However, the above-mentioned printer addresses at least

the following three problems.

Problem 1

In the above-mentioned printer generally the printing
sound produced by the print head H is the major source of
noise. Pafticularly, if the print head is of a wire dot type,
the sound of the wire ends impacting the sheet aggravates the

noise. On the platen 2 side, such noise is absorbed by the
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The.pajr of sheet discharge rollers 3 include: a drive roller 3a, which is
a first sheet discharge roller; and a driven roller 3b, which is a second
sheet discharge roller. The drive roller 3a is nounted._on the case main

body 1. The driven roller 3b is nounted on a cover 5.{ THIS SHEgT j,

S BE
REPLACED

3
platen 2 itself, so the problem of this noise exists mainly on
the print head H side. ' |

In addition to the noise directly produced by the print
head H, a noise caused by vibrations of the sheet itself that
is vibrated by the print head H must also be taken care of.

In the above-mentioned conventional printer, there is
a gap between the sheet P that is in the course of being
discharged and an edge pbrtion 4a on the print head H side of
the sheet discharge opening 4. A noise leaking from this gap
has been the problem.

To overcome this préblem, printers have been disclosed
in USP4943173, and Japanese Unexamined Patent Publications Nos.
1-97674 and 60-17186. These printers are characterized as
arranging a sound absorbing material at the sheet discharge
opening and thereby causing a sheet to be abutted against the
sound absorbing material.

However, such structure characterizing these printers
requires additional sound absorging members arranged at the
sheet discharge opening of the printer case, which not only
increases the number of parts but also makes the ‘sheet
discharge opening structure complicated. |

On the other hand, a drawing in which a sheet is
abutted against the edge portion of a case at the sheet
discharge section is disclosed in Japanese Unexamined Patent

Publication No. 2-14172.
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2 The drive roller 3a receives notive power fromthe platen 2 and is driven
at an increased circunferential speed with respect to the circunferential
speed of the platen 2. The driven roller 3b rotates while abutted agai nst
the drive roller 3a. The case | has a sheet di schar g¢ TeRLag—~4—Lhe cover
S is fixed so as to be turned around a shaft 5b. Accbrdi nrds9,

constructed printer, the sheet P wapped around the plate a; '
the print head His forwarded by the pair of sheet discharge roller

However, this printer does not have a guide that allows
the sheet to come in slidable contact with the edge portion of
the case. As a result, it is not likely that the sheet will

come in slidable contact with the edge portion of the case with

a desired degree of certainty, thus not ensuring noise

reduction.

Problem 2

To ensure satisfactory sheet discharge operation by the
pair of sheet discharge rollers 3 in a printer such as shown in
Figure 5, it is preferable that both the drive roller 3a and
the driven roller 3b be made of a material whose friction
coefficient with respect to paper is larger, e.g., of rubber.

However, if the driven roller 3b is made of rubber to
which ink is easy to adhere, the iﬁk on a print surface Pa of
the sheet P adheres to the driven roller. Then, the:ink on the
driven roller is further transferred to the print surface Pa of
the sheet P, Ehereby contaminating the print surface, which is

a problem.

This problem can be overcome by making the driven
roller 3b of a material to which ink is hard to adhere,'e.g.,

of synthetic resin.

However, if the driven roller 3b is made of synthetic
resin, the friction coefficient of the synthetic resin with
respect to paper is smaller than that of rubber, which imposes

another problem.
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and.discharged outside the case | fromthe sheet discharge opening 4. Since
the sheet di'scharge roller 3b, which is one of the pair of sheet discharge
rollers 3, is nounted on the cover 5 that can be openad and cl osed, when

the sheet P is jammed at the sheet discharge rolle TE@tsmggh,+ e—-amred
sheet can be renoved with ease by opening the covel 5. Repweys 21
above-nentioned printer addresses at |east the foll ow ng obljens.
Probl em | '

5

That is, wpen the leading end of the sheet printed by
the pfint head H is guided so as to be abutted against the
driven roller made of synthetic resin, it takes time for the
leading end of the sheet ﬁo be guided to thé drive roller 3a
and nipped between the pair of sheet discharge rolleré 3 so as
to have a forwarding force imparted thereto because the
friction coefficient of the surface.of the driven roller with
respect to the sheet is small.

The sheet P is not wrapped around the platen 2 in
contact with the platen 2, but floats up from the platen 2
surface until the forwarding force is given upon the leading
end of the sheet having been nipped between the pair 6f sheet
discharge rollers 3. As a result, satisfactory printing
conditions are not always ensured. Particularly, if the print
head is of the wire dot type, vibrations of the sheeg-caused by
the wire ends colliding with the sheet are increased, which in
turn causes noise.

Problem 3

Since the second sheet discharge roller (driven roller)
3b is disposed at a position remote from the cover 5 fixing
section 5b of the cover 5 in a printer such as shown in Figure
5, positioning accuracy of the second sheet discharge roller
(driven roller) 3b to the first sheet discharge roller (drive
roller) 3a is not satisfactory, thereby not ensuring stable

sheet discharge operation, which is still another problem.
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To ensure satisfactory sheet discharge operation by the pair of sheet
di scharge rollers 3 in a printer such as shown in Figure 5, it is
preferable that both'the drive roller 3a and the dri 3b be made
of a material whose friction coefficient with respe '
e.g., of rubber. However, if the driven roller 3b
which ink is easy to adhere, the ink on.a print surface Pa of
adheres to the driven roller. Then, the ink on the driven roller is further
transferred to tfe d%tdot'nesthfsfptﬁl@leiﬂ@ aGtruttige ehetdtefized Sseirpginoa irembesohng
the print surface, which is a problem

the case main body side for positioning the shaft of the driven roller is disclosed in

Japanese Unexamined Utility Model Publication No. 4-560.

However, this structure is problematical in that a positioning member other than
the cover is required and this makes the structure complicated.

A first object of the invention is to provide a printer that can reduce noise by
minimizing noise leaking from the sheet discharge opening with a small number of parts
and a simple structure.

A second object of the invention is to provide a printer that can prepare
satisfactory printing conditions as quickly as possible and reduce noise.

A third object of the invention is to provide a printer that can ensure stable sheet
discharge operation with a simple structure,

A printer of the invention includes: a print head disposed within a case; a sheet
discharge opening disposed in the case, for discharging a sheet printed by the pririt head;

and a sheet discharge tray for ghiding the sheet in the course
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Thi's problemcan be overcome by neking the driven roller 3b of a materi al
to which ink is hard to adhere. e.g., of synthetic resin. However, if the
driven roller 3b is nade of synthetlc resin, the frig¢thppacrpetHc of
the synthetic resin with respect to paper is smaller than,j %k“ﬂﬁlﬁmbb r
whi ch | nposes anot her probl em EPLACED

of being discharged from the sheet dischargeaopening to an edge
portion located on the print head side of.the sheet discharge
opening so as to come in slidable contact with the edge portion
and supporting the sheet discharged from the sheet discharge
openlng The sheet discharge opening is preferably arranged at
'an lntersectlon between an upper surface and a back surface of
the case.

Further, a printer of the invention includes: a platen
for wrapping a sheet therearound; a print head disposed so as
to confront the platen; a pair of sheet discharge rollers for
discharging a sheet printed by the print head, one of the pair
of sheet discharge rolleis being made of a material whose
friction coefficient with respect to the sheet is large and
being disposed on a nonprinting side of the sheet, thelother of
the pair of sheet discharge rollers being made of a ﬁaterial to
which én ink is hard to adhere and being disposed on a printing
side of the sheet; and a sheet guide for guiding the sheet so
that a leading end of the sheet gets abutted against said one
of the pair of sheeﬁ dischafge rollers earlier than said other
of the pair of sheet discharge rollers. It is preferablé that
said one of the pair of sheet discharge rollers be a drive
roller and that said other of the pair of sheet discharge
rollers be a driven roller rotating while abutted against the
drive roller. It is aléo preferable that the sheet guide be
arranged inward with respect to the circumferential surface of

the drive roller at the.lateral sides of the drive roller.
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3 That,is, when the |eading end of the sheet printed by the print-head His .
"gui ded so as to be abutted against the driven roller made of synthetic
resin, it takes time for the |leading end of the she¢trg ided to the
drive roller 3a and ni pped between the pair of sheetjdiscC E HABIBEERS] 3 so
as to have a forwarding force inparted thereto becau -

coefficient of the surface of the driven roller with

8

Further, a printer of the invention includes: a case
main body; a firsé sheet discharge roller mounted on the case
main body; a cover fixed on the case main body so as to be
opened and closed; a second sheet discharge roller, mounted on
the cover, fof discharging a sheet in cooperation with the
first sheet discharge roller; and a cover fixing section,.
disposed close to the second discharge roller, for fixing the
cover to the case main body.

Still further, a printer of the invention includes: a
case main body; a first sheet discharge roller mounted on the
case main body; a cover fixed on the case main body so as to be
opened and closed; a second sheet discharge roller, mounted on
the cover, for discharging a sheet in cooperation with the
first sheet discharée roller. .In such printer, a cover fixing
section for fixing the cover to the case main body ié formed by
a first fixing section and a second fixing section; the case
main body in the first fixing section has a regulating section
for regulating a position at which the cover is fixed; the
second fixing section has a biasing section for biasing the
cover onto the regulating section; and the first fixing séction
is disposed close to the second sheet discharge roller. It is
preferable that the 'second sheet discharge roller be biased
onto the first sheet discharge roller by a biasing means

disposed between the second discharge roller and the cover.
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respect to the sheet is small. The sheet P is not wapped around the platen
2 in contact with the platen 2, but floats up from e en 2 surface

until the forwarding force is given upon the |eading ends%ﬁETtH,es =
havi ng been. ni pped between the pair of sheet di scharge- ”'e*@EDB
result, satisfactory printing conditions are not always ensurea:
Particularly, if the print head is of the wire dot type, vibrations of the

sheet caused by

9

Embodiments of the present invention will now be described with reference to the
aceompanying drawings, of which:

Figure 1 is a segmentary side view of a printer, which is an embodiment of the
invention; |

Figure 2 is a diagram showing the internal structure of the embodient shown in
Figure 1;

Figure 3 is a schematic plan view of the embodiment shown in Figure 1 with a
pért thereof omitted;

Figure 4(a) is a general perspective view of a structure in which a cover is going
to be fixed to a case main body;

Figure 4(b) is a partially enlarged perspective view of Figure 4(a);

Figure 4(c) is a sectional view taken along a line c-c in (2);

Figure 4(d) is a sectional view taken along a line d-d in (a); and

Figure 5 is a diagram illustrative of a conventional example.

