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-1 PRI NTER/ HAVING PAPER FEED RCLLER BACKGROUND OF THE INVENTION 1. Field

conventional paper supply mechanism and considerations in

- designing such a mechanism. . In designing desk-top printers,

10

one of the major objects is to minimize the space occupied by
the printer. In particular, in the case of'small‘printers of
this type, it is desired to reduce the size of the printer to
be approximately the same size as the paper. For this |

reason, design freedom of the paper transport path is limited

to provide such a layout that a recording paper is taken out

15

of the placing position at an acute angle. Accordingly, when
the paper has been conveyed toward the platen, conveyance of

the paper is impeded by the paper supply rollers, so that the

20

paper supply rollers must be displaced to a dislocated
position (i.e., to a_“no paper feed" position). To transport
the paper to the print stage without any skew in the paper,

as described in Japanese Patent Publication No. Sho. 58-6637

or 62-39261, it is necessary to use the device for causing.

- - the -paper -to-bend at.a.position .of.this side of the platen to .

:.-thereby - correctly posxtxonlng -the. paper. thh.respect.t& the “-; Mh;ik
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platen with a self-restorzng force of the paper, by rotatlng
the platen reversely while the paper abuts against the platen
or by once nipping a leading edge of the paper in the platen

and thereafter'rotating_the platen'reversely to return back
the leading edge of the paper out of the platen.
Considerably complicated mechanisms are required for
dislocating'the paper supply rollers and for rotating the
platen in the forward and reverse directions. Japanese

' Patent Laid-Open Publication No. Hei. 3-244569 discloses a

35

technique where an intermittent motion gear is cyclically
driven so as to supply the paper. Japanese Patent L_“;A O P@"‘
Publication No. Hei. 1-184174 discloses a technique where a
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of« the Invehtlon The present invention rel.ates : . More par-
ticularly, the.invention relates to a ' @Dgﬂl%'lf
accurately supply paper and has reduced| Rahes
Addi tiignal Iy, the prlnter,enables ‘ .
PRINTER ,,,
The present invention relates to a priﬁter.
5 The following is a discussion concerning a
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easy recovery fromthe paper janms and can be selec- tively operated in
vari ous nodes according to the user's preference. 2. Backgr

following is a discussion concerning a conven- tional paper

ound Art The
suppl y

mechani sm and consi derations in designing such_a nmechanismln designing

desk-top printers,

one of the major objects is| THISHEBRT BAS
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oﬁe-way clutch is driven when the carriage is moved to the

paper feed position so as to supply the paper.

However, each

of these technlques does not prov1de a power transmission
means on the carriage.
In the case that these dlscharged techniques are
applied to the small size printers, it is impossible to
reduce the size of the printer, and the cost to manufacture

the printer is increased.

Attempts to minimize the size of

the printer w1thout usmng such a power transmission mechanism
10 have resulted in poor paper supply characteristics (i.e.,
unsmooth paper supply).

Japanese Laid-Open Patent Publication No

. Hei - 2"'

295837 discloses a paperx suppiy mechanism using a planetary

gear mechanism.

The paper supply mechanism is not provided

15 with a stopper for suppressing an excessive swing motion of
the paper supply rollers. As a result, the pape
rollers excessively press agalnst the paper, thereby forming
wrinkles in the paper. '

The following is a discussion of a conventional paper

20 transport mechanism.

example

" T “functions to~individually supply recording papers P “from-a’

‘W'”“““‘“cassette 2 contalnlng the- ‘paper:~ - The: supplled paper P Is

r supply

Fig. 38 is a schematic view showing an

of a printer. In the figure, a paper supply roller 1

gulded by a paper guide 4 and conveyed around a platen 5.
25 - - - The paper P is also t:ansported while being nipped ‘between

- two hoid_roiieis G'and the plaﬁeﬁ 5.

'"Afééi beihg conveyed N

past print head 7 for printing thereon, the paper P is
discharged through an exit 8. The hold rollers
on a holder 6a which . is attached through a compressed spring
base frame 9. With the paper transport meehanism
thus constructed, the hold rollers 6 and the platen 5
cooperate to nip the paper P therebetween and to convey the

30 6b to a

paper forward.

One of the poSsible_approaches for reduc

6 are mounted

ing the size -

35 of the printer thus constructed is to locate the cassette 2
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space occupied by the printer. In particular; in the case of small printers
of this type, it is desired to reduce the size of the printer to be
approximately the same size as the paper. For this reason, design freedom

of the paper transport path is limted to prquide—steh gﬁﬂP that a
recordi ng paper is taken out of the placing po@HﬁﬁSﬁ?ﬁi}? acutie angl e.
Accordi ngly, when the paper has been conveyed t owa R l, conveyance -

of the paper is.
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within the main body of the printer. One example of such an
approach is illustrated in Fig. 38 wherein the paper supply
roller 1' and the cassette 2’ are disposed as indicated by
phantom llnes.

Durlng the paper feeding operation, rotatlon of the
paper supply roller 1 is temporarily stopped after the paper
P moves forward a preset distance. In this case, the paper
supply roller 1 tends to prevent conveyance of the paper by
the interaction of the platen 5 and the hold roller 6.
Specifically, when the paper supply roller 1 is located at
the position indicated by phantom line 1’ resting on the
peper P’, tension generated in the paper P’ acts to urge the
paper in the direction of arrow a tending to reduce the
pressure applied by the hold roller 6 against the platen 5.
As a result, a pressure force (i.e., a'paper moving force) fb
applied by the roller 6 against the platen 5 is reduced
thereby preventing accurate conveyance of the paper.

A further problem associated with the conventional
prlnter is the jamming of the paper. Referring to Fig. 38, a
case C of the printer consists of a main body case Cl and a
cover case C2. The cover case C2 is rotatable between open

“'and closed pOSltlonS thh respect to the main body case C1."~ 5*““f{iﬁ

SR T ]

T ”If a“paper:. jam.occurs ars d pOSltlon A2 downstream’ of’prlﬁt;nq*;t.gw't

stage A, a user can open the cover case C2 and remove the
jammed paper. ' ) ' '
Position Al upstream of the print stage is covered
with the main body case Cl. Further, the paper guide 4 is
‘fastened to the main Body case Cl by means of a screw 4a.
Accordingly, it is difficult to remove the jammed paper at
the position Al. If a user attempts to pull the end of the
paper in an effort to remove the jammed paper, the paper will
frequently tear resulting in the user being unable to remove
the remaining piece of paper disposed at position A3 near the
hold rollers. To remove it, a service man must be called.
| Designs which allow the user to remove the jammed
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| npeded by the paper supply rollers, so that t he paper supply follers nmust
be displaed to a dislocated position (i.e., to a "no paper feed" position)..
To transport the paper to the print stage w thout any skew in the paper, as

descri bed
necessary
this side

10

in Japanese Patent Publication No. rShe—58—637—0t—62- 39261, it is
to use the device for causing the bé$ﬂ§355555ﬁ§3§ﬁNa position of
of the platen to thereby correctlylposi (R5h#A§EPhe paper with

peper disposed at positions upstream and downstream of the
printing positién are disclosed in Japanese Utility Model
Laid-Open Publication No. Sho. 63-7548 and Japanese Patent
Laid-Open Publication Nos. Hei. 2-297469 and 2-6%9273. 1In the
construction of these printers, the print mechanism or the
paper transport mechanism is removed or opened to enable the
jammed paper to be removed. However, repeated removal or
opening of these mechanisms will adversely effect the
mechanisms. _

An example of the cassette is shown in Figs. 39(a)
and (b). A cassette body 11 contains a number of papers P.
A pair of peel-off claws 13 individually remove papers from

- the stack of papers and supply them in a forward direction.

15

20

O TS A SR
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A hopper 14 urges the paper P upwardly such that the corner
edges l2a thereof abut against the peel-off claws 13. The
hopper 14 is assembled into the body 11 by inserting the
forward portion of the hopper, having a curved end l4a, into
an opening lla in the body 11 until the curved end l4a
engages a protruding piece 1llb of the body 11. As a result,
the hopper 14 can pivot within & limited range about the
engaging polnt of the curved end 14a Wlth respect to the

'protruded plece llb. A- sprlng 15, prov;ded between the--rear:

PR, e ...~..u_—_.-‘5--

l:portlon of the hopper 14 and the “body li; acts to urge.the ;ﬁfé

hopper, and attendantly the stack of paper P, upwardly.

The cassette, containing the paper stack P, is loaded -
into the printer body. Thereafter, the printer is turned on
resulting in the paper supply roller 16 rotating in the
direction of an arrow A. Correspondingly, the uppermost

- sheet of paper is conveyed in the direction of arrow B

30

35

causing the corner edges 12a and l12a of the paper to abut
against the peel-off pawls 13 and 13 so that the sheet is
curved upwardly. At the instant that the progressive curving
of the paper reaches a critical point, the corner edges 12a
and 12a are released from the peel-off pawls 13 and 13, so
that the uppermost paper is separated from the underlying _
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respect to the platen with a self-restoring force of the paper, by rotating
the platen reversely while the paper abuts against the platen or by once
ni pping a | eading edge of the paper in the platen and thereafter rotating

the platen reversely to return back the Ieqdhn%—eé%e—e¥—+he—1aper out of
the plate Considerably conplicated mechani dnEHISAYHE BERYN flor di sl ocating
t he paper supply rollers and for rotating REPLACED
pépér, and is moved forwardly. In the cassette thus
coﬁstructed, the peel-off pawls 13, provided separately from
the cassette body 11, are sécured to the body 11 in such a
manner that after the hoppér 14 is mounted in the manner
3 discussed above, a pin 13b protruded from the underside of a
mounting piece 13a is inserted through an élongated hole 1llc
of the body 11 and is properly positioned. Thereafter, the

mounting piece is fastened to the body 11 by means of a

fastening piece 13c.
10 Due to such a construction where the peel-off pawls

13 are independent of the cassette body 11, it is difficult
to improve the positioning accuracy of the cassette with
respect to the paper supply roller 16 to achieve the best

paper separation performance.

15 Further, in the case where the peel-off pawls 13 and
the cassette body 11 are formed as a unitary construction, it
is impossible to secure the hopper 14 to the cassette. That -
is, in the process of engaging thé protruded piece 1lb of the
cassette body 11 with the curved end l4a of the hopper 14

20 through the opening lla, the lower side of the corners 14b of

..the hopper 14 .would abut against the upper sides 13d of the . = .
Epeel—off pawls 13 and 13 m,-xﬁzginscf$; -_:; :finﬁﬁﬁﬁ:ﬁ}

mechanism and tractor in refg;ence_towamsecond example of_a

printer, as illustrated in Fig. 40.
As shown, a discharge roller 28, disposed downstream

of platen 20, is forcibly fitted around a roller shaft 22, .
which is supported by a frame member 21. The discharge
roller 28 receives a drive force transmitted through a gear
(not shown) fixed to the end of the roller shaft 22.

After printing, a cut paper Pl is lifted due to a
friction force by the discharge-roller 28 past the discharge
cover 24. A discharge spring 23 formed with a thin resin is
provided in order to force the cut paper Pl into the prlnted

) paper container.
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the platen in the forward and reverse directions. Japa- nese Patent
Lai d- Open Publication No. Hei. 3-244569 discloses a techni que where an
intermttent notion gear. is cyclically driven so as to supply the paper.
Japanse Patent Publication No. Hei. 1-184174 discloses a tech- nique where

not .

10

15

20

25

30

35

“'release’ shaft 38, is turned to a release posrtion,'the‘“

a one-way clutch is driven when the car- ri-age— Y e paper feed
position so as to supply the paper. Fbmevei'ﬂﬁ§§ﬁﬁ3‘§§§pseEgchnlques does

A tractor 27 is disposed upstream of the printing
stage for conveying continuous paper P2. Tension must be
constantly applied to the continuous paper P2 in erder to
secure the proper pitch of the continuous paper P2. To this
end, the peripheral speed of the discharge roller 28 is set

' to be higher than that of the platen 20.

Fig. 41 is a sectional view of a tractor release

.mechanism in a friction condition where the cut paper Pl is

pressed against the platen 20, and is conveyed forwardly in

- cooperation with paper hold rollers 26a and 26b. The hold

rollers 26a and 26b are pivotally supported by a holder 36.

A paper hold lever 37 is attached to a release shaft 38

supported by a frame 31 of the printer body. A coiled spring

39 is placed on the frame 31. The coiled spring 39 urges the

roller holder 36 upwardly threugh the paper hold lever 37.

As a result, the hold rollers 26a and 26b contact the platen

20, thereby generating a pressure force'against the platen.
Fig. 42 is a sectional view of a tractor release

mechanism in a state where the cut paper Pl is detached from
the platen 20, and a continuous paper P2 is supplled from the

tractor 27 into the printer body.
“"When a'reléase”lever'(not Shoﬁnff attached to thHe -

release shaft 38 and the paper hold lever 37 both prOt in

-the direction of arrow A, while res;stlng the urging force of ..

the coiled spring 39. The roller holder 36 moves downwardly
and the hold rollers 26a and 26b separate from the platen 20.
A release state is set up in the mechanism. Thus, the paper

| hold lever 37, the release shaft 38, and the release lever

(not shown), which make up the tractor release mechanism, are
mounted on the frame 31 of the printer body. '
As described above, in the second example of the
conventional printer, the frame member 21, the roller shaft
22, a chain of geare (not shown), and the discharge spring 23
are required for the paper discharge mechanism. Therefore,

eet Has Been Replaced ’ : -6 -~
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provi de a power transm ssion neans on the carriage. -2- In the case that
these discharged techniques are ap- plied to the small size printers, it is
i npossible to reduce the size of the printer, and the cost to nmanufacture

t he
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' “printer, the printer is placed in varrous dlfferent T
:i;posrtlonSu For example, the prrnter of Flg. 40°is gen'faif“?ﬁibﬂﬁf;-

THIS SHEET HAS BEEN
REPLACED

there are an'exceesive number of parts requiring a
correspondingly long assembly time and resulting in an
increased cost. When the leading edge of the paper abuts
against the discharge spring 23, the spring acts as a load.
As a result, the pitch of the paper is not uniform. Further,
relatively loose contact of the paper occurs, generating a
noisy printing sound. _

When only the. printer body, absent the tractor 27, is
operated to print visual information on a cut paper Pl, the
paper hold lever 37, the release shaft 38 and the release
lever, which form the tractor release mechanism, are not
used. Further, the number of parts of the printer body is
increased resultlng in an increase in the cost of
manufacturing and the size of the printer.

Japanese Patent Laid-Open Publication No. Hei. 3-
200660 discloses a printer using a planetary gear for the
drive force transmission mechanism of the discharge roller.
In this printer, since the planetary gear, which does not
dlrectl;-EOntaet the platen, is used for the intermediate
transmission mechanism, the mechanlsm is complicated.

Recently, to reduce the space occupied by the

positioned in an upright manner with the rear side 41 of the
printer acting as the bottom surface.: '

Reductlon of noise generated by the printing head 42,
particularly a wire dot head, has also been desired in this
technical field. Most of the sound generated by the prlntlng'
head 42 during operation is discharged through a discharge
port 49 and a discharge path 48. To reduce the noise, it is
desirable to form the discharge port in the rear side 41 of
the printer. However, positioning the printer in this manner
creates problems in that access to the printed paper is poor.
Thus, use of the printer in the upright position is not
practical.
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printer is increased. Attenpts to mnimze the size of the printer w thout
usi ng such a power transm ssion necha- nism have resulted in poor paper
supply characterists (i.e, unsnooth paper supply). Japanese Lai d- Qpen
Patent Publication No. Hei. 2-295837 discloses a paper supply mechani sm
using a plaetary gear nechanism The paper_s msmis not

provided with a stopper for suppressin rﬁﬂgSHEFTHAgBEEN
Rr'ﬂ 6

The_following is a diseussion of the tray for
receiving discharged papers. In the printer shown in Fig.
40, a paper Pl is stored on the tray 51 with the printed side
facing upwardly. In such printers, a user can read the
5 printed ﬁaterial when the paper is being discharged.
However, the user must rearrange the papers in a reverse
order when the user removes the set of printed papers from
the tray. In some known printers, the printed paper is
- stored with the érinted side facing downwardly. In the"
10 printer which stores the paper in a downwardly facing manner,
there is no need of reversely ordering the set of papers.
To overcome these problems, printers which allow the
lprinted papers to be seiectively stored facing upwardly or
downwardly have been proposed in Japanese Patent Laid-Open
15 ‘Publication No. Hei 3-200660, Japanese Patent Laid-Open
Publications Nos. Sho. 64-81758, Sho. 63-101256 and Japanese
Utlllty Model Lald-Open Publlcatlon No. Hel. 2-103053.
‘Each of these prlnters employs a turnlng mechanism to =
turn the discharge tray for selecting the upward-facing or
20 downward-facing state of printed papers. However, the
turning mechanism requlres compllcated structure and leads to

o “increase in the size of the prlnter. ,
:'fff?:ij"“ff The Following’ lS a discussion’ concernlng “the " paper
feed path of conventlonal printers. There is a known prlnter'
25 - which makes the environmental settinngy communication.#ith
the user in the following manner. In this type of printer,
‘the printer prints a message to the user on a paper, and
transports the paper with the printed message up to a
pOSltlon where the user can read it. Then, the printer
30 retracts the printed paper, and prints another message on the
paper, and transports again the printed paper to that
position. In this way, the use environment of the printer is

set. .
In this type of the printer, the printed paper must
35 be transported until it is discharged from the discharge port
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excessive sw ng notion of the paper supply rollers. As a result, the paper
supply rollers excessively press against the paper, thereby formng
winkles in the pa- per. The following is a discussion of a conventional
paper ‘transport nechanism FIG 38 is a schenatlc vi ew showi ng an exanpl e

of a printer. In the figure, a paper suppl 1S to
i ndi vidually supply record- THIS SHEET HAS BEEN
. . REPLACED

to a position where the user can read the printed message,

and then the printed paper must be retracted. Therefore, the
return path of the printed paper is relatively long resulting
in an increase size'of the printer. _

S A principle object of the invention is to provide an
printer which is compact, can accurately supply paper and has
reduced noise characteristics. Additionally, an object of
the invention is to provide a printer which enables easy
recovery from paper jams and can be selectively operated in

10 _various modes accordlng to the user’s preference

The lnventlon solves these problems by provralng a

printer according to any one of the independent claims 1, 6,

8, 14, 17, 20, 23, 27, 29, 30, and 31. Further advantageous

features, aspects- and details of the invention are evident

15 from the dependent claims,_the-deseription, aﬁd the drawings.