Figure 1 is a segmentary side view of a p.rinter, which is an embodiment of the
invention; Figure 2 is a diagram showing the internal structure of the printer as a whole;

Figure 3 is a plan view of the printer with a part thereof
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the.wiye ends colliding with the sheet are increased, which in turn causes
noi se. Problem 2 Since the second sheet discharge roIIer (drlven roller) 3b
i s dispased at a position rempte fromthe cover 5 fiJi :
cover 5in a printer such as shown in Figure 5, pos
t he second sheet discharge roller (drlven roller) 3b
di scharge roller (drive

10
omitted; and Figure 4 is a diagram illustrating the structure

for fixing a cover to a case main body.

In Figure 2 reference nﬁmeral 10 denotes-a case main
body of the printer. The case main body 10 includes a lower
case 11 and an upper case 12.

Reference numeral 13 denotes a cover, which is fixed to
the upper case 12 so as to be opened and closed. The case main
body 10 and the cover 13 are made of synthetic resin.

Reference numeral 20 denotes a sheet feed cassette
attached to the bottom of the case main body 10.

Reference numeral 14 denotes a sheet feed roller, which
feeds sheets P (not shown in Figure 2) placed in the sheet feed
cassette 20 on a single sheet basis.

The fed sheet P is not only wrapped around a platen 15
via a sheet feed path 10a but also further fed while nipped
between a sheet feed roller 16 and the platen 15 and printed
through an ink ribbon (not shown) by a print head 17 of a wire
dot type.

The printed sheet is discharged to a sheet discharge
tray 19 from a sheet discharge 6pening 18 via a sheet discharge
path 10b and a pair of sheet discharge rollers 30. As shown by
a three-dot chain line in Figure 1, a discharged sheet P3 is
piled up in the sheet discharge tray 19 with the trailing end
thereof supported by a support section 12s formed on the inner

surface of the upper case.
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rol.l.er) 3a is not satisfactory, thereby not ensuring stable sheet- ™.

di scharge operation, which is still another problem 4 To overcone this

problem a structure characterized as arranging a he _case main
P SHEEq 7 i

body side for positioning the shaft of the driven rgl Gl IS i n
. REPLACED
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As shown in Figure 2, the sheet discharge opening 18 is
arranged in the férm of a slit (see Figuré 3) that extends in
the sheet width direction at an intersection bet&een an upper
surface 13a of the cover and a back surface 12a of the upper

case. An edge portion 18a located on the print head 17 side is

linear.

~

The sheet discharge tray 19 constitutes a sheet guide.
The sheet discharge tray 19 guides a sheet P1 that is in the
course of being discharged so as to come in slidable contact
with the edge portion 18a on the print head side of the sheet
discharge opening 18.

As shown in Figure 1, the pair of sheet discharge
rollers 30 include a first sheet discharge roller 31 mounted on
the case.main body 10 side and a second sheet discharge roller
32 mounted on the cover 13 for discharging the: sheet in
cooperation with the first sheet discharge roller 31. 1In this
embodiment the first sheet discharge roller 31 is a drive
roller, and the second sheet discharge roller 32 is a driven
roller that rotates while abutted against the drive roller.

The drive roller 31 is made of a material whose
friction coefficient with respect to the sheet P is large,
e.g., of rubber, and disposed on the side of a nonprinting
surface Pb of the sheet P.

As shown in Figurg 3, this drive roller 31 has a gear
31b on one end of a shaft 3la and is driven with the gear 31b

meshed with an intermediate gear 33 that rotates while abutted
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Japanese Unexamined Utility Mdel Publication No. 4-560. However, this
structure is problematical in that a positioning ne t her than the
cover is required and this nakes the structure conpl
of the invention is to provide a printer that can pr areRQ@LAL
printing conditions as quickly as possible and reduce noi
object of the invention is to provide a printer that can ensure stabl e
sheet di scharge operation with a sinplé&2structure. This invention provides
a printer conprising: _
against the platen 15. The shaft 3la and the gear 31b of the

.drive roller 31 are made of synthetic'resih. The drive roller
is formed by firmly fixing a cylindrical body made of rubber to
the shaft 3la.

Reference numeral 34 denotes a holder that is C-shaped
when viewed from top.: The holder 34 supports the shaft 3la of
the drive roller 31 and a shaft 33a of the intermediate gear 33
rotatably. The holder 34 is pivotably supported by fitting
holes 34b, 34b with projections 12b, 12b, the holes 34b, 34b
being arranged on lateral plates 34a, 34a of the holder 34 and
the projections 12b, 12b being disposed on the upper case 12.
A compression spring 35 disposed between a bottom plate 34c of
the holder 34 and the upper case urges the intermediate gear 33
in such a direction as ‘to be abutted against the platen 15 at
all times. .

The intermediate gear 33.operates as a one-way clutch
with the shaft 33a thereof being supported by a long hole 34d
formed on the holder 34. The intermediate gear 33 t;ansmits
motive power to the drive roller 31 only when the platen 15
rotates in a direction indicated by the arrow a in Figsre 1.
Therefore, the drive roller 31 does not rotate reversely, and
the trailing end of the once discharged sheet P3 will no longer
be nipped back into the pair of sheet discharge rollers 30.

The driven roller 32 is made of a material to which ink
is hard to adhere, e.g., of synthetic resin, and is disposed on

the side of the printing surface Pa of the sheet P.
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-a pl.atgn for wapping a sheet therearound; a print he ;
‘confront the platen; a pair of sheet discharge roller HEET Rag G
sheet printed by the print head, one of the pair of s dREPthagege T ol
bei ng made of a material whose friction coefficient with respec
sheet is |l arge and being di sposed on a nonprinting side of the sheet, the

other of the pair of sheet discharge rollers being nade of a nmaterial to

which an ink is hard to adhere ang3bei ng di sposed on a printing side of the
sheet; and a sheet guide for guiding the sheet so that a | eading end of the

sheet is abutted » gpafr 32a of the driven roller 32 is rotatably

supported by a holder 36 that is C-shaped when viewed from top.
The holder 36 is movable in and out with respect to the drive
roller 31 with projections 36b, 36b slidably fitted into a long
hole 38b of a support plate 38, the projections 36b, 36b being
respectively disposed on lateral plates thereof 36a, 36a and
the support plate 38 being attached to the cover 13 with
engaging pawls 38a, 38a. A compression spring 37 serving as an
urging means disposed between an upper plate 36c of the holder
36 and the cover 13 urges the driven roller 32 in such a
.direction as to be abutted against the drive roller 31 at all
times.

| As shown in Figure 3, two pairs of sheet discharge
rollers 30 are arranged.in the sheet width direction.

Reference numeral 40 denotes a guide piecé disposed
integrally on the lower surface of the cover 13. A guide
surface 41 has such an angle as to guide the sheet P that has
been sent from the platen 15 while slightly bent so that the
leading end Pc of the sheet P will be abutted against the drive
roller 31 earlier than the driven roller 32.

A portion 42 of the guide piece 40 that is on a lateral
side of the drive roller 31 is loéated inward with respecf to
the circumferential surface of the drive roller (i.e., toward
the shaft 31la).

Further, the guide surface 41 of the guide piece 40 is

not only designed to guide the sheet so that the leading end of
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againsy said one of the pair of sheet discharge rollers earlier than said
"other of the pair of sheet discharge rollers, the sheet guide having a
profile which varies laterally across the sheet. It i
one of the pair of sheet discharge rollers be a driv T
other of the pair of sheet discharge rollers be a dr
whil e abutted against the drive roller. It is also prefera
sheet guide be arranged inward with respect to the circunferential surface
of the drive roller at the l|aterall4ides of the drive roller.

the sheet does not touch the support plate 38 and the like, but
also formed into a recess 41lc in the viéinity of the sheet
discharge opening 18 so that the slidable contact of the edge
portion 18a with the sheet will not be disturbed.

As shown in Figures 3 and 4, the section at which the
cover 13 having the above-mentioned driven roller 32 and guide
piece 40 is fixed to the case main body 10 includes a first
fixing section 51 and a second fixing section 52. A pair of
first fixing sections 51 are disposed at a position close to
the driven rollers 32, i.é., in the rear of the printer. A
pair of second fixing sections 52 are disposed in the front of
the printer.

In each first fixing section 51, a regulating section
12k that regulates the cover 13 fixing position is formed on
the upper case 12. .

The regulating section 12k has a regulating surface 1l2c
and an opening 1l2d. The regulating surface 1l2c is
substantially L-shaped when viewed from the front and is
abutted against an end 13c of the rear end corner of the cover
13. The opening 12d receives therein an engaging pieéé 13d
that projects rearward at a position slightly inward from the
lateral surface of the rear end corner of the cover 13.
Reference character l2e denotes a.guide surface continuing from
the regqulating surface 12c; and 12f, a guide surface continuing
from the regulating surface 12c and the guide surface 1l2e.

These guide surfaces 12e, 12f are designed to guide the lower

. This Sheet Has Been Replaced
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5 Prefgrably, the printer. of the invention includes: a case nain-body; - a
first sheet discharge roller nounted on the case main body; a cover fixed
on the case nmain body so as to be opened and cl osed; p~s¢ ond sheet
dlscharge roller, mounted on the cover, for dlschargl- )
cooperation with the first sheet discharge roller; and.

15

surface 13e and inner surface of the lateral plate of the cover

13.

Each second fixing section 52 has an engaging section
52& as shown in Figure 4 (c) and a biasing section 52b shown in
Figure 4 (d).

The engaging section 52a includes an elastic pawl 1l3g
formed integrally with the lower surface of the cover 13 and an
engaging hole 12g formed on the upper case 12, so that when the
cover 13 is attached to the upper case 12, the elastic pawl 13g
clicks the engaging- hole 12g. |

The biasing section 52b includes: a recess 12h formed
on the upper surface of the upper case 12; and a slightly bent
proﬁéction 13h formed integrally on fhe lower surface of the
cover 13. When the cover 13 is attached to the upper case 12,
a front surface 13i of the projection 13h gets abutfed against
the inner surface 12i that is on the front side of the recess
12h strongly as the projection 13h enters the recess 12h. This
force biases the cover 13 toward the above-mentioned regulating
section 12k.

With respect to the engaging sections 52a and the
biasing sections 52b, only those on the right side are shown in
the drawing in enlarged form. It goes without saying that
those on the left side are formed similarly (so as to be
symmetrical) (see Figure 3).

The following steps will be taken to attach the thus

constructed cover 13 to the case main body 10. First, as shown

_ ThlS Sheet Has Been Replaced ™
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sectiopn, disposed close to the second discharge roller,. for fixing the
cover to the case main body. Preferably, in such a printer, a cover fixing
section for fixing the cover to the case main body i.s.formed by a first
fixing section and a second fixing section; the casp THs §yPidty——athe first

fixing section has a regul ating section for regul atj ng a P 19 BEBK I ch
the cover is fixed; the second fixing section has a brasrrg—setti on flor
bi asing the cover onto the regulating déction; and the first fixing 3ection

i s disposed close to the second sheet discharge roller. It is preferable
that the segpnd Glieels ¢ibyGhahecehghy8hgPPieces 13d on the rear end of the

cover are inserted into the openings 12d of the upper case 12.
Then, as shown in Figure ¢ .(a), the cover 13 is turned
downward. As a result, the elastic pawls 13g of the cover 13
get fitted into the engaging holes 12g of the upper case 12;
the projections léh of the cover 13 enter into the recesses 12h
of the upper case 12; and the cerr 13 is attached and, at ‘the
same time, fixed to the upper case 12 while biased toward the
regulating sections 12k. With the cover fixed in this way, the
reaxr end corner of the cover 13 gets abutted against the
requlating section 12k so strongly that positioning accuracy of
the cover 13 with respect to thé case main body 10 (the upper
case 12) in the first fixing section 51 becomes quite high.
According to the . thus constrﬁcted printer, the
following advantages can be obtained. -
(1) Since the sheet P1 that is in the course of being
discharged is guided by the sheet discharge tray 19 so as to
come in slidable contact with.the edge portion 18a on the print
head side of the sheet discharge opening 18, the gap between
the sheet and the edge portion:on the print head side of the
sheet discharge opening, which is present in the case of the
printer shown in Figure 5, is closed by the sheet. In other
words, a space S (see Figure 2) into which a noise is scattered
by the head 17 is closed by thé upper case 12, the cover 13,

and the sheet Pl that is in the course of being discharged.

. This Sheet Has Been Replaced

i




biased.onto the first sheet discharge roller by a biasing neans di sposed
bet ween the second discharge roller and the cover. Enbodi ments of the
present invention will now be described with reference to the acconpanying
drawi ngs, of which: Figure | is a segnmentary side vi iater, which
I's an enbodi nent of the invention; Figure 2 is a dia rHﬂ$§HEETH@st§EgN

I nternal structure of the enbodi nent shown in Figurell; REPLACED

17

e

At the same time, sincé the sheet Pl that is in the
course of being discharged is guided by the sheet discharge
tray 19 so as to come in slidable contact with the édge portion
18a cn the print head side of the sheet discharge opening 18,
vibrations of the sheet are disturbed at the portion of the
sheet which is in slidable contact with the edge portion 18a,
which in turn changes the mode of vibration to decay the
vibration of the sheet itself.

Therefore, the amount of the noise produced by the head
17 leaking outside the case can be reduced remarkably.

In addition, since the structure in which the sheet is
caused to come in slidable contact with the edge portion 18a of
the sheet discharge opening 18 by the sheet discharge tray 19
that supports the discharged sheét Pl is adopted, no other
sheet guides and sound absorbing members are requirea. Hence,
the above-mentioned advantage can be obtained by a simple
structure with the sheet discharge tray supporting the
discharged sheet Pl.

(ii) Since the sheet discharge opening 18 is disposed at an
intersection between the upper surface 13a and the back surface
12a of the case, the noise préduced by the print head is sent
to the rear side of the printer. Therefore, the noise in the
front of the printer where the user usually stays can be
reduced more effectively together with the advantage (i).

(iii) Since the drive roller 31 is made of rubber and is

disposed on the nonprinting surface Pb side of the sheet P and
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Figure, 3 is a schematic plan view of the enbodi ment shown in Figure | with
a part thereof omtted; Figure 4(a) is a general perspective view of a
structure i-n which a cover is going to be fixed to a-fgse-mmin_body;
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the driven roller 32 is made of synthetic resin and is disposed
on the printing eurface Pa side of the sheet P, not only
satisfactory sheet P forwerding conditions can be ensured, but
also the ink that has adhered to the printing surface Pa of the
sheet will not be transferred onto the prlntlng surface Pa
again through the driven roller 32 any more.

(iv) Since the leading end Pc of the sheet is guided by the
guide surface 41 of the sheet guide 40 so as to be abutted
against the drive roller 31 earlier than the driven roller 32
and the drive roller 31 is made of rubber, the leading end Pc
of the sheet can be guided and nipped into the pair of sheet
discharge rollers 30 quickly.

Therefore, the force for forwarding the sheet P after
printing can be given quickly, and the sheet P can be wrapped
areund the platen 15 quickly while in intimate contact
therewith. The state in which the sheet P is wrapped around
the platen in intimate contact is indicated by a two-dot chain

line P1 in Figure 1.

Hence, according to this printer, conditions for
satisfactory printing by the head 17 can be prepared quickly.

Further, as a result of the sheet P having been wrapped
around the platen 15 in intimate contact therewith quickly,
vibrations of the sheet caused by the wires projected from the
head 17 colliding against the sheet P can be reduced quickly.
(v) Since the portion 42 positioned on the lateral side of

the drive roller 31 in the sheet guide 40 is disposed inward

Ths Sheet Has Been Rep

LT llll



6 Fi.gure 4(b) is a partially enlarged perspective view of Figure 4(a);

Figure 4(c)

is a sectional view taken along a line d-d in (a);

dlagramlll

side view of a printer, which is an enbodi nent of the |

is a sectional view taken along a line n (a) Fi gure 4(d)

ustrative of a conventional exanple. Fi

I's a diagram showi ng the internal structure of the printer as n-aAe;
Figure 3 is a plan view of the printfg with a part thereof

with respect to the circumferential surface of the drive roller
31, the sheet P caﬁ be guided so as to be biased onto the drive
roller 31, so that furthér .satisfactory sheet forwarding
conditions can be ensured.

(vi) Since the section for fixing the cover 13 to the case
main body 10 includes the first and second fixing sections 51,
52, stable conditions for fixing the cover 13 to the case main
body 10 can be ensured.

(vii) The upper case 12 in the first fixing section 51 has
the regulating sections 12k for regulating the cover 13 fixing
position and the second fixing section 52 has the biasing
sections 52b for biasing the cover 13 toward the regulating
sections 12k. Therefore, when the case main body 10 and the

cover 13 are fixed together by the first and second fixing

sections 51, 52, positioning accuracy of the case main body 10

and the cover 13 in the first fixing section 51 becomes

impro&ed. Since the first fixing section 51 is disposed close
to the driven roller 32, positioning accuracy of the drive
roller 31 and the driven roller 32 can in turn be improved.
As a result, positioning accuracy of the driven roller
32 with respect to the drive roller 31 can be improved without
requiring any other positioning member than the cover 13, which
in turn ensures stable sheet discharge operation.
(viii) High positioning accuracy of the driven roller 32 with

respect to the drive roller 31 can be obtained despite the fact

"that the driven roller 32 is mounted on the cover 13 as

This Sheet Has Been Replaced
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om.tted; and Figure 4 is a diagramillustrating the structure for fixing a
cover to a case main body. In Figure 2 reference nu al 10 denotes a case
mai n body of the printer. The case main body 10 inc} Tdgs

and an upper case 12. Reference nuneral 13 denotes [a cov

to the upper case 12 so as to be opened and cl osed.
and the cover 13 are nmade of synthetic resin.

20

described above. As a result, inconsistencies in contact
pressure of the compression spring 37 with respect to the drive
roller 31 are reduced, thereby ensuring stable sheet discharge
operation.

If the driven roller 32 were positioned with respect to
the drive roller 31 with low accuracy, then the contact
pressure by -the compressibn spring 37 would become
inconsistent, thereby not ensuring stable sheet discharge
operation.

On the other hand, according to the printer, which is
the embodiment of the invention, high positioning accuracy can
be obtainéd despite the fact that the driven roller 32 is
moﬁnted on the cover 13 as described above. Therefore,
inconsistencies in the contact pressufe of the compression
spring 37 can be reduced, thereby ensuring ‘stable sheet
discharge operation.

That is, the fixing structure of this type is
particularly effective when the second sheet discharge'roller
disposed on the cover is urged toward the first sheet discharge
roller by an urging means disposed between the second -sheet
discharge roller and the cover.

(ix) Since the cover 13 is fixed stably with respect to the
upper.case'lZ and the edge portion 18a of the sheet discharge
opening 18 is formed at the edge portion 6f the cover located
close to the first fixing section 51 whose positioning accuracy

is high as described above, the sheet P comes in slidable

is Sheet Has Been Replaced

Tl L




Ref erence nuneral 20 denotes a sheet feed cassette attached to the bottom
of the case main body 10. Reference nuneral 14 dengtes a sheet feed roller,

whi ch feeds sheets P (not shown in Figure 2) placefqy he_sheet feed

cassette 20 on a singl e sheet basis. The fed sheet] P |S?ﬂﬁ&;p Y apped
around a platen 15 via a sheet feed path |a but al -.,‘*Mewg,eoﬁﬂnle
ni pped between a sheet feed roller 16 and the platen 15 and .

21

contact with the_ edge portion 18a staply; which in turn
‘contributes to further stéble noise . reduction.

(x) Since the cover 13 is fixed stably with respéct to the
upper case 12 and the gquide piece 40 is formed close to the
first fixing section 51 whose positioning accuracy is high as
described ébove, the leading end Pc of the sheet can be guided
toward the pair of sheet discharge rollers 30 certainly as well

as stably, which in turn contributes to further stable noise

reduction.

The embodiment of the invention has been described in
the foregoing. How the invention is embodied is not limited to
the above-mentioned embodiment, but may be modified as
appropriate within the scope of the invention. |

For example, while the case where the first and second
fixing sections constitute the fixing section -has been
described in the above embodiment, the number of fixing
sections may be one as long as the fixing section is disposed
close to the second sheet discharge roller in order to obtain

the above-mentioned advantages.

ThlS Sheet Has Been Replaced

Tl TR




thraugh an ink ribbon (not shown) by a print head 17,0f a wire dot type.

di s charge rollers t hree-dot chain
o scar g Sheﬁmmum ﬁnﬂiﬂnm "

CLAIMS

1. A printer'comprising:

a print head disposed within a case;

a sheet discharge opening, disposed in the case, for
discharging é sheet printed by the print head; and

a sheet discharge tray for guiding the sheet in the
course of being discharged from the sheet discharge openiné'to
an edge portion located on the print head side of the sheet
discharge opening so as to come in slidable contact with the

edge portion and supporting the sheet discharged from the sheet

discharge opening.

2. A printer according to claim 1, wherein the sheet
discharge opening is arranged at an intersection between an

upper surface and a back surface of the case.