The claims are intended to be understood as a first non-
limiting approach of defining the invention in general terms.

The invention provides a printer which is compact;

can accurately supply paper and has low noise
20 characteristics. Additionally, the printer enables easy
recovery from the paper jams and can be selectively operated
'"ln various modes accordlng to the ‘user’s preference, ___~;;,-iv -
“_i' - printer .f”'“f"' g inventlon,-. according™ “te%
a flrst aspect, comprlses a paper ' feed
25 . - e T . C e —.
roller which is rotatable between a paper feed posxtlon and a
non-feeding position, drive force transmitting means for
transmitting a drive force to the paper feed roller, a
30
Sheet Has Been \}iﬁiic‘:ed
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ing papers P froma cassette 2 containing the paper. The supplied paper P
is guided by a paper guide 4, and con- veyed around a platen 5. The paper P
is also transported whil e being nipped between two hold rollers 6 and the
platen 5. After being conveyed past print head-Z-fof t hereon, the

paper P is discharged through an cxit 8. Th ’ﬂ&&ﬁﬂﬁ?ﬁgﬁsﬁééafe nount ed on
a hol der 6a which is attached through a conpresse# #o a

carriage reciprocéfively moving along the width of the paper
fed by the paper feed roller, and intermediate transmission
means attached to the side of the carriage. Only when the

carriage is in a stand-by position, the intermediate
5 transmission means couples with the drive force transmitting
means to transmit to the paper feed roller a paper-feed
directional rotating force and pivots the paper feed roller
to the paper feed pOSltlon. The intermediate transmission
means is preferably an idler rotatably mounted on the side of
10 the carriage. The paper feed roller is preferably driven
through a planetary gear mechanism including a sun gear
provided around a drive shaft, a paper-feed roller holder
rotatably mounted around the drive shaft, and a planetary
gear coaxially provided with the paper feed roller supported
15 with the paper-feed roller holder. A stopper is provided for
preventing the paper-feed roller from excessively pivoting to
the paper feed position. The stopper is formed integrally
with the paper-feed roller holder and designed to contact
with the frame of the printer.
20 The printer of the invention according to a further aspect further
camprises a paper feed roller for feeding a paper, a paper hold roller
.- -.-—-fOr transporting a paper. fed with the paper . feed roller. in a .
.;#:;4._-_state .that .the paper.is nlpped between_it and .a.platen, . and B
lever for supporting the paper holder roller at one end R
25 thereof so as to constantly urge "the paper hold roller toward
the platen, and supporting at the other end thereof a tension
roller, which is located between the paper holder roller and
the'paper feed roller and receives a tension of the paper.
A cassette body for containing a plurality of papers
30 fed by a paper feed roller according to a further aspect of the invention
includes separation pawls, formed integral with the cassette body; for indi-
~ vidually separating papers fram a bundle of papers for paper feeding. It is
preferable that the separating pawls are each tilted
downwardly in the direction of the paper feed so that the

- 10 - o This Sheet Has Been Replaced
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base frane 9. Wth the paper transport nechani smthus constructed, the hold
rollers 6 and the platen 5 cooper- ate to nip the paper P therebetween and
to convey the paper forward. One of the possible approaches for reducing
the size of the printer thus constructed is tQ locate the cassette 2 within
the main body of the printer. One exanpl e of |SrHib SRRERPRAEEEER | S:

illustrated in FIG 38 wherein the REPLACED
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paper is easily warped or curved when it is separated from.
the bundle of papers. A hopper is provided for urging the
paper upwardly so that the corners of the paper abut against
the separation pawls. The corners of the hopper facing the

 separation pawls are preferably bent in the same direction as

that of the separation pawls so that the paper is easily
warped when it is separated from the bundle of papers.
Further, the hopper is preferably constructed such that it is
movable forwardly and backwardly in the direction toward the
separation pawls. Further, the cassette body preferably
includes a stopper for stopping the regressive motions of the
hopper after the hopper is moved forwardly. A flap for
restricting warpage or curvature of the paper when the paper
is seéarated from the bundle of papers in the cassette is
prefefably formed integral wiﬁh the cassette body. The flap
is preferably located on the uéstream of the paper feeding
direction by the paper feed roller.

The printer of the invention according to a further aspect further
cawrises a roll-shaped platen, a discharge roller for discharging the
paper that is fed with the platen, and a transfer roller
located between the platen and the discharge rol;ef. The
transfer roller directly contacts the platen to move with-

"respect ‘to the platenfln @ planetary ‘motion, only- when-the =

platen rotates in the paper feed direction. On the other
hand, the transfer roller contacts the discharge roller to
transfer a rotating force of the platen to the discharge
roller. It is preferable that the discharge roller be
rotatably supported with a discharge holder, the transfer
roller be rotatably supported with an elongatedlhole'bent
along the circumferential surface of the platen, the
discharge holder be supported in a rotatable manner by the
printer'éase, and the transfer rovller be urged, by urging |
means, in the direction to bring the transfer roller into
contact with the platen. The urging means is preferably a
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paper supply roller 1' and the cassette 2' are disposed as indicated by
phantom lines. During the paper feeding operation, rotation of the paper
supply roller 1 is tenporarily stopped after the paper P noves forward a

pr eset

distance. In this case, the paper supply roller 1 tends to prevent

conveyance of the paper by the interaction offt fhe hol d

roller
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tongue-like piece integral with the upper case or a spring
means fastened at one end to the case.

The printer of the invention according to an other aspect further
comprises a paper supply path for supplying papers to a print stage, a
reverse paper-transport path, provided separately from the
paper supply path, for transporting a paper in the reverse
direction, and a discharge port for guiding the paper
reversely transported thrdugh the reverse paper-transport
path into a space between a printer placement surface and the
bottom surface of the printer. It is preferable that the
printer be placed upright in a state that the bottom surface

6. Specifically, when the paper supply}ro ¥EPLA

is set upright on the printer placement surface, and a manual
inserter guidé forming a part of a paper discharge port is
provided, in a rotatable manner, at the discharge port of the
reverse paper-transport path.
' According to another aspect of the invention, the
printer comprises a first bottom surface that may face the
printer placement surface, and a second bottom surface,
substantially_orthogonal to the first bottom surface, which
may face the printer placement surface. The second bbttom.
surface is preferably the rear side of the printer when the
""first bottom surface faces the printer placement surface.--A ' -

~ w5 paper discharge port for discharging-printed. papers:toward:=: i s =

the top surface of the printer is preferably provided in a
location where the printer top surface side of the rear side.
intersects the printer top surface.

According to yet another aspect of the invention, the
printer comprises a single paper discharge port for _
discharging printed papers, insertion holes provided at the
side of the discharge port, and a discharged paper tray which-

is selectively tiltable with respect to the vertical
direction by changing the direction of the tray when it is
inserted into the insertion holes.

This Sheet Has Been Re laced
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1 is located at the position indicated by phantomline 1 resting on the
paper P, tension generated in the paper P' acts to urge the paper in the
direction of arrow a tending to reduce the pressure applied by the hold
roller 6 against the platen 5. As a result, a pressure force (ie., a paper
nmoving force) fb applied by the roller 6 aga'nﬁhSSHEFrHAsBEEN
REPLACED
When the tray is attached to the printér body in a

state that it is tilted toward the printer top surface, the

tray preferably serves as a guide plate for guiding the
printed paper onto the printer top surface for its placement
S thereon. In this case, it is preferable that the printer top
surface be tilted so that the paper guided by the discharge
tray slides down thereon, and includes a concavity for
guiding the paper toward the central part of the width of the
printer. The cassette is preferably provided with a stopper
10 for stopping the paper on the printer top surface.
According to still another aspect of the invention,
the printer comprises a print stage having a platen, and a
head, disposed in opposition to the platen, for printing
visual information on a paper transported between the head
15 and the platen, a paper supply path for supplying a paper to
the print stage, and a diécharge path for outwardly
discharging the paper printed at the print stage. The
printer further comprises'a first cover forming one side of
the paper supply path and being either rotatable between an
20 open and closed position or detachable from printer body and
‘not accompanied by any part in the priht stage, and a second
-cover forming'one side of .the paper discharge path, :the : .o o
. second- cover.also: being.either rotatable between ap:open:.and:
- closed position or detachable from printer body and not -
25 accompanied by any part in the print stage. - . et
It is preferable that the first cover be attachable
to and detachable from the printer body so that a tractor
unit can be attached to the printer body in place of the
first cover. When the tractor unit is attached to the
30 printer body, a guide portion forming one side of the paper
supply path is preferably.cohstructed with the tractor unit

in place of the cover. _
o According to still another embodiment of the
invention, the printer comprises a platen, a carriage

is Sheet Has Been Replaced . 13 -
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-3- the platen 5 is reduced thereby preventing accurate conveyance of the

paper .

rot abl e
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A further problemassociated with the conventional printer is the
jamm ng of the paper. Referring to FIG 38, a case—c-ef—the-—prrtgr
consists of a main body case Cl1 and a cover case

- EYISTHHEET

BEESg 2 is
REPLACED | |

carrying a head, disposed in opposition to the platen, for
printing visual information on a paper supplied to between
the head and the platen, the carriage reciprocatively moving
parallel to the platen, a gap changing mechanism for changing -
a gap between the platen and the head, and gap select means
for selecting a gap between the platen and the head by
operating the gap changing mechanism. The printer further
includes a single detector for detecting the gap, which has
been selected by the gap select means, and arrival of the
carriage at one end of the reciprocatively moving range.