3. A printer comprising:

a platen for wrapping a sheet therearound;

a print head disposed so as to confront the platen;

a pair of sheet discharge rollers for discharding a
sheet printed by the print head, one of the pair of sheet
discharge rollers being made of a material whose friction
coefficient with respect to the sheet is large and being
disposed on a nonprinting side of the sheet, the other of the

pair of sheet discharge rollers being made of a material to
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piled up in the sheet. discharge, tray 19 with the t
supported by a support sectron 12s formed . on the

'Irng end t her eof

upper case. igure 2, the sheet discharlge op. ] B
arranged int (see Figure 3) that ex ¥ get
wi dt h di rectrBBl‘E Hmtlon bet ween an upper surface 138™® e
cover and a b oe $2a of the upper

which an ink is hard to adhere and being disposed on a printing
side of the sheet; and

a sheet guidé for guiding the sheet so that a leading
end of the sheet is abutted ag#inst said one of the pair of
sheet discharge rollers earlier than said other of the pair of

sheet discharge rollers.

4. A printer according to claim 3, wherein said one of the
pair of sheet discharge rollers is a drive roller and said
other of the pair of sheet discharge rollers is a driven roller

rotating while abutted against the drive roller.

5. A printer according to claim 4, wherein the sheet
guides are arranged inward with respect to a circumferential

surface of the drive roller.

6. A printer comprising:
a case main body;

a first sheet discharge roller mounted on the case main

body;

a cover fixed on the case main body so as to be opened

and closed;

a second sheet discharge roller, mounted on the cover,
for discharging a sheet in cooperation with the first sheet

discharge roller; and

. This Sheet Has Been Replaced
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case. An edge portion 18a |located on the print head 17 side is linear. The
sheet discharge tray 19 constltutes a sheet guide. T heet dlscharge tray
19 gui des in the course of being di'Sé

conme in slidabl the edge portion 18a d
of the sheet ‘“\ﬁﬂmﬂmﬂi‘mm g 18. As show in Figure 1,

di schar ge

24

a cover fixing section, disposed close to the second

discharge roller, for fixing the cover to the case main body.

7. A printer comprising:
a case main body;

a first sheet discharge roller mounted on the case main

body;

a cover fixed on the case main body so as to be opened
and closed;

a second sheet discharge roller, mounted on the cover,
for discharging a sheet in cooperation with the first sheet
discharge roller;

a cover fixing section for fixing the cover to the case
main body, the cover fixing section formed by a first fixing
section and a second fixing section; .

a regulating section for regulating a fixing position
of the cover, the requlating section provided with the case
main body in the first fixing section; and

a biasing section for biasing the cover onto the

' regulating section, the biasing section provided with the
second fixing section,

wherein the first fixing section is disposed close to

the second sheet discharge roller.

8. A printer according to claim 6, wherein the second

sheet discharge roller is biased onto the first sheet discharge

ThlS Sheet Has Been Replaced-




rollers 30 include a first sheet discharge roller 31 nounted on the case
mai N body 10 side and a second sheet discharge roller 32

cover 13 for discharging—the. - sheet in cooperation with t/h

di scharge roller 31 enbodi nent the first sheet &
is a drive mm m “‘mmﬁg gecond sheet discharge roller 32 2
roller that utted against the drive roller. The drwikﬁ
roller 3l is made of a material whose :

25

roller by a biasing means disposed between the second discharge roller and the cover.

9. A printer according to claim 7, wherein the second sheet discharge roller is
biased onto the first sheet discharge roller by a biasing means disposed between the

second discharge roller and the cover.

10. A printer substantially as hereinbefore described with reference to any of Figures

1 to 5 of the accompanying drawings.
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;__frlctlon coefficient with respect to _the sheet Pis Large, e.g., of rubber,
"and di sposed on the side of a nonpri nti ng surface Ply«f _the sheet P. As
shown in Figure 3, this drive roller 3l has a gear B 9 INe0S end of a
shaft 3la and is driven with the gear 31b meshed wi N Il ate gear
33 that rocates while abutted

26

' ABSTRACT
PRINTER

A printer wherein a drive roller (31) of a pair of sheet discharge rollers (31,32) is
made of rubber and a driven roller (32) of the pair of sheet discharge rollers (31,32) is
made of synthetic resin; the leading end of a sheet (P) is guided so as to be abutted
against the drive roller (31) earlier than the driven roller (32), the sheet (P) that is in the
course of being discharged is guided by a sheet discharge tray (19) so as to come in
slidable contact with an edge portion (18a) that is on a print head side of a sheet |
discharge opening (18). As a result, the printer can providé satisfactory printing
conditions quickly with a simple structure-and reduce noise leaking from the sheet

discharge opening.

[Figure 1]
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8 agai mst the platen 15. The shaft 3la and the gear 3lb of the drive
The drive roller is fornmed by firmy

roller 31 are nmade of synthetic resin.
body made of rubber to the shaft

fixing a ¢ylindrical
34 denotes a holder that is C shaped when vi eye

nuner al
hol der 34 supports the shaft 3l a of
. 1/5

FIG.1
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the.drive roller 31 and a shaft 33a of the intermedi ate gear 33 rotatably.
The "hol der 34 is pivotably supported by fitting holes 34b, 34b with
projections 12b, 12b, the hol es 34b, 34b being arranggy | at eral pl ates
34a, 34a of the holder 34 and the projections 12b, 120 | Sl

t he upper case 12. A conpression spring 35 di sposed B L
34c of the holder 34 and the upper case urges the internetrs
such a direction as to be abutted agai nggsthe platen 15 at

FIG. 2 ' “ '
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all tijres. The internmedi ate gear 33 operates as a one-way clutch w t-h the
shaft. 33a t her eof bei ng supported by a long hole 34d for
34.. "The internedi ate gear 33 transnmts notive power to |
only when the platen. 15 rotates in a direction indi cated™y
Figure 1. Therefore, the drive roller 31 d9é2 not rotate reversery—and tHe
trailing end of the once discharged sheet P3 will no | onger

FIG. 3
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.be nipped back into the pair or sheet discharge rollers 30. The driven
roller 32 is made of a material to which ink is hard t¢ BgRtre
synthetic resin, and is disposed on the side of the pr{nting
t he sheet P. 9 -

4/5
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A shaft 32a of the driven roller 32 is rotatably supported by a hol der 36
'That as C- shaped when V|emed fromtop. The hol der 36 lz yayabl e in and out

fltted into a long hole 38b of a support plate 38, the™prQ] egdy 3 36b
bei ng respectively di sposed on lateral plates thereof 36a, 368
support plate 38 being attached to the cover 13 with engagi ng pa
38a. A conpression spring 37 serving as an urging nmeans di sposed betwee
upper plate 36¢c of the holder 36 and the cover 13 urges the driven roller
32 in such a direction as to be abutted against the drive roller 31 at al
tines. . 5/5

an

FIG. 5
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: o
As shown in Figure 3, two pairs of sheet discharge rollers 30 are arraﬁbed
|n the sheet width direction. Reference numeral 4Q denotes a guide pieee
’ﬁosed integrally on the |lower surface of the ¢ 3
as such an angle as to guide the sheet P tha has "
‘piaten 15 while slightly bent so thaf/ghe | eadi ng eme-t
will be abutted agrainst the drive roller 31 earlier thantH
32. A portion 42 of the guide piece 40 that is on a |ateral si deof the
drive roller 31 is located relative to the drive roller to be radially

inward with respect to the f:YC; 7

eet P

4i C
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circunferential surfaceof the drive roller (i.e., toward the shaft 3la).-
Further, the guide surface 41 of the guide piece 40 is POTHQTLLY

gurue { he sheet so that the | eadi ng end of the sheet dogfs not;
support plate 38 and the like, but also formed into a recess4
vicinity of the sheet discharge openin@A48 so that the slidable 3
the edge portion 18a with the sheet will not be disturbed. As shown in

Figures 3 and 4, the section at which the

l
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cover. 13 having the above-nentioned driven roller 32 afh Ghermrede pi ece 40 is
fixed to the case main body 10 includes a first fixing secC 1@&‘5 —and a

sebpndfixing section 52. A pair of first fixing sectioOms 2 s d
at va position close to the driven rollers 32, i.e., i of the
printer. =~ A 3/5
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pair of second fixing sections 52 are di sposed in th et 0f the pr| nter.

In.each first fixing section 51, a regulating secth' - ﬁsﬁm SURLahes

t hecover 13 fi xi ng position is forned on the upper *ease ’EPL,%L%' ating
secfion 12k has a regul ati ng surface 12c and an opem ng p
regul ating surface 12c is substantifa/fy L-shaped when vi ewed fromthe

ront and 1Is F/G. 4{b)

FIG 4(a)

S52a
» 13~
- |REPLACEMENT SHEET W Z///////////Z?
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FIG. 4(d)
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. 13. The
openlﬂg 12d receives therein an engagi ng piece 13d thaf projsg rear war d
at sa.position slightly inward fromthe Lateral surface O

/6orner of the cover 13. Reference character 12e denotes a g
continuing fromthe regul ating surfacegA®gc; and 12f, a QU|de sur
continuing fromthe regul ating surface 12c and the guide surface 12e™~Jhese
gui de surfaces 12e,. 12f are designed to guide the | ower

FIG. 5
PRIOR ART
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urface 13e and inner surface of the lateral pl ate of t CoVveREREA
second MLWMngl ng secti o5 5 sho

Eimﬁ SHEET

il qlire 4

(c) and “a MERNCHMENT (SHEETS2b 8Gownlin Fi gurc (94 engdgi ng1 Eeﬁbk
52a i Idzeslé’s*"{mmel : @age...pavipagay..f.od med i nt egr the lfo c'@ﬂ
of the Brim(S angaged engagaggl Ml ¢ 129 forrred/ e upperic 2,
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1. A printer comprising: Th15 Sheet Has Been Replaced
a platen for wrapping a sheet therearound; |||||||| |III" | II II

a print head disposed so as to confront the platen;

a pair of sheet discharge rollers for discharging a sheet printed by the print head,
one of the pair of sheet discharge rollers being made of a material whose friction
coefficient wi_th respect to the sheet is large and being disposed on a nonprinting side of
the sheet, the other of the pair of sheet discharge rollers being made of a mateﬁal to
which an ink is hard to adhere and being disposed on a printing side of the sheet; and

a-sheet guide for guiding the sheet so that a leading end of the sheet is abutted
against said one of the pair of sheet discharge rollers earlier than said other of the pair of
sheet discharge rollers, the sheet guide having a profile which varies laterally across the

sheet.

2. A printer according to claim 1, wherein said one of the pair of sheet discharge
rollers is a drive roller and said other of the pair of sheet discharge rollers is a driven

roller rotating while abutted against the drive roller.

3. A printer according to claim 2, wherein a portion of the sheet guide is arranged
relative to the drive roller to be radially inward with respect to a circumferential surface -

of the drive roller.

4, A printer according to any preceding claim and further comprising:

a case main body;

a first one of said pair of sheet discharge rollers being mounted on the case main
body;

a cover fixed on the case main body so as to be opened and closed;

* c L M. S *°




cover 13 i s attached to the u case 12, the elastic paw 13g clicks the

,éngagl ng hole 1 tion 52b I ncl udes: a recess 12h fornmed on
t he upper surfacengémﬂgo REQE e 12; and a slightly bent prOj ection 13h

fornmed integrallly on the IO"@’? durff ace of the ”!I,"c”"'ﬂl"ﬂ"l,s””!"