The printer according to a still further aspect further camprises
a printer body ‘including a paper hold roller for feeding a cut paper while

.~ pressing the paper against a platen, a tractor unit,
optionally attached to the printer body, for transporting a

continuous paper, a release mechanism, installed in the

‘tractor unit, for detaching the paper hold roller from the

platen; and a detector, provided in the printer body, for
detecting whether the paper hold roller is pressing against
platen or not, operated by the :eleasé mechanism.

- Other-objects, features, and advantages of the - -

—.present--invention will be apparent. by reading. the.detailed . .. ... .-
description in connection with the accompanying drawings, in

which: _
Fig. 1 is a sectional view showing an embodiment of a
printer according to the présent invention:

Fig. 2 is a perspective view showing the printer with
the upper case separated from the body; '

Fig. 3 is a front view showing the printer;

Fig. 4 is a plan view showing the printer;

Fig. 5 is a left side view of the printer; |

Fig. 6 is a left side;view of the printer in the

upright position;

- 14 - This Sheet Has Been Replaced
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bet ween open and cl osed positions with respect to the main body case Cl. If
a paper jamoccurs at a position A2 downstream of printing stage A a user

" can open the cover case C2 and renove the ja Al '
upstream of the print stage is covered with th 'ﬁﬁ$ﬁHE%H{A§é§§N L. Further,
the paper guide 4 is fastened to the main body|case REFLAYERpans bf a screw

4a- Accordingly, it is difficult to renove the
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::.frame' [ L A A WS, G e L E ;"'"_:'--'_':-_.....;_"..'... N R I :— ;,:_. .

Fig. 7 is a perspective view showing a paper supply
cassette;

Fig. 8 is an exploded perspective view of the
cassette; ' _ '

Fig. 9 is a cross sectional view, partly omitted, of
the cassette;

Fig. 10 is a side view showing the drlve unit and
when viewed from the right side thereof;

Fig. 11 is a partly in cross section, of a paper
supply mechanism and a paper discharge mechanism;

Fig. 12 is an exploded perspective view of an
important portion of the paper supply mechanism;

Fig. 13 is a left side view showing a paper transport
mechanism; '

Fig. 14(a)'is an exploded perspective view of the
paper transport mechanism unit and Fig. 14(b) is an exploded
perspective view of the paper transport mechanism unit in the
assembled condition;

Fig. 15 is a side view for éxplaining the operation
of the paper transport mechanism;:

| Fig. 16 is an exploded perspective view showing how
the paper transport mechanism units are attached to the body

Flg 17 is a side view, partly in cross sectlon,
showing the relatlonshlp between the paper transport . - . s . U000
mechanism and the tractor unit;

Fig. 18 is a perspective.view showing a paper

- discharge unit;

fig. 19 is a left side view showing a paper discharge
mechanism;

Fig. 20 is a perspective view showing another example
of the discharge unit; -
Fig. 21 is a perspective view showing yet another

example of the discharge unit;
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j ammed paper at the posiiion AL If a user attenpts to pull the end of the

paper

in an effort to renove the jamed paper, the paper will frequently

tear resulting in the user being unable to re pi ece of
paper disposed at position A3 near the hold rol TBISSSHERG RANWBERN ift s a
service man nust be called. Designs which all t he REBACED) rengve the

j anmed paper di sposed at positions upstream and downstream
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'Figs. 22(a) and 22(b) are side views for explaining

the operation of the discharge unit;

Fig. 23 is an exploded perspective view showing a
first cover;

Figs. 24(a), 24(b) and 24(c) are front, left side,
and right side views showing the first cover;

Fig. 25 is a perspective view for explaining how the
first cover is assembled into the printer body;

Fig. 26 is a perspective view showing in part a left
side frame and a base frame;

Fig. 27 is a perspective view showing how a paper is
manually inserted into the printer when:the printer is placed
upright; |

Fig. 28 is a perspective view showing the printer
when a second cover and a papér discharge tray are removed;

Fig. 29 is a perspective view for explaining how the
second cover is assembled into the printer body;

Fig. 30 is a perspective view for explaining how the

~ discharge tray is attached to the printer body;

Fig. 31 is a side view for explaining the operation

of the discharge tray;
Flg. 32 is-a side view. for explaining the operation .

~m-of the dlscharge tray,.”.Juﬁm___ e s Mh:-aggu;;;;;';g;,@&i;%;-g#

Fig. 33 is a perspective view showing how the
discharge tray is attached to the printer body when the
printer placed upright;

Figs. 34(a) and 34(b) are perspective views showing a
platen gap/home position detect mechanism; _

Fig. 35 is a plan view showing the platen gap/home
position detect mechanism;

Fig. 36 is an exploded perspective view of a tractor
unit; ' - _

Fig. 37 is a left side view showing a tractor release-

mechanism;
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of the printing position are disclosed in Japanese Uility Mdel Laid-Open
Publ i cati on No. Sho. 63-7548 and Japanese Patent Lai d-Open Publication Nos.
Hei . 2-297469 and 2-69273. In the construction of these print- ers, the
print mechani smor the paper transport necf Hllﬁﬂﬁﬁq9M§ﬁEéM opened to
enable the jamed paper to be renoved. Ho er,R@?Qggyfd rerfoval or opening
of these nechanisns will adversely effect the—feeha— :
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Fig. 38 is a side view showing an example of the
conventional printer; | |

Figs. 39(a) and 39(b) are a plan view and a cross
sectional view showing a conventional paper supply cassette;
_ Fig. 40 is a side view showing another example of the
conventional printer;

Fig. 41 is a side view showing a tractor release
mechanism of the printer; and | |

| Fig. 42 is a side view showing a tractor release

mechanism of the printer.

A printer according to the preferred embodiment of
the present invention will be described with reference to the
accompanying drawings.

The general description of the printer will be first
given. In the printer, resin material is used for the
respective units so long as use of resin material is allowed,
and these units are snap coupled to a case body to enable
easy assembly and disassembly of the units when the printer
is scrapped. Accordingly, many component materials of the
printer can be recycled by disassembling.the printer. . . ... ..

- In Figs. 1 _and L 2.2 prlnter body 100, having. afcubOId.;Eﬂh
shape, lncludes a lower case 110 and an upper case 120 - <77V
coupled to one another. A cassette 200 for supply papers is
loaded into the bottom part of the lower case 110.

a paper supply mechanism 300 individually receives
the cut papers and supplies them in a forward direction. The
supplied paper passes a paper supply path Al and a paper
transport mechanism 400, and reaches a print stage A located -
between a platen 501 and a print head 601 mounted on a

-..':'f
=R

carriage 600.
After printing occurs at the print stage A, the paper
is conveyed past a paper discharge path A2 and a discharge

/
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An exanpl e of the cassette is shown in FIGS. 39(a) and 39(b). A cassette
body 11 contains a nunber of papers P. A pair of peel-off claws 13
individually re- nove papers fromthe stack of papey supfidug¢BREY Jthemin a
forward direction. A hopper 14 urges the paper P upwaeg ycspich that the
corner edges 12a thereof abut agai'nst the peel - off~Ttraws—tS—re—hopper 14
Is assem Dbled into the body 11 by inserting the forward portion
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mechanism 700, and discharged into a discharge tray 800 from
a discharge port 121. The printer may be used in a
horizontal state as shown in Fig. 1 or in an upright state as
shown in Fig. 6.

A tractor unit, optionally provided, is used for
printing visﬁal information on a continuous paper, as will be
described later.

The printer thus constructed will be described in
detail. The printer body 100 will be first described. 1In
Figs. 1 and 2, a base frame 130 is formed of a metal plate
connecting to a ground line. A transformer 1040 is mounted
in such a way that flanges 1041 thereof are fastened to polés
110d integral with the bottom of the lower case 110 by means
of screws 1044. One of the flanges 1041 is also fastened to
a support member 1301 constituting an upwardly bent part of
the base frame 130. The support member 1301 serves as a
radiator plate for the transformer 1040 and also as the
ground.

Reference numeral 1050 designates a control board
mounted on the base frame 130. CPUs, ICs and other
electronic parts for controlling the operation of a print
head 601, and the like are mounted on the control boaxd.

A shield plate 1303. .constitutes.an upwardly_bent, gﬂrfﬂfrag;‘

forward portion of the control board 1050 on the base frame
130. The shield plate 1303 prevents noise emanating from a
space between the base frame 130 and the control board 1050
from being emitted to the exterior.

_ A partitioning plate 1060 partitions an electrical
system E including the control board 1050 and the like from a
mechanism M including the print head 601 and the like. The
partitioning plate 1060 also serves as a shield plate for
confining the noise emanating from a space between the base
frame 130 and the control board 1050. 1In order to ensure

. that the shield plate functions properly, the base frame 130

/
- 18 - heet Has Been Replaced

T



of the hopper, having a curved end 14a, into an opening 1lla in the body 11
until the curved end 14a engages a protrudi ng piece 11b of the body 11. As
a result, the hopper 14 can pivot within a limted range about engagi ng
poi nt of the curved end 14a with respect to the [prgtisuged HASEEBENLLD A
spring 15, provided between the rear portion of |the hpppuecedd and{t he body
11, acts to urge the hopper, and attendantly th tack—of paper P

is formed with a reed 1302, which is upwardly bent so as to
contact with the bottom edge of the partitioning plate 1060.
The partitioning plate 1060 also serves as a rack 1061 in
mesh with an ink ribbon wind-up gear 602 mounted on the
5 carriage 600.
| In Fig. 2, side frames 1023 and 1024 support the
mechanism M including the platen 501 and the like. The
platen 501 is rotatably driven through a chain of gears by a
paper supply motor 340, such as a stepping motor, for
10  example, provided in a drive unit 339 which is assembled into
the side frame 1023.
" The print head 601 is mounted on the carriage 600.
The carriage 600 is movable in parallel with the platen 501,
along a carriage guide shaft 633 by the combination of a
15 carriage motor 641 and a timing belt 642. When the print
head 601 prints one line, the piaten 501 is turned by the
motor 340, so that the paper is moved a distance of one line.
'~ The printer, as shown in Fig. 1, includes a first
bottom surface 100a, which will oppose the printer placement
20 surface F of a desk, for example, and a second bottom surface
100b, orthogonal to the first bottom surface 100a, which may
alternatively be positioned in such a manner as -to oppose the .. .

- printer placement. surface:F...The.second bottom 100b-is.::i--timgn. s
constituted by the rear side of the printer when the first
25 bottom surface 100a faces the printer placement surface F. 7

_ Even when the printer is placed upright with the rear
side 100b acting as the bottom, as shown in Fig. 6, a
reliable discharge of the papers is ensured since the
discharge port 121 is formed in the upper surface 100c of the
30 printer at the location where the second bottom surface 100b
intersects the upper surface 100c. '
With the structure arranged such that the discharge
port 121 is formed in the ﬁppgf surface 100c of the printer
at the location where the second bottom surface 100b

- 19 - This Sheet Has Been Replaced




upwar dl y. -4- The cassette, containing the paper stack P. is |loaded into
the printer body. Thereafter, the printer is turned on resulting in the
paper supply roller 16 rotating in the

THIS SHEET HAS BEEN
REPLACED

intersects the upper surface 100c, most of a sound generated
when the printer operates travels toward the rear side of the
printer as seen from Fig. 1. This leads to noise reduction.
The respective portions in the printer body will be
5 described in details. The cassette 200 will first be
~ described. Fig. 7 is a perspective view showing the cassette
for SupplYing papers; Fig. 8 is an exploded perspective view
-of the cassette; and Fig. 9 is a cross sectional view, partly
omitted, of the cassette. : '
10 ' As seen from these figures, the cassette 200 for
storing a plurality of papers Pl, includes a cassette bedy
210 and a hopper 220. Separation pawls 211 are integrally
formed at the corners of the forward portion of the cassette
body 210. The separation pawl 211 extends in the rearward
15 direction and is tilted slightly upwardly when viewed in
cross section, as can be seen in Fig. 9. With the shape of
the pawls, the paper cornerS'may be smoothly bent and
released. An edge 2lla of the pawl, which will be in contact
with the paper when the corner part Pa of the paper is
20 released is relatively sharp, providing a smooth paper
' separatlon
Paper holders or flaps 212, integral with the
- cassette body, function to restrict .the paper -from warplng
more than a desired amount. These flaps are located -

- 25 rearwardly of a paper-feed roller 354 as viewed in the paper
feed direction. Stoppers 213, integral with the cassette
body, are raised from the bottom surface 216 of the cassette
body. The front face 213a of the stopper 213 comes in
contact with the leading edge of engaging pieces 222 of the

So hopper 220, thereby stopping the rearward movement of the
hopper 220.
The hopper 220, as showir in Fig. 9, is inserted
through an opening 214 of the cassette body 210 until it
engages the protruded piece 215 of the cassette body. The

This Sheet Has Been Replaced

L




direction of an arrow A. Correspondi ngly, the upper- nost sheet of paper is
conveyed in the direction of arrow B causing the corner edges 12a and 12a
of the paper to abut against the peel-off paws 13 grd-1l3-sa_ that the sheet
is curved upwardly. At the instant that the progresgi V&S SHEET MAS BHEN

paper reaches a critical point, the corner edges 124 _and RERLASED rel efsed
fromthe peel-off pawls 13 and 13, so that the uppernost
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hopper thus inserted may be pivoted about the hooked part
with respect to the cassette body 210. A spring 230,
provided between the hopper 220 and the cassette body 210,
urges the hopper 220 upwardly so that the hopper forces the
paper Pl upwardly so that the corners Pa of the paper move
toward the separation pawls 211. The opening 214 is designed
so that its width L is larger than that of the conventional
printer, discussed above. Within the range of the-width'L,
the hopper 220 is movable back and forth (in the direction
toward the separation pawl 211). With the large width L of
the opening, the hopper 220 may be attached to the cassette
body 210 in a state that it is moved rearwardly with respect
to the separation pawl 211 in the direction of arrow X2, as
indicated by a phantom line in Fig 9. Accordingly, the
hopper can be attached without it interfering with the
separation pawl 211. Thereafter, the hopper 220 is moved
forward toward the Separation pawl as indicated by the solid
line in Fig. 9. At this time, the stoppers 213 have been
pushed down by the engaging pieces 222 of the hopper 220.
When the hopper 220 moves forward and the corners 223 thereof
(see Fig. 8) are located below the separation pawls 211, the
stoppers 213, which have been pushed down by the engaging -
pieces 222} are released from the engaging pieces 222. In.. ...
turn, the stoppers 213 resiliently spring upwardly, so that
the front faces 213a come in contact with the fore ends of
the engaging pieces 222 of the hopper 220.. After the hopper
220 is moved forwardly, its backward movement is prevented by
the stoppers 213. Accordingly, the paper Pl is reliably
urged upwardly so that the corners Pa of the paper move
toward the separation pawls 211. The corners 223 of the

‘hopper are bent in the same direction as that of the

separation pawls 211 so that th& paper ;ends to warp when a
paper is separated from a'stqck of papers. Reference numeral
224 designates an anti-skid cork, and 240, a paper support
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paper is separated fromthe underlying paper, and is noved forwardly. In
the cassette thus constructed, the peel-off paw s 13, provided separately
fromthe body 11, are secured to the body 11 in such a manner that after

t he hopper
protruded fromthe underside of a nounting piece 13a is Ifgeht

14 is mounted in the manner dis- cussed § 2 33
%?SHEE’IP éghﬁéyq‘_lgh an

el ongated hol e 11c of the body 11 and is properly post+t+ered-
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211. The uppermost paper is thereby separated from the paper"
- lying under the former, and is fed to ‘the paper supply path

withdrawably attached to the cassette body 210. A resilient
projection 241 may be pushed down. When the paper support
240 is pulled out and the resilient projection 241 is fitted
into a square hole 217, it is fixed in a useable condition.
On the other'hand, when the paper support 240 is inserted
into the cassette body and the resilient projection 241 is
fitted into another square hole 218, it is fixed in a housed
state. A paper holder 242 retains the stack of papers Pl so
as to prevent the papers from falling when the printer is
used in the upright state as shown in Fig. 6. '

The cassette 200 containing the papers Pl, as shown
in Fig. 1, is loaded into the lower case 110. When the
printer starts up and the paper-feed roller 354 rotates in
the direction of an arrow d, the uppermost paper moves in the
direction of an arrow €. At the initial stage of the paper |
movement, the corners Pa of the paper are blocked by the
separation pawl 211,'so that the corner portions of the paper
near the corners Pa is upwardly deflected. The upward
deflection of the paper'is restricted by the flaps 212 and
212. Wwhen the deflecting action reaches a critical point,
the corners Pa and Pa are released from the separation pawl

Al. _ :
. Since the separation pawls 211 are integral with the -

cassette body 210, they are automatically positioned with
respect to the paper Pl and the paper-feed roller 354.
Accordingly, the positional accuracy is improved to ensure a
relieble separation of paper. As noted above, the separation
pawls 211 are integral with the cassette body 210. '
Therefore, there is no need for the space 1S which is
required'for the mpunting_of the separation pawls 13 in the
conventional cassette (see Fig. 39). Accordingly, in the
cassette of the invention, the hopper 220 is extended by the
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Thereafter, the nmounting piece is fastened to the body 11 by neans of a
fastening piece 13c. Due to such a construction where the peel-off paws 13
are i ndependent of the cassette body 11, it is difficult to inprove the
posi tioning accuracy of the cassette with respest—to-the paper sypply.

roller
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16 to achi eve the best paper separation [p@HiSoYHHETCRAS BBEN Her, in the
case where the peel-off paws 13 and . REPLACED -

space corrésponding to the pawl mounting space, thereby
enhancing the paper push-up action. The expanded portions
are indicated by reference numeral 225 in Figs. 7 and 8.

. Additionally, it is noted that the separation pawls
211 and the corners 223 have upwardly angle portions which
provide smooth and reliable deflection of the uppermost paper
to facilitate separation from the remaining papers.

~ The papé; supply mechanism 300 and its related
portions will be described. Fig. 10 is a side view showing
the drive unit when viewed from the right side thereof. The
drive unit 339 is assembled into the right-side frame 1023,
as shown also in Fig. 2. The drive unit 339, as illustrated
in Figs..10 and 11, is formed of a reduction gear 342
engaging with a pinion 341 of the motor 340, a platen gear
345.in mesh with é pinion 343 integral with the reduction
gear 342, a paper-supply intermediate gear 346 in mesh with

the pinion 343, a paper-supply roller transmission gear 347

interlocking with the paper-supply intermediate gear 346, and
a tractor transmission gear 349 in mesh with the platen gear
345. The platen gear 345 drives the platen 501 integral
thereto and also drives a tractor of a tractor unit installed
in the printer, whlch w111 be descrlbed later, through the |

“tractor transmission gear 349.° “As“illustrated in Fig. 1I,

the paper-supply roller transmission gear 347 is rotatably
fitted around a papér-feed_roller drive shaft 352. ‘A paper-
supply roller drive gear 351 is formed at the end of the
paper-supply roller drive shaft in a unitary construction.