_23_

a second one of said pair of sheet discharge rollers being mounted on the cover;
and
a cover fixing section, disposed close to the second one of said pair of sheet

discharge rollers, for fixing the cover to the case main body.

S. A printer according to claim 4 wherein;

a first sheet discharge roller mounted on the case main body;

a cover fixed on the case main body so as to be opened and closed;

a second sheet discharge roller, mounted on the cover, for discharging a sheet in
cooperation with the first sheet discharge roller;

the cover fixing section is formed by a first fixing section and a second fixing
section, and further comprising;

a regulating section for regulating a fixing position of the cover, the regulating
section provided with the case main body in the first fixing section; and

a biasing section for biasing the cover onto the regulating section, the biasing
section provided with the second fixing section,

wherein the first fixing section is diSposed close to the second one of said pair of

sheet discharge rollers.

6. A printer according to claim 4 or claim 5, wherein the second one of said pair of )
sheet discharge rollers is biased onto the first one of said pair of sheet discharge rollers
by a biasing means disposed between the second one of said pair of sheet discharge roller

and the cover.

7. A printer substantially as hereinbefore described with reference to either of

Figures 1 and 2 of the accompanying drawings.
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cover 13. \WMen the cover 13 is attached to the upper @se 12, a front
surface 13i of the projection 13h gets abutted t he mnﬂmmﬂwsace
12i that is on the front side of the recess y as the projection

13h enters the recess 12h. This force biaseS ](ip p/v 13 toward the
ct- !

above- nentioned regul ating section 12k. Wth to |t PEToImuSH
sections 52a and the biasing sections 52b, only those o #ﬁ?ﬁ\qf FNTgSHEET

are showd—-f SO !
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The invention pertains to printe'rs. More particularly,
the invention :’_.s directed to a printer that can not only
provide satisfaétory printing conditions as quickly as possible
but also reduce noise by improving the sheet discharge
structure. The invention is further directed to a printer that
can provide stable sheet discharge operation with a simple
structure for a type of printer in which one of a pair of sheet

discharge rollers is mounted on the printer cover.

Figure 5 is a schematic side  view showing a printer
-disclosed as related art in Japanese Unexamin;d Patent
Publication No. 3-53961. .
In Figure S reference numeral 1 denotes a case of a
printer. Within the case 1 are a platen 2 with a sheet P
. wrapped therearound, a print head H disposed so as to confront
the platen 2, and a pair of.sheet discharge rollers 3 that
discharges the sheet P printed by the print head H. |
The pair of sheet discharge follers 3 include: a drive
roller 3a, whiﬁhtis a first sheet discharge roller; and a
driven roller 3b, which is a second sheet discharge rdller.
'_The drive ﬁoller Ja is moﬁn:ed on the case main body L.

The driven roller 3b is mounted on a cover §.




the drawing in enl REPIACEMENT SHEET
Feft side are fdrired i 9

3). The follow ngjstiegsswabh a8t #k
13 to the case naifn b(r)%‘csig 10.“%8?5
pi eces 13d on the]rear D
of the upper case}l2. Then, as sho

tur ned downwar d. 'fh
: _f-i.t--t--ed into the

oes w thout saying that chose on the
so as to be synmetrical) (see Figure

n to attach the thus constructed cover
as shown in Figure 4 (b), the engagi ng
ver arg inserted into the openings 12d
in Figure 4RERMACEMENTONERT 13 is

2 diive Tollee 3a censives motive poodY Bom e larkd's af®YLdrved AGh

increased circumferential speed with respect to the circumferendal speed of the platen 2.

The driven roller 3b rotates while abutted against the drive roller 3a.

The case | has a sheet discharge opening 4. The cover 5 is fixed so as to be
turned around a shaft 5b. |

According to the thus constructed printer; the sheet P wrapped around the platén

‘2 and printed by the print head H is forwarded by the pair of sheet discharge rollers 3

and diséharged outside the case | from tﬁe sheet discharge opening 4.

Since the sheet discharge rﬁller 3b, which is one of the pair of sheet discharge
rollers 3, is modﬁted on the cover § that can be opened and closed, when the sheet P is
jammed at the sheet discharge roller .section. the jammed sheet can be removed with ease
by opening the cover 3.

However, the above-mentioned printer addresses at least the following three
problems.

Problem | .
 To ensure sitisfac:ory sheet discharge operation by the pair of sheet discharge
rollers 3 in a printer such as shoﬁm in Figure 5, ‘it is preferable that both the drive roller
3a and the driven roller 3b be made of a material whose friction coefficient with respect .
to paper is larger, e.g., of rubber. | |

However, if the driven roller 3b is ma.dé of rubber to which ink is easy to adhere,
the ink on a print surface Pa of the sheet P adheres to the driven roller. Then, the ink on
the driven roller is further transferred to the print surface Pa of the sheet P, thereby
contaminating the print surface, which is 2 problem. |

This problem can be overcome by making the driven roller 3b of 2 material to

which ink is hard to adhere. e.g., of synthedc resin. .

However, if the driven roller 3b is made of synthetic resin, the friction coefficient
of the synthetic resin with cespect to paper is smaller than that of rubber, which imposes

another problem.



2, the projections U3h of the cover
upper case 12; and the cover 13 is

to the upper case 12 whil e biased

fth the cover fixed in this way, the
abutted against the requlating section
12k so strongly thgt positioning accysacy of the c BYBLACEM AHE pect to
the case main body llQ_(the upper casd 12) in the first- fixing section 51

beconmes quite high. According to the thus constructed grl ter, the
follomnng advant agB32gahSpewhen che leading end of oSt prificed by

che grinc nhead H is gu;dca so as to be abutced against che

1)

T3 antor inio the rjoRECeaeMBT SHEE

attached and, at t eaiane time, fiIXe

toward the regul atijnd s@d iAPRs 1998k

rear end corner of |t cover 13 qetls

driven roller made of synchecic resin, it takes time for the
leadinﬂ end of the shesc to be quided to the drive roller la
and nipped between the pair of sheetc discharge rollers 3 so as
to have a forwafding force imparted therete because the
friction coefficient of the surface of the driven roller with
respect to the sheet is small. |

The sheet P is not wrapped around the platen- 2 in -
centact with the platen 2, but floacs up from the placen 2
suzrface until the forwarding force is given upcn the leading
end of the sheec having been nipped between the pair of sheet
dischazge =zollerxs 3. As a rssult, 'satisfactc:y printing
conditlions ares nct always ensurced. Particularly, if the priant
head is of the wirs dot type, vibrations of the sheeﬁfcaused by
the wire ends colliding with the sheet are inc:easgd, witich in
tuin causes nolse.
Szcplem 2

Since che second sheet discharge roller (driven roller)
3b is disposed at a posiction remote from the cover 5 fixing
section Sb of the cover S in a printer such as shown in Figure
5, positioning accuracy of the second sheetc discharge.roller
(d=iven roller) 3b to the Zirzsc sheet discharge roller (drive
zoller) 3a is noc sa:isfac:::y,.:hereby not ensuring stable

sheet discharge operacisn, which is scill anocther problem. .



obtai ned. (i) Si nce t_hé drive roller 31is nmade of rubber and is di sposed |
oh the nonprinting pertarce—fRb—side—af-the sheet P and the driven roller 32

i's made of’
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To overcome this problem, a structure characterized as arranging a member on
the case main body side for positioning the shaft of the driven roller is disclosed in
Japanese Unexamined Utility Model Publication No. 4-560.

However, this structure is problematical in that a positioning member other than
the cover is required and this makes the structure complicated.

A first object of the invention is to provide a printer that can prepare satisfactory
printing conditions as quickly as possible and reduce noise.

" A second object of the invention is to provide a printer that can ensure stable
shest discha:gepperation with a simple structure.

This invention prq_vides a printer comprising:

a platen for wrapping a sheet therearound;

a print head disposed so as to ﬁ:onfront the platen; . _

2 pair of shest discharge rollers for discha.fging a sheet printed by the print had,_
one of the pair of sheet discharge rollers being made of a material whose friction _
coefficient with r&s'pectmto the sheet is large and being disposed on a nonprindng side of |
the sheet, the other of the pair of shest discharge rollers being made of a material to
which an ink is hard to adhere and being disposed on a printing side of the sheet; and

a-sheet guide for guiding the shest so that a leading end of the sheet is _abutt_éd
against said one of the pair of sheet discharge rollers earlier than said 'IOther of the pair of
sheet discharge rollers, the sheet guide having a profile which varies laterally across the
sheet. |

Itis preferéble-that said one of the pair of sheet discharge rollers be a drive roller
and that said ofher of the pair of shest discharge rollers be a driven roller rotating while
abutted against the drive roller._ [t is also preferable thét the sheet guidé be arranged
inward with Eégpecr o the circumferential surface of the drive roller at the lateral sides of

the dcive roller.
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he sheet is quided by the guide
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Preferably, the printer of the invention includes: a case main body; a first sheet

discharge roller mounted on the case main body; a cover fixed on the case main body so

as to be opened and cldsed; a second sheet discharge roller, mounted on the cover, for

discharging a sheet in cooperation with the first sheet discharge roller; and a cover fixing

section, disposed close to the second discharge roller, for fixing the cover to the case.

main body.

Preferably, in such a printer, a cover fixing section for fixing the cover to the

case main body is formed by a first fixing section and a second fixing section; the case

main body in the first fixing section has a regulating section for regulating 2 position at

which the cover is fixed; the second fixing section has a biasing section for biasing the

cover onto the regulating secdon; and the first fixing section is disposed close to the

- second sheet discharge roller. [t is preferable that the second shest discha.:gé._ roller be

biased onto the first sheet discharge roller by a biasing means disposed between the

second discharge roller and the cover.

Embodiments of the present invention will now be described with reference to the

accompanying drawings, of which:

Figure | is a segmentary side view of a printer, which is an embodiment of the

inventon:

Figure 2 is a diagram showing the intemal structure of the embodiment shown in

Figure |;

Figure 3 is a schematic plan view of the embodiment shown in Figure | with a

part thereof omitted;

Figure 4(a) is a general perspective view of a structure in which a cover is going

to be fixed to 2 case main body;
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and the drive roll of rubber, the |eadi ng end Pc of the sheet

can be gui ded apd|niqge hefpair of sheet di Scharge rollers 30
qui ckly.- Therer or Z{Oﬂ ﬂ?%qggaf br {f oredi ng the sheet P after printing can

be gi ven qui ckly, =+~ P{can be wrapped arour&%!v!ﬁ]\aeS ten S
quickly while fin intimte conjagt therew th. R ich the
'sheet Pis wap : APedd perfec e GieWOst Pigure &(a);ndi cated by a

- two-dot chain
Figure 4(c) is a sectional view taken along a line c-c in-(a);

Figure 4(d) is a sectional view taken along a line d-d in (a); and’

Figure 3 is a diagram illustrative of a conventional ex;mple.