An idler 337, as shown also in Fig. 2, is proviAed on
one side of the carriage 600. When the carriage 600 is moved
to the leftmost side (stand-by position) in Fig. 2, the idler
337 interlocks with the roller transmission gear 347 and the
drive gear 351. Drive power is transmitted from the roller
transmission gear 347 to the drive gear 351, through the
idler 337. 1In the figure, a spring 336 resiliently urges the
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the cassette body 11 are fornmed as a unitary construc- tion, it is

i npossible to secure the hopper 14 to the cas- sette. That is, in the
process of engagi ng the protruded piece 11b q y 11 with
the curved end 14a of the hopper 14 through {heOSHRERHAS BEENNE | ower si de
of the corners 14b of the hopper 14 would ab;L—aai#ﬁQﬁ EBe upper sides 13d
of the peel-off paws 13 and 13.

idler in.the axial direction. Knurls 342a are formed on the
circumferential surface of the reduction geér 342 to enable
manual operation of the printer from the exterior thereof.

In Figs. 11 and 12, there is illustrated a paper-

5 supply roller 353 driven by the paper-supply roller drive
.gear 351. The paper-supply rdller 353 functions to
selectively set a paper-feed roller holder 356, which axially
supports the paper-feed roller 354, to a paper feed position
or a non-feeding position, thereby providing a paper supply

10 or reduction of a load after the paper supply.

The upper end of the paper-feed roller hoider 356 is
- rotatably attached to the end of the drive shaft 352, which
| ~extends from the drive gear 351 to the center of the base
frame 130 (see Fig. 1). The roller drive shaft 352 is

15 axially supported in the rear part of the base frame 130.
Thus, the holder 356 is pivotébly held in the center of the
rear part of the base frame 130 (see Fig. 16). A sun gear
358 of a small diameter is fixed to the end of the drive
shaft 352. The sun gear 358 meshes with a gear 355 integral

20 with the paper-feed roller 354. With the mechanism thus
constructed, when the platen 501 is reversely turned, the
paper-feed roller 354, together with the paper-feed . roller.
- holder; 356, is pivoted counterclockwise so as to be. brought _4,35;;
‘into contact with the paper Pl. When the platen 501 is = f'-

25 forwardly turned, the paper-feed roller 354 plvots clockw15e

as indicated by a phantom line in Fig. 1 to thereby be

separated from the paper surface.
The paper-feed roller holder 356 is integrally formed
with stoppers 357. When the roller holder 356 is pivoted to
30 the paper feed position, the stoppers 357 come in contact
with the base frame 130, as shown in Figs. 1 and 16, thereby
preventing the paper-feed roller 354 from excessively
pivoting to the paper feed position.

This Sheet Hus Been Replaced
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The following is a discussion of the paper discharge nechani smand tractor
in reference to a second exanple of a printer, as illustrated in FIG 40.

As shown,

a discharge roller 28, disposed down-_stream of platen 20, is

forcibly fitted around a roller shaft 22, which s IPERPLEee—y_a frame
menber 21. The discharge roller 28 receives a rlveldqugffﬁﬁﬁy tted
t hrough a gear (not shown) fixed to the end of o-ler
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The paper transport mechanism 400 will be described.
As shown in Fig. 13, a paper hold roller 415 is rotatably
supported by a lever 430. As shown also in Fig. 14, the
lever 430 includes first arm portions 431, second arm
portions 432 and a third arm portion 433. The lever 430 has
a unitary construction shaped like a reversed Y as
illustrated in Fig. 13. The lever 430 is rotatably attached
to a holder 440 by means of a shaft 434 located close to the
center thereof. The paper hold roller 415 is supported at
the distal end of the first arm portion 431.

A compressed spring 441 is provided between the third
arm portion 433 and the holder 440. The compressed spring
441 constantly urges the lever 430 counterclockwise in Fig.
13. Accordingly, the paper hold roller 415 is always urged
in such a direction as to push against the platen 501. The
holder 440 is mounted to a bent portlon 131 of the base frame
130 and hence fastened to the base frame 130.

A tension roller 450 is rotatably supported by the
second arm portions 432 of the lever 430. The tension roller

. 450, located between the paper hold roller 415 and the paper-
feed roller 354, applies_a'tension_to the paper being

transported. _ _
T . 'The .operation of the paper transport mechariism 400 .. ..
will be described with reference to Fig. 15. '

The paper Pl fed by the paper-feed roller 354 is
conveyed along paper supply path Al and between the paper
hold roller 415 and the piaten_SOl while being nipped
therebetween. A moment M0, caused by a spring force F of the
compresséd spring 441, acts on the lever 430 so that the
paper hold roller 415 presses the platen 501 with a force f1
creating a paper transport force. After the paper-feed
roller 354 feeds the paper'a prédetermined distance, rotation

. of the paper-feed roller 354 is.stopped. At this time, the

roller acts as a load tending to prevent the conveyance of
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shaft 22. After prnting, a cut paper Pl is |lifted due to a friction force
by the discharge roller 28 past the discharge cover 24. A discharge spring
23 formed with a thin resin is provided in orgdertoforce the cut vaper Pl

into the
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the paper Pl by the combination of the platen 501 and the
paper hold roller 415. The paper Pl contacts the tension
roller 450 as indicated by the solid line. Due to the

‘tension created in the paper Pl, the tension roller 450

receives a force f£2 which generates an additional moment M1l
in the lever 430. As a résult, a force fl1' is added to the
pressure force being appliéd to the platen 501 of the paper
hold roller 415,'so that the paper transport force is
correspondingly increased. Thus, when the paper-feed roller
354 acts as a load, the paper transpoxrt force is
correspondingly increased, thereby ensuring'reliable
conveyance of the paper. '

According to the present embodiment, the céssette 200
is set in the cassette rece1v1ng portion of the bottom of the
printer body 100, as shown in Fig. 1. The bottom surface of
the cassette 200 also forms the bottom of the printer per se.
Thus, the printer size is reduced as a whole. Use of such a
cassette layout provides a reliable paper feed operation, as
stated above.

The holder 440, which supports the lever 430,
performs the following functions. The holder 440 functiomns

“as a fixing member of a paper guide plate 470 as shown in-
‘Figs. 16 and 17. -.The paper guide plate 470 is a szngle plate«:=~}?

so shaped as to have a lower vertical part 471, an upper
vertical part 472, and a horizontal coupling part 473, as
shown. A temporary fixing clip 474, and temporary fixing
holes 475 are formed in the lower vertical part 471. To fix
the paper guide plate 470, the clip 474 is first applied to
the bent portion 131 of the base frame 130, and then the
holes 475 are reépectively applied to the protrusions 132,
which protrude from the wall of the bent portion 131. 1In
this way, the paper guide plate™470 is temporarily fixed.
Then, the holders 440 are fixed to the base frame 130.' At
this time, thé paper guide plate 470 is fastened to the base
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-5- printed paper container. A tractor 27 is disposed upstream of the
printing stage for conveying continuous paper P2. Tension nust be
constantly applied to the continuous paper P2 in order to secure the proper
pitch of the continuous paper P2. To thiszE aAp®EERhEr al speed of the
di scharge roller 28 is set to be higherjt an ﬁﬁ@,cgb the platen 20

;

frame 130 in such a manner that the horizontal coupling part
473 of the paper guide plate is nipped between the protruded
pieces 442 of the holder 440 and the top face 133 of the bent
portion 131 of the base frame 130. The fastened paper guide
5 plate 470, as shown in Fig. 17, is designed such that the
horizontal coupling part 473 juts from the bent portion 131
of the base plate, and the upper vertical part 472 upwardly
extends from the jutted coupling part until the extreme end
of the upper vertical part reaches the platen 501. Due to
10 such a design, the corner 134 of the base frame is placed
closer to the paper-feed roller 354. BAs a result, it is
prevented that the leading edge of the paper Pl being fed
contacts a paft-of the base frame bottom near the corner 134
thereof. Therefore, smooth conveyance of the paper is |
15 ensured.

As shown in Fig. 16, the holder 440 is provided with
shaft holders 440a, which hold the upper half part of the
paper-feed roller drive shaft 352. The holder 440, as shown

~in Figs. 14(b), 16 and 17, serves as a member on which a
20 paper detector 480 is mounted. In more detail, a first
detect lever 481 is attached to the paper detector 480. The
paper is detected in such a manner that the extreme -end 482
of the first detect lever 481 comes-in -contact with:the-paper .
and is turned clockwise in Fig3;i7.
25 ‘Reference numeral : 900 . - in

Fig. 17 des;gnates a tractor unit, which is attached to the
printer body 100, in place of the paper guide member 140
forming a paper.guide 141 shown in Fig. 1. The tractor unit
900 is formed with a tractor 9105, a second paper feed path

30 920 for guiding a continuous paper P2 supplied from the
tractor 9105 to the platen 501, and a second detect lever 930
rotatably located in the second paper feed path 920. The
second detect lever 930 does noT protrude into the first

35 paper supply path Al in a normal state. However, when it is

contacted by the continuous paper P2, the second detect lever
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FIG 41 is a sectional view of a tractor release necha. nismin a friction
condi ti on where the cut paper Pl i ed against the platen 20, and is
conveyed for- wardly in cooperati ol 'Hﬂshnggpgr ol l ers 26a and 26b
The hold rollers 26a and 26b are pj votauhymggg Pt ‘d by a hol der 36. A
paper hold lever 37 is attached to a rel€ 8 supported by a frane
31 of the printer body A coiled spring 39 is placed on the frame

930 is rotated clockwise and rotates the first detect lever
481 in the same clockwise direction. In this way, the paper
is detected. The first detect lever 481 is rotatable
counterclockwise in preparation for the back feed of the
5 paper. - :
The discharge mechanism 700 will now be described.
In Figs. 2 and 18, a paper discharge unit 710 is formed with
a discharge-paper transfer roller 720, a discharge-paper
roller 730, and.a roller holder 740 for holding the rollers.
10 A gear 722 is mounted on shaft 721 which has the discharge-
| paper transfer roller 720. A geér 732 is mounted on shaft
731, which has the discharge-paper roller 730.
The paper discharge unit 710 thus constructed is
mounted under the discharge port 121 on a part of the upper
15 case 120 (see Figs. 1 and 19). Recesses 125, in which the
| paper discharge units 710 are placed, are formed in the upper
side of the upper case 120. Each roller holder 740 is
rotatably supported by a pair of pins 126 which are planted
on the opposed inner walls of each recess 125.
20 : A tongue-like piece 124, integral with the upper
case 120 is formed in the rear side of the recess 125. The
tongue-like piece 124 resiliently urges the roller holdexr 740

"to rotate clockwise about the paired pins 126, as xllustrated~-ﬁﬁf5i

in Fig. 19. Accordingly, the dlscharge—paper transfer roller
25 . 720 is'always in contact with the platen 501. In Fig. 19, -a
quantity of flexion of the tongue-like piece is denoted as x.
The roller holder 740 has an elongated hole 741 for
supporting the shaft 721 of the discharge-paper transfer
roller 720. The elongated hole 741 is curved along the
30 circumferential surface of the platen 501. Accordingly, the
discharge-paper transfer roller 720 moves with respect to the
platen 501 in a planétafy motion.
With such a structure, when the platen 501 turns in
the paper feed direction (the direction of an arrow cl in
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31. The coiled spring 39 urges the roller holder 36 up- wardly through the
paper hold lever 37. As a result, the hold rollers 26a and 26b contact the
platen 20, thereby generating a pressure force against the platen. FIG 42
is a sectional view of a tractor rel ease mecha- nismin a state where the
cut paper Pl is detached fromthe platen 20, and a _continuous paper P2 is

supplied fromthe tractor 27 into thermﬂﬂggﬁﬁéﬁm%saemﬂ!

: REPLACED
Fig. 19), the discharge-paper-transfer-£6IT6E 720 moves in

the same direction in a planetary, or orbital, motion, and
the gears 722 and 732 engage each other. As a result, the
rotating force of the platen 501 is transferred to the
5 discharge-paper roller 730. When the platen 501 is reversely
turned in the direction of an arrow c2, the discharge-paper
transfer roller 720 also moves in the direction of the arrow
c2 (see the phantom line), and the gear 722 disengages from
the gear 732. Therefore, the rotating force of the platen
10 501 is not transferred to the discharge-paper roller 730. 1In
other words, the discharge-paper roller 730 will never be
turned in the reverse direction.
As shown in Fig. 19, the discharged papef Pl is
- placed at the bottom side in a groove 123. As shown,also in
15 Fig. 2, the groove 123, formed in the upper case 120, is
located near the discharge-paper roller 730"however, such a
situation will never occur where the dlscharged paper is
pulled into and jammed in the prlnter
The reason why the gears 722 and 732 are used for the
20 power transmission between the discharge-paper transfer
roller 720 and the discharge-paper roller 730 is. that the
pitch accuracy of the continuous paper P2 must be secured
when the paper is fed ‘backwardly. T )
To secure the pitch accuracy, the peripheral speed of
25 the discharge-paper roller 730 must be increased by several %
to tens of several % than that of the platen 501. To this
end, in the instant embodiment, the gear 722 is integrally
formed around the shaft of the discharge-paper transfer
‘roller 720 and the'gear 732 is formed around a bushing 734 to
30 which the discharge-paper roller 730 is fixed. |
Assuming,that'the outer diameter of the platen 501 is
$da, the outer diameter of the roller portion of the
discharge-paper transfer roller 720 is ¢b, the pitch circle
diameter of the gear 722 of the discharge-paper transfer
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When a rel ease | ever (not shown), attached to the release shaft 38, is
turned to a rel ease position, the re- | ease shaft 38 and the paper hold
| ever 37 both pivot in the direction of arrow A, while resisting the urgi ng

force of the coiled spring 39. The roller holder |3fuRQyRsT G y and
the hold rollers 26a and 26b separate fromthe pliaten @Q%AQEDG ease state -
‘is set up in the nmechanism Thus, the paper hol d Tever—3¥—tre—+e-

roller 720 is ¢d, the pitch circle of the gear 732 is ¢c, the
outer diameter of the discharge-paper roller 730 is ¢é, and
the peripheral speed of the platen 501-is Vp, the peripheral
speed Vr of the discharge-paper roller 730 is:
5 Vr=Vp{(a/b)x(c/d)x(e/a)}=Vp{(c/b)x(e/d)}. |
These factors are selected so as to satisfy (c/b) x
(e/d) > 1. It is noted that (c/b) is always smaller than 1
to avoid the contact.of the gear 722 to the platen 501. 1In
order to obtain Vr > Vp, (e/d) must be increased till (c/b) x
10 (e/d) > 1. ‘Increase of the outer diameter ¢e of the
discharge-paper roller 730 narrows the gap between it and the
dischatge—paper transfer roller 720. As a result, the |
center-to-center distance between the rollers 730 and 720
must be increased, bringing about increase of the printer
15 size. To avoid this, (c/b) must be increased as large as
possible. A maximum value of (c/d) can be obtained by the
. largest diameter of the gear 723 close to the platen 501.
| The means for urging the roller holder 740 toward the
platen 501 may be a spring 750, as shown in Figs. 21 and 22.
20 If material having a high friction coefficient is used for
the surface region of the discharge-paper transfer roller 720
which is brought into contact with the platen 501, decréase >
of the pressure force of the dlscharge paper transfer roller *??*
720 is allowed. Any known urging means may be used. In

25 other words, its weight serves as the urging means.
The structure for jam removal will be desciibed. As
shown in Fig. 1, in the lower dase_llO of the printer, a .
 first cover 140 is removably attached facing the upstream
region (paper supply path) Al of the print stage A.\ In the
30 upper case 120, a'second cover 150 is removably attached
facing the downstream regioh'(paper discharge path) A2 of the
print stage A. ' N '
The first cover 140, as shown in Figs. 23 and 24,
includes a paper guide portion 141 partly defining the paper
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| ease shaft 38, and the release | ever (not shown), which make up the
tractor rel ease nmechanism are nounted on the franme 31 of the printer body.
As descri bed above, in the second exanple of the conventianal printer, the
frame nenber 21, the roller shaft 22, a chaum SHERJEBAS BEEMt| shown), and the
di scharge spring 23 are required for the paper REPEs8OEP ge nejcha- ni sm
Therefore, there are an excessive nunber of~parts

supply path Al, side portions 142 and 143, a rear portion
.144, and a backout guidé 145. An outer plate 147 is mounted
-on the rear portion 144, with a sound absorber 146 interposed
therebetween. A pin 142a and a mounting gquide 142b are

s  protruded from the side portion 142. Similarly, a pin 143a
and a mounting quide 143b are protruded from the side portion
143. To attach the first cover 140, as shown in Fig. 25, the
mounting guide 142b of the side portion 142 is inserted into
a guide groove 1023b formed in the side frame 1023 of the

10 main body. Similarly, the mounting guide 143b of the side
portion 143 is inserted into a guide groove 1024b formed in
the side frame 1024 of the printer body. Further, the pin
142a of the side portion 142 is fitted into a hook 1023a of
the side frame 1023 and the pin 143a of the side portion 143

15 is fitted into a hook 1024a of the side frame 1024.

The side frame 1023 is fastened to the base frame 130

in such a manner that an engaging protrusion (1023c in Fig.
10) provided at the bottom thereof is fitted into a hole 130a
of the base frame 130. Similarly, the side frame 1024 is

20  fastened to the base frame'l30 in such a manner that an
engaging protrusion provided at the bottom thereof is fitted
into a hole 130b of the base frame 130.

The first cover 140, when it''is attached to the 'J-#gfﬁﬁ;"f:

printer body, defines the paper supply path Al, as shown in
25 Fig. 1. The backout guide 145, as will be described in
detail, guides the paper reversely passing through a reverse
paper-transport path A3 into a space S located between the
bottom surface of the printer and the placement surface F,
when the paper is transported ih the reverse direction. When

30 the printer is placed upright, the backout guide 145 serves
as a guide for the manually inserted paper Pl, as shown in
- Fig. 27. _ ' T

The second cover 150 consists of a large cover 151
and a small cover 152. The small cover 152 is removably"
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requirng a correspondingly long assenbly tinme and resulting in an increased

cost. Wien the | eading edge of the paper abuts against the discharge spring

23, the spring acts as a load. As a result, the pitch of the paper is not

uniform Further, relatively | oose confaet fre S ccurs, generating
e

a noisy printing sound. Wen only the )ﬂTﬂ§§WE g‘ ht the tractor 27,
Is operated to print visual informati ol 1,

attached to the large cover 151. The large cover 151

consists of a ceiling plate 153 and side plates 154 integral
with the ceiling plate. A paper guide portion 155 is formed
on the rear side of the ceiling plate 153. The paper guide

5 portion 155 cooperates with a paper guide 156 formed on the
rear side of the small cover 152 to form the paper discharge
path AZ2.