Figure_'l is a segmentary side view of a printer, which is an embodiment of the
invention; Figure 2 is a diagram showing the internal structure of the printer as'a whole;

Figure 3 isa plan view of the printer with a part thereof
omitted; and Figure 4 is a diagram illustrating the structurce

for fixing a cover to a case main bcdy

In Ezgur= 2 reference numeral 10 denotes a case main
body of the printer. The case main bady 10 includes a lower
case 1l and an upper case l2.

Reference numeral 13 denotes a cover, which is fixed to
thé upper case 12 so as tc be opened and closed. The case main
body 10 and the cover 13 are made of synthetic resin.

Reference numeral 20 denotes a sheet feed cassette
attached to the bottom of the case main body'lc.

Reference numeral 14 denotes.a'shee; feed roller, which
feeds sheets P (not shown in Figure 2) placed in the sheet feed
cassette 20 on a single sheet basis. ‘

The fed sheet P is not only wrapped'arouhd a platen 15
via a sheet feed path l0a buﬁ also further fed while nipped
between a sheet feed roller 16 and the platen 15 and printed
through an ink ribbon (not shown) by a print head 17 of a wire
dot type.

- The printed sheet is discharged to A'sheep discharge
tray 19 from a sheet discharge opening 18 via a sheet discharge
path 10b and a pair of sheet discharge rallers 30. As shown by

a three-dot chain line in E‘igixr_e 1, a discharged sheet P1 is
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Li ne pL in Figur dijng to this printer, conditions for
sati sfactory pringti ngg WApRejggsa( 47 can be prepared quickly. Further, as a
result of the shget] P having been W apped around the platen is in intinace

contact therewith qUI CKTy, vipratorjs of the sheet caUsed by the mﬁres

projected fromthe head 17 collidirg adainst the sg Nﬁah- greduced
uickly. (il I nce” 42 positoned o ater I.de
Al y- pzled up Ln t e Jheﬂc d;schggqgrcray L thh c:aiLQng end

cthereot suggcrced by a supgort section l2s formed .on the inne:

surfac2 of che upoar case.
As shown in Figqure 2, che sheec dLscharqe opening L8 is

arranged in the form of a slic (see Figure 3) that extends in
che sheet width direction at an intersection E#cgeen an upper
surface lla af che cover and a back surface 12a of the upper
case. An edge portion l8a located on the print head 17 side is
linear.

The sﬁee: discharge tray 19 constitutes a sheet guide.
The sheet discharge tray 19 guides a shééﬁ Pl that is in the
course of being discharged so as to come in slidable contact
with the edge go:tidn 182 on the print head side of the sheet
discharqe.ageninq 18.

As shown in Figure L, the pair of sheet discharge
rollers 30 include a first sheet discharge roller 31 mounted on
the case main bady 10 side and a second sheec dischafqe roller
32 méunted on the cover 13 for discharging the. sheet in
caoperation with the first sheet &ischarqe roller 31. In this
_embodiment the first shee:'discha:ge roller 31 is a drive
roller, and the second sheet discharge roller .32 is a driven
roller that rocates while abucted against the drive rollex.

The drive roller 31 is made of a material whase
- friction coefficient with respect to the sheet P is lazge,
e.g., of rubber, and disgosed on the side of a nongancinq'
Su:face Pb of the sheec P. |

As shown in Fiqure 1, this drive roller J1 has a gear
Jlb oa one énd of a shaft Jla and Ls driven with the gear Jlb

"meshed with an incacrmediace gear ]3] chatc rocates while abutted



the drive roll e REPLACEMENT ﬁhEEET pui de 40 is disposed i nward 13 with

Fespect to the [ci surf ace of the drive roller 31, the sheet
P can be guided s t i gsed onto the drive roller 31, so that
further sati sflact 027 @tﬁjgﬁ forWardi ng

8
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against the platen 15. The shaft 3la and the gear Jlb of the

drive roller 31 are made of synthetic resin. The drive roller
is formed by firmly fixiﬁg a cylindrical body made of rubber to
the shaft 3la. |

Reference numeral 34 denotes a holdef that—is C-shaped
when viéwed from top. The holder 34 supports the shaft 3la of
the drive roller 31 and a shaft 33a of the intermediate gear 33

' rotatably. The holder 34 is pivotably supported by fitting
holes 34b, 34b with projections 12b, 12b, the holes 34b, 14b
.being arranged on lateral plates 34a, 34a of the holder 34 and
the projections 12b, 12b being disposed on the upper case 1l2.
A compression spring 35 disposed between a bottom plate 34c of
the holder 34 and the upper case urges the intermediate gear 33
in such a direction as to be abutted against the platen 15 at
all times. .

The intermediate gear 33 6perates as a one-way clutch
with the shaft 33a thereof being supported by a long hole 34d
formed on the holder 34. The intermediate gear 33 transmits
motive power to the drive roller 31'only when the platen. 15
rotates in a di#ection indicated by the arrow.a in Figure 1.
Therefore, the drive roller 31 does not rotate :eversély, and
the trailing end of the once discharged sheet P3 will no longer
be nippéd back into the pair of. sheet discharge rollers 30.

The driven roller 32 is made of a material to which ink
is hard to adhere, 2.g., of syﬁ:hecic resin, and is disposed qh

the side of the printing surface Pa of the sheet P.
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ce the section for fixing the cover
he first and second fixing sections
he cover 13 to the case nmain body 10

A~ n

S %wfrdﬁd

: ’ - ef 12 in the fiy Jdexee Ricg@Ct i on 51 has
the regul ating sectjons 12k for regul ing t he é%#ﬁibﬁgtpkggﬁg?p05|tlon and

t he second f|X|ng

a of the driven ro erbjz is rogr.ably supported by a holder 36 that is C-

shaft
shaped when viewed from top. The holder 36 is movable in and out with respect to the
drive roller 31 with projecdons 36b, 36b slidably fitted into 2 long hole 38b of a support
plate 38, the projecdons 36b, 36b being respectively disposed on lateral plates thereof
36a, 362 and the support plate 38 being artached to the cover 13 with engaging pawls
38a, 38a. A corhﬁrssion spring 37 serving as an urging means disposed between an
upper plate 36¢ of the holder 36 and the cover 13 urges the driven rol_ler 32insucha
direction as to be abutted against the drive roller 31 at all times.

As shown in Figure 3, two pairs of sheet discharge rollers 30 are arranged in the
sheet width direction. | |

. Reference numeral 40 denotes a guide piece disposed integrally on the lower
surface of the cover 13. A guide surface 41 has such an angle as to guide the sheet P
that has besn sent froni the pla..ten 15 while slightly bent so that the leading end Pc of the
sheet P will be abutted against the drive roller 31 earlier than the driven roller 32.

A porton 42 of the guide piece 40 thatison 2 la:eralﬂde of the drive roller 31 is
located rEIanive to the drive roller to be radially inward Wil:h. respect to the
circumferential surface of the drive roller (i.e., toward the shaft 31a). |

Further, the guide surface 41 of the guide piecé 40 is not only designed to guide

the sheet so that the leading end of
the sheet does not touch the sugporc pla:e 38 and the like, but

also formed into a recess 4lc in the vicinity of the sheet
discharge opening 18 so that che_slidable contact of the edge
portion 18a with the sheet will not be disturbed.

_ As shown in Figures 3 and 4, the section at which the
cover 13 having the above-menticned driven roller 32 and gquide
piece 40 is fixed to the case main.body'id includes.a'first
fixing section 51 an& a second fixing section 52.. A pair of
first fixing sections S1 are disposed at a position close to

the driven rollers 32, i.e., in the rear of the printer. A



oward the regul ati ng sections 12k.
e i o) 1 nd the cover 13 are fixed together
fﬁiﬂsﬁs@ﬁi 51, 52, positioning accuracy of the
tthe first f|X|ng section 51 becones
first fixing sectipn 51 is di REPLBOEMENESHEBT  he
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sections 52b for bia$in
Therefore, when the

by the first and sec
case main body 10 an
I mproved. Since the

driven roller
driven roIPé#IBEZCQEC?HdtG+ﬁL%% ?%6?4

the printer.

In each first fixing section 51, a regulating section
12k tﬁat requla:és the cover‘13 fixing position is formed on
the upper case 12. .

The regulating section 12k has ﬁ requlating surface l2¢
and aﬁ 6peninq 12d. The regulating surface 12c is
substantially L-shaped when viewed from the front and is
abutted against an end l3c of the rear end corner of the cover
13. The opening 12d receives therein an engaging piece 1lid
that projects rearward at a position slighcly inwar& from che
lateral surface of the reaf end corner of the cover 13.
Referance charactar l2e déno:es,a guide surface continuing from

the regulacing surface l2¢; and 12£, a guide surfacg contiauing
trom ché ragulating surface 1l2c¢ and the guide surface l2e.

These quide surfaces l2e, L12f are designed to quide che lower
surface l3e and inner surface of the lateral placte of the cover

13.
Each seéond fiking section 52 has an engaging section
S2a as shown in Figure 4 (c)'and'a'bias;ng sectiaon 52b shown in
Figurg 4 (d). |
The engaging section S2a includes an elastic pawi 1l3g
formed integrally with the lower surface of the cover 13 and an
engaging hole 12g formed bn the upper case 12, so that when the
cover 13 is attached to the'ugper case 12, the elastic pawl 13g
clicks the_enqéqinq hele 1l2gq.
~ The biasinq'section 525 includes: a recess 12h formed
~ on the upper surface of the upper case 12; and a slightly bent

projection 13h formed ihcegrally on the lower surface of the



As a result, positi dnRERLADERMENTCSHPET tjhe driven roller 32 with respect to

tthe drive roller 31]cs | wijt hout requiring any other positoning

menber than the covgr urln ensures stabl e sheet discharge

operation. (vi) e accuraci of the driven roller 32 with
e

respect to the drive r e Jobt ailhed despj fipgthat t he
driven roller 32 isfinmbunted on the cojer 13 as ﬂtﬁfArtﬂiﬁ:hfﬁ@ E‘"Th

cover 13. When the cover 13 is attached to the upper case 12,
a2 front surface 13i of the projection 13h gets abutted against
the inner surféce 121 that is on the front side of the recess
12h strongly .a's the-projection 13h enters the recess 12h. This
force biases the cover 13 toward the above-mentionéd regulating
section 1l2k.

With respect 1:5 ‘the engaging seétiéns S2a and the
biasing sections S2b, cnly those o-n. the right side are shown in
the drawing in enlarged form. It goes without saying that
chose on the left side are Eormed .similariy (so as to be
symmetrical) (see Figure 3)'.

The following steps will be taken to actach the thus

. construccted cover L) to che case main body L0. Firsc, as shown
in Figure 4 (b), the engaging pieces 13d on the rear end of the cover are inserted into the

openings 12d of the upper case 12. Then, as shown in Figure 4 (2), the cover 13 is
turned downward. Asa result, the elastic pawls 13g of the cover 13 get fitted into the
engaging holes 12g of the upper case' 12; the projections 13h of the cover 13 enter into
the recesses 12h of the upper case 12; and the cover 13 is attached and, at the same time,

 fixed to the upper case 12 while biased toward the regulating sectiqns 12k. With the
cover fixed in this way, the rear end corher of the cover 13 gets abutteﬁ against the
regulating section 12k so strongly that positioning accuracy of the cover 13 with respect
to the case main body 10 (the upper case 12) in the first fixing section 51 becomes quite'
high. | |

' According to the thus constructed printer, the following advantages can be

obtained. _ )

(i)  Since the drive roller 31 is made z')f rubber and is dispoﬁed on the :nonprinring

surface Pb side of the shest P and che driven rollar 32 is made qf s?nihe:ic-
- resin and is dispased



14 descri bed aboneBEPl-#QEI\ENTeSHEET I nconsi stencies in contact pressure of
the conpression qorfing-37wrtir-r+gsgect to the drive roller 31 are reduced,

thereby ensuringistjabp ¢ abPrefeqi §cHarge operation. If the driven roller 32
were positioned itlh respect to
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on che grincing suréace fa side of cthe sheec 9, noc anly

sacigfaccary shesc 9 farwarding canditions can be easured, buc
also che ink chat has adhered to che grinting surface fa af che
sheet will noc be ».ransﬁs::ed ance the grincing suriacs fa -
again thoough the driven zollerz 37 any mare. |
(i)  Since che leading end 9¢ of che sheet is guided by che
gquide suriace 4l qf che sheec guide 40 sc as &g be abuccad
aqainsz.the drive raller 31 earlier than the driven zeller 32
and che drive zoller 1l is made of rubber, the leading end P¢C
et che sheat can be guided and nigged iaco che gai: af sheet
dischazgs zollers 10 quickly.

Thersfors, the force fcr forwazding the sheec ¢ aicer
grineing can be givan quickly, and the sheat P can be w:agg
arcund che placean 1S quickly while in incimate contact
therswizi. The gszaca in which the sheac 9 is wragped é:gund

the cla:an in intimaca concact is indicaced by & two-det ch;in_
line 31 ia ?iqu:e 8 | R

#ence, accazding to this pgrincer, ccndi:ioqs for
sacisfactary princing by che head L7 can be prepared quickly.

?u::ha?, as a :ssuL= af cthe shaet .? having been wragged
azgound che glacan i3 in incimacs cancacc :hé:ewitg qﬁiekly,
vibracians of the sheec caused by the wizes projected fzom che
head 17 cslliding againsc the sheec ¢ can be reduced quickly.
(iii) ~Since che goztionr 42 gasicianaed gn che laceral side of

cle drzive zoller 3! in che sheec guide %0 is disgosed inwazd



t he Hrive roller 3H Fow-accorary, then - the contact preséuré by
t'he conpression 6&%&3¢EMng SHRETA| " becone i nconsi stent, t her eby not
ensuring stable s eft ar schnarge efation. On the other hand, according

to the printer, whighli @ 7 haPRn88gi prept of the invention, high positioning
accuracy can be obfalned despite thejfact that the driven roller 32 is
mounted on the cover 13 as describefl igbove. Therefore,
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with respect to the cirzcumfersncial surface of the drive roller

J1, che sheetc P can be guided so as to be biased onte che drive
roller 31, so chac furcher sacisfactory  sheet Eorwardinqm-

conditions can be ensurad.

(iv) Since the section far fixing the cover L3 to the case

main body 10 includes the f£irst and second f-anq sections 51,
52, stable conditions for fixing the cover 11 to the case main
body 10 can be ensured.
(v) " The upper case 12 in the first fixing section 51 has
the rsgulating sections L2k for rsgulating the cover 13 fixing
gosition and the secend fixing section 52 has the biasing
sections S2b for biasing the cover 13 toward the ragulating
sections 12k. Therefors, when the case main bedy 10 and the
cover 13 ars {fixed togecher by the first and second fixing
sections Sl, §2, positioning accuracy of the case méin body 1O
and the "cover 13 in the first fixing section Sl becomes
improved. Since the first fixing section 51 is disposed close
to the driven roller 32, positioning accuracy of the drive
roller 31 and the driven roller 32 can in tura be improved.

- As & resulcg, gcszc;an;ng accuracy of the driven roller
32 with respect to the drive roller 31 can be improved withouc
Tequizing any ocher positioning member than the cover 13, which
in turn ensurss scable sheec discharge ooera:;cn.

(vi) High positioning accuracy of the dr;ven roller 32 with

resgect to che drive rallar 31 can be obcained despite che fact

thac cthe d-iven rzaoller 12 is mounced an the cover L1 as



i nconsi stencies in t he contact pressure of the conpression spring 37 can
be reduced, therdb Tle sheet discharge operation. That is,
the fixing structurde KG‘?U{WW@E?E particularly ef fective when the
second sheet dischgrdge roller dispgdsdd on the cover is urged toward the

first sheet di schal*ge rdi7l &PRLbIBIAN Jurjgi ng means di sposed between the second
sheet discharge roljl gr and the covgr. 14
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desczibed above. As a result, Linconsistencies Ln concace
oressure of the comgressian sgring 37 wich cesgect ta the drive

raller ]l are reduced, chersby easuring s;able sheec discha;ge
cperation.

'If che driven roller 32 were pasicioned with respect to
the drive roller 31 with Low accuracy, then the contact
pressure by the compression spring 37 would become
inconsistenc, thersby not ensuring stable sheet discharge
ogeracion. | '

On the other hand, accsrding to the printer, which is
the embodiment of the invencion, high positicning accuracy can
e obtained despite the fact cthat the driven moller 32 is

.mcuﬁtad on the cgver 13 as described abave. Thereiore,

inconsistencies in the concact Q:essuze ef the comgression
soring 37 can bel reduced, . thersby ensuring 'staﬁle sheet
discharge operation. | |

That is, che fixing stoucture of this type |is

;aézic"larly-efﬁec:ive wnen the second sheat discharge roller
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zsller by an urging means disposed be:ween the seccnd_sheec
ischarge zroller and the ccver. .

(vii) Since the cowver L3 is fixed scably with respect to the

ugger case l1Z and the edge go::%ﬁn 182 of the shest discha:gé

agening L3 iLs formed at tﬁe adges gorticn of the cover located

close to the firsc tixing.sec:icn Sl whose gasitioning accuracy

Ls hign as descr-ibed above, tha sheet ? caomes in slidable



(vii)

£2 and the edge por

whose positioning a
in slidable

Since the cfv xed-shably with respect to the upper case
|@F@§M§N P

t$H£E'h( et discharge opening L8 is forned at

t he edge portion of € cover tocatped{close to the first fixing section 51
ucFrac'y APR e psjdescribed above, the sheet P cones
15 '
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contact with the edge portion 182 stably, which in turn contributes to further stable noise
reduction.

(vm) Since the cover 13 is fixed stably with respect to the upper case 12 and the guide
piece 40 is formed close to the first fixing section 51 whose positioning accuracy is high
as described above, the leading end of Pc of the sheet can be guided toward the pair of
sheet discharge rollers 30 certainly as well as stably, which in tum contributes to further
stable noise reduction. | .

The embodiment of the invention has been described in tﬁé foregoing. How the
invention is embodied is not limited to the above-mentioned embodiment, but may be
modiﬁéd as appropriate within the scobe of the invention.

For example, while the case where thé first and seco'nd fixing sections constitute
the fixing section has been described in the above embodiment, the number of fixing
sections may be one as long as the fixing section is disposed close to the secoﬁd sheet
discharge roller in order to obtain the above-mentioned advantages.

~ Some of the subject matter disclosed herein is protected by co-pending
aﬁﬁlicadoq 0. GB 9707043.7, which relates to a printer comprising:

a case main body; | |

a first sheet discharge roller mounted on the case main body;

a cover ﬁ;ed on the case main body so as to be opened and closed;

a second sheet diséharge roller, mounted on the cover, for discharging a
sheet in cooperation with the first sheet ;!ischa.rge roller;

a cover fixing section for fixing the cover 1o the case main body, the cover
fixing section being forrﬁed by é. first fixing section and a secoﬁd fixing section;

a regulating section for regulating a fixing position of the cdver,.'the
regulating section being provided with the case main body in the ﬁfst fixing’

section; and
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further stabl e noi MEWT SH&ETi
with respect to th Tase 12 3nd
the first fixing sqct) op BSAPRNII98 Hos

S

above, the |l eadingjend of Pc of thsg

stably, which in turn contributes to
Since the cover 13 is fixed stably
the guide piece 40 is fornmed close to
tioning accuracy is high as described-
heet. can be guided toward the pair of

y fas |1 as stably, which in turn

educt i on.

contributes to furtfjher stable noise r
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a biasing section for biasing the cover onto the regulating section, the

biasing section being provided with the second fixing section,

wherein the first fixing section is disposed close to the second sheet

discharge roller.



‘The enbodi ment of tg Lavention has been described in the foregoing. How
the invention is e REPWE'MENTOSHEET“ted to the above-nentioned enbodi nent,

but mlay b\i/hn})dlflhe ge—appropriate wlthin the scopergf_t_be,ulieﬁt—l_ﬂﬂ——l;or ,
exanpl e, ile thejcgs i fst and second Tixing secti.ons
constitute the fixin ?e?hﬁgﬁ {?QE pegn described in tm‘ 1 m

t he nunber of fixi Seet--aRs—Aay-be jone BS | ong as t ‘mm mﬂm

di sposed close to fhe second sheet difscharge roller.in« orcdert t8 obtaln the
above-nenti oned ad r— he subject matter disclosed herein is
protected by co-pending CLAIMS: '
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l. A printer comprising: REPLACF—-MENT SHEET

a platen for wrapping a sheét therearound;.

a print head disposed so as to confront the platen;

a pair of sheet discharge rollers for discharging a sheet printed by the print head,
‘one of the pair of sheet discharge rollers being made of a material whose fx_'iction
coefficient with respect to the sheet is large and being disposed on a nonprinting side of
thé sheet, the other of the pair of sheet discharge rollers being made of a material to
which an ink is hard to adhere and being disposed on 2 printing side of the sheet; and

a sheet guide for guiding the sheet so that a leading end of the sheet is abutted
against said one of the pair of sheet discharge rollers earlier than said other of the pair of
shest discharge rollers, the sheet guide havi_ng a profile which varies laterally across the

shest.

2. A printer according to claim [, wherein said one of the pair of sheet discharge
rollers is a drive roller and said other of the pair of sheet discharge rollers is a driven

roller rotating while abutted against the drive roller.

3. A printer according to claim 2, wherein a portion of the sheet guide is arranged
relative to the drive roller to be radiaily inward with respect to a circumferential surface '

of the drive roller.

4, A printer according to any preceding claim and further comprising:

a case main body;

a first one of said pair of sheet discharge rollers being mounted c;n the case main
body; | | |

a cover fixed on the case main body so as to be opened and closed:

This Sheet Has Been Replaced
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appl‘ication no. BHL(AIIEMEM SHEET!] relates to a printer conprising: a case
mai n body; a firgt pshe ge Jroll er nounted on—t—he—ease—n‘arﬂ—trody' a

cover fixed on thelc | d 0 as to be opened and and
sheet di scharge folfl ?9 %B%E@ bn |t he cover, for d| s tw iﬂ ﬂk i‘l n
cooperation wthit =S difschar ge roIIer I on
for fixing the cpver to the case I n kgdy, the cover f|X|ng sectlon bei ng
d a second fixing section;

formed by a first T Rrg——sect+ H
EPLACEMENT SHEET

a second one of said pair of sheet discharge rollers being mounted on the cover;

and

a cover fixing section, disposed close to the second one of said pair of sheet

discharge rolléfs, for fixing the cover to the case main body.

5. A printer according to claim 4 wﬁerein;'

a first sheet discharge roller mounted on the case main body;

a cover tixed on the case main body so as to be opened and closed;

a second sheet discharge roller, mounted on the cover, for discharging a sheet in
cooperation with the first shest discharge roller;

the cover fixing section is formed by a first fixing section and a second fixing
section, and. further comprising;

a regulating section for regulating a fixing position of the cover, the regulating
section provided with the case main body in the first fixing section; and |

a biasing section for biasing the cover onto the regularing section, the biasing
section provided with the second fixing section,

wherein the first fixing section is disposed close to the second one of said pair of

sheet discharge roilers.

6. A printer according to claim 4 or claim 5, wherein the second one of said pair of .
shest discharge rollers is biased onto the first one of said pair of sheet discharge rollers
by a biasing means disposed between the second one of said pair of shest discharge roller

and the cover.

7. A printer substantially as hereinbefore described with reference to either of

Figures | and 2 of the accompanying drawings.

Sheet Has Been Replaced:
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a regul ating section for regulating a”fixing posifion of the cover, the
sregulating section being provided with the case main body in the first

fixing section; aan SHEET
' ' CEM .
REPLA THIS SHEET HAS BEEN
27 APR19%8 [ | 19 REPLACED
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ABSTRACT
PRINTER

A printer wherein a drive roIIexf (31) of a pair of sheet discharge rollers (31,32) is
ma.&e of rubber and a driven roller (32) of the pair of sheet discharge rollers (31,32) is
made of synthetic resin; the leading end of a sheet (P) is guided so as to be abutted
against the drive roller (31) earlier than the driven roller (32), the sheet (P) that is in the
course of being discharged is guided by a sheet discharge tray (19) so as to come in
slidable contact with an edge portion (18a) that is on a print head side of a sheet

| discharge opening (18). As a result, the printer can provide satisfa.ctory printing
conditions qdiékly with 2 simple su'uc;.ture and reduce noise leaking from the shest

discharge opening.

(Figure 1]

This Sheet Has Been Replaced
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a biasing section for biasing the cover onto the regul ating section, the
bi asi ng section_being provided with the second fixing section, wherein the

first fixing se
- 17

roller.

s

Cht?fAéEiﬂfﬁf%?{%E‘? | ose to the second sheet discharge
27 APR 1208 1 |
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bl aten for wapping a sheet

dai : [ SO, _
o oaro LS ﬁiﬁﬁﬁﬁﬁﬁtﬁtggﬁﬁfs as ' to confront the platen; a pair of
r

therearound; a pri

sheet discharge rg |ErS 10 T SC gl ng a sheet printed by the print head,
one of the pair off shept? APR-18880¢ rpll ers being nmade of a material whose
W th respect fto]the %beet I's large and bei ng di sposed

friction coefficignt
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the‘sheet, the other of the pair of sheet discharge rollers being made of a

raterial to whic adhere and bei ng di sposed on a printing
side of the shee}, qa|§EMﬁ§ﬂﬁm€Ef?pair of sheet discharge rollers is a
drive roller and}{s@id other of thelpair of sheet discharge rollers being a

driven roller ro}afi @7 WPRdbuit¢d agadnst the drive roller; and a sheet
gui de for guidinp ge.sheet so that a |leading end of the sheet is abutted

agai nst said one] of the pair of shget discharge

FIG. 3 REPLACEMENT SHEET
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- rol lers earti.er them—sad—ether—oithe pair of sheet discharge rollers, the:
sheet gui de having BERUACEMENTAVBHEET Maries laterally across the sheet, a
portion of the shéet ' ' rqanged relative to the drive roller to
be radially inward vithor gppe@ggt ¢ 4 circunferential surface of .the drive -
roller. I i T

4
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Fig 4(b)
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2. A printer according-tdtény preceding‘clain1and further conprising: a
case main body; a first one of said pair of sheet discharge rollers being
nounted on the case nmain body: a cover fixed on.the case main body so as to

be opened and clo

bei ng nounted on
t he second one of

ond aone

 IREPLAGENENT
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f said pair of sheet discharge rollers
ver fixng section, disposed close to
5 '
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sl scharge roIIers for fixing the cover to the case |n body. 3. A

printer acc
" .mounted on th
Yo be opened

r, RERIATERENTSHETT

_ rein; a first sh,e? scharge rol | er
mai n body: a cover fIX %ﬁ“&se mai n body so as
Bmaﬂy aw”mmﬁond sheet d|é1

cover, for di I-n cooperatlon the first sheet discharge
roller; the cover fXI ng s&ctton is fotned by a first fixingsectt+er—ahda . __
second fixing section, and Further conprising: REPLACEMENT SHEET
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Claims _

1. A printer comprising:

a platen for wrapping a sheet therearound;

a. print head disposed so #s toc confront the platen;

a pair of sheet discharge rollers fér discharging a sheet
printed by the print n-ead, one of the pair of sheet discharge rollers
being made of a material whose friction coefficient with respect
to the sheet is large and being disposed on a nonprinting side of
the sheet, the other oftthe'_pair.-' of sheet discharge rollers being
made of amaterial towhichan ink {shardto adhere and bei.n§ disposed
on a printing side of the sheet, said one of the pair of sheet
discharge rollers is a drive roller and said other_of' the .pair of
sheet discharge rollezs being adriven roller rotating while abutted
against the drive rol];er.:': and

a sheet guide for gquiding the sheet.so that a ieadirig end of
the sheet is abutted against said one of the pair of sheet discharge
rollers earlier than said other of the pair of sheet discharge
rollers, the sheet guide haﬂng a profile which varies laterally
across the sheet, a portién of the sheet gquide being arranged
relative to the drive roller to be radially inward with respect

to a circumferential surface of the drive roller.

REPLACEMENT SHEETS SG
0 Description : paged ..... ic paged .....
B Claim(s) :paged.f.to paged .M.
0 Drawing(s) : paged ..... t0 paged .....
Abstract  : paged 2..to paged..m

Al gt
DATE OF RECEIPT ... W15 wiaps




a regul ating secti onpes—+eqgutar! ixing position of the cover, the
regul ati ng section pfjoRERLAD MENk é‘ﬂ%ﬁc se main body in the first fixing
__i:ection; and a bi asi fhg ctTon TOI"bI agqi ng the cover onto the regul ating
section, the biasing|sqctq gnSEPo®8ed With the second fixin OB o
wherein the first filxi ng1 section is posed close to the Egﬁ@ﬁ%ﬂf\@ﬂy@#fiﬁ
said pair of sheet dilsctrarge rollers. A printer according to claim?2 or
pailp ©f sheet discharge rollers.is

di

claim 3 wherein the lsecond one of sai

bi ased onto the first-ome of said pair of sheet di scharlmmcml““[n“l‘!“l!l‘

2. A printer according to any precading claim and further comprising:

a case main body;
a ficsc one of said pair of shest discharge rollers being mounted on the case main
body:

_a cover fixed on the case main body so as to be opened and closed:
a second one of said pair of shest discharge rollers being mounced on the caver;

and
1 cover fixing section, disposed close to the second ane of said pair of sheat

discharge rollers, for fixing the cover o the case main bady.

3. A prineer according o claim 2 wherein;: _
a firse shesc discharge roller mouated on the case main body:
2 cover fixed on the case main body so i3 o be opened and closed;
2 second shest discharge roller, mounted on the cover, for discharging a shest in
cogperadon with the firse shest discharge roller; .
the cover fixing secton is formed by a firse fixing secdon and a second fixing
'-se.c:iqn. and further comprising:
a regulating section for regulating 2 fixing posidan of the cover, the regulating
section provided with the case main body in the first fixing secdon; and
a biasing sec:fon for biasing the cover o-m:o the regulatng sectdon, the biasing
section provided with the second fixing section, | |
wherein the first fixing secdan is disposed close to the second one of said pair of

shest discharge collers.

. 4. A princee according to claim p'or claim I wherein the second ane of said pair of

she=t discharge collers is biased onto the firse one of said pair of shes=t discharge rollecs



- 19 - by a 'b_i asi bet ween the second one of said pai r of

sheet discharge { ver. 5. A printer substantially as
Jhereinbefore desgrigred~wTh 1€l eferjce to either or Figures 1 and 2 of the
accompanying drapflost § SEF 138 ' REPLACEMENT SHEET

|

by a biasing means disposed betwesn the second one of said pair of she=c discharge coller

and che cover.

5. A printec substandally as hereinbefore described with referencs to either of

Figuces  and 3 of the accompanying drawings.
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- ABSTRACT
 PRINTER

A printer wherein a drive roller (31) of 2 pair of sheet discharge rollers (31,32) is
made of rubber and a driven roller (32) of the pair of sheet discharge rollers 31,32) is
made of synthetic resin; the leading end of a sheet (P) is guided so as to be abutted
against the drive roller (31) earfiec than the driven roller (32), the sheet (P) that is in the
course of being discharged is guided by a sheet dis‘ch'a.fge,tny (19) so as to come in
slidable contact with an edge portion (18a) that is on a print head side of 2 sheet .
discharge opening (18). As a result, the printer can provide satisfactory prindng
conditions quickly with a simplé s:rucl:m;'e and reduce noise leaking from the shest

discharge opening.

(Figure 1]