Engaging pieces 157, as shown.in Fig. 29, are
protruded from two locations near both sides of the rear end

10 of the large cover 151. An engaging piece 158 is also
protruded from the inner side of the side plate 154 as shown
in Fig. 1.

The second cover 150, as shown in Fig. 29, is
attached to the case of the printer body in such a manner
15 that the engaging pieces 157 (one piece alone being.
illustrated) on the'rear end of the large cover are fitted
into engaging holes 120a formed in the upper case 120, and
the engaging pieces 158 on the inner sides of the side'plates
are fitted into engaging holes 120b of the upper case 120, as
20 shown also in Fig. 1. Reference numeral 159 indicates a knob
for removing the cover, in Fig. 29.
The thus constructed structure for jam removal
- provides easy access ‘to the jam positions.  When a' jam occurseﬂ- RN
at a position in the downstream region A2 of the print stage
25 A, the second cover 150 is removed. Then, as shown in Fig.
28, the platen 501, the priﬁt head 601, and the discharge-
paper roller 730 are exposed to the outside of the printer.
Accordingly, a user or service man can readily access the
jammed position. When a jam occurs at a position in the
30 upstream region Al of the print stage A, the user, for
‘example, removes the first cover 140 and can directly see the
inner part including the platen™501, the paper hold roller
415, and the tension roller 450. Therefore, the user can

readily remove the jammed paper.
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- 6- the paper hold lever 37, the release shaft 38 and the rel ease | ever,
which formthe tractor rel ease necha- nism_ are not used Further, the
nunber of parts of the printer body is increaseg

» ng i N an i ncrease
in the [ rrns SHEET HAs BEEN
REPLACED

It is further noted that in the instant embodiment,
the first cover 140 forms the upstream, paper guide portion
141, and the second cover 150 forms the downstream, paper
_ guide portions 155 and 156. With such a structure, if those
5 covers 140 and 150 are removed, the paper guide is also
removed. Accordingly, the structure further facilitates the
access to the jam trouble position.
| It is noted again that the covers 140 and 150 are
attached to and detached from the printer body not
10 accompanied'by any part in the print stage, the paper feed
mechanism, or the paper discharge mechanism. Therefore,
these mechanisms will not be effected.
The discharge tray 800 and its related portions will
now be described. As shown in Fig. 1, the upper surface 100c
15 of the printer body 100 is tilted downwardly to the right. A
concavity 100g, which is defined by three slanted walls 100e,
100e and 100f, is formed on the upper surface 100c, as
illustrated in Fig. 30. .
The discharge tray 800, as shown in Fig. 31, is
20 attached to the printer body ,100 by inserting protruded
portions 831 into mounting holes 100d of the case of the
printer -body. The discharge tray is bent in the middle..
thereof when viewed from the side. The protruded.pprtiéns mﬁ;'
831 are protruded from the bottom side of the-tray.: A paper
25 guide portion 832 is fo:med on the rear side of the discharge

tray (see Fig. 33).

The discharge tray 800, as shown in Fig. 31, is
tilted rearwardly of the printer with respect to the vertical
direction Vv, when it is attached to the printer body 100. It

30 may be attached to the printer body in a inverted state, as
shown in Fig. 32. In this case, it is tilted forward of the
Printer body with respect to the vertical direction V.

The functions of the discharge tray thus constructed .

are as follows. As shown in Figs. 30 and 31, when the
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cost of manufacturing and the size of the printer. Japanese Patent
Lai d- Open Publication No. Hei. 3-200660 discloses a printer using a

pl anetary gear for the drive force transm ssion nechani sm of the di scharge
roller. In this printer, since the planeta 'YTHIS RHER RG] u"““ not directly
contact the platen, is used for the inter dlataﬂﬁﬁﬁPSE1 mechani sm

ottt s

the nechani smis conplicated. : s am

discharge tray 800 is attached to the printer body 100 in a
state that it is tilted rearwardly of the printer with
respect to the vertical direction V, the papef P after'being
printed is guided by the discharge tray 800 in the direction

5 of arrow a in a state that the printed surface Pf of the
paper faces upward. After being further discharged, the
printed paper denoted as P’ is placed on the discharge tray
800. Accordingly, a.user can see the printed side of the
paper P’.

10 When the discharge tray 800 is tilted forwardly of
the printer body 100 with respect to the vertical direction
V, the printed paper P is guided by the discharge tray 800 in
the direction of an arrow a in a state that the printed
surface Pf thereof faces slightly downward. Then, it is

15 . turned over as indicated by an arrow b in Fig. 32. The.
‘turning-over action of the printed paper is reliably
performed by means of the paper guide portion 832. The
turned-over paper P’ slides down along the upper surface 100c
of the printer body in the direction of an arrow g, and stops

20 when the leading edge Pb of the paper abuts agalnst a paper
'stopper 242 of the cassette 200.

Accordingly, in this case, the paper is stored in
such a state that the prlnted surface Pf  thereof- faces -
downward. Therefore, less time is attained for arranglng the

25 page numbers of the prlnted papers thus stored in the correct
order. Further, since the printed surface Pf of the paper
faces slightly downward until it is turned over, a user can
see the printed visual information on the paper.

Since the concavity 100g, which is formed on the

30 upper surface 100c, is defined by the three slanted walls
IOOe, 100e, and 100f, the papers P are orderly arranged in
the central part when sliding down along the upper surface
100c. 1In this way, the storing mode of the printed papers

can be selected by a user.
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Recently, to reduce the space occupied by the printer, the printer is
pl aced in various different posi- tions. For exanple, the printer of FIG

40 is generally positioned in an upright ”WﬁWESN@ﬁmHR§%EEﬁjr side 41 of

the printer acting as the bottom surface Reductipem @f:R0I Se jgenerated by.
so been desired-

the printing head 42. particularly the w re~dot~head,  tr
In this technical field. Mst of the sound generated- by the

When the printer is used in an upright state, the
discharge tray 800 is attached to the printer body as shown
in Figs. 32 and 33.

The reverse paper-transport path wxll now be

S described. '

The printer of the present embodiment makes
communication and cooperates with a user to set the
environment of the printer that require the reverse paper
feed. In Fig. 1, the reverse paper—transport path A3 is used

10 to transport the printed paper Pl in the reverse direction,
| for éxample, when'the environment of the printer is set.

The reverse paper-transport path A3 is branched, at a
branch point A5, from the paper supply path Al. A discharge
port 111 of the reverse paper-transport path A3 is directed

15 so as to guide the paper toward the space S between the
printer placement surface F and the printer bottom surface
100a, as indicated by arrow a in Fig. 1. 1In this embodiment,
the extreme end 145b of a manual inserter guide 145 rotatably
supported by a shaft 145a partially forms the discharge port

20 111. With the extreme end 145b, the paper is guided into the
space S between the printer placement surface F and the

printer bottom surface 100a.

The manner in which the environment of the printer is.  -. _ -

set with making communication between the printer and user

25 will now be described. Initially, the paper Pl is supplied
'from the"cassétte 200, and wound around the platen 501, which
rotates in the direction of the arrow ¢,. Transportation of
the paper Pl is continued until the trailing edge of the
paper has passed the branch point A5 for the paper supply

30 path Al and the reverse péper—transport path A3. Then, the
platen 501 turns in the reverse direction (i.e., the
direction of the arrow c2) to mdve in the reverse direction-
until the leading edge of the paper Pl reaches the print
stage A. At this time, since the trailing edge of the paper
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printing head 42 during operation is discharged through a di scharge port 49
and a discharge path 48. To reduce the noise, it is desirable to formthe

di scharge port in the rear side 41 of the ppinter However _positioning the
printer in this manner creates problens in EHEMSSHE%EHASGEEMe printed paper
is poor. Thus, use of the printer in the upfight MBEACERN is jnot practical. -
The following is a discusgion of the tray for receiving

moves, with its elasticity, along the path wall 141, it

naturally enters the reverse paper-transport path A3 after

passing the branch point A5, and enters, by way of the

discharge port 111, the space S between the printer placement
5 surface F and the printer bottom surface 100a. When the

paper reverse transport stops, a first message to the user is
printed on the paper by the print head 60l1. Then, the platen
501 moves forwardly (in the direction of the arrow cl), to
transport the printed paper until the printed message comes

10 out of the discharge port 121 and reaches a position A6 where
the first message printed on the paper is presented to a
user. The user operates related keys on an operation panel
120P (see Fig. 2) according to the instructive contents in
the first message. Thereafter, the paper is returned to the

15  print stage A where a second message is printed thereon.
Then, the paper is moved to the position A6 where the second
message printed on the'paper is presented to the user.
Repeating the sequence of above operations completes the
setting of the printer environment.

20 When the printer is placed upright, the discharge
port 111 of the reverse paper-transport path A3 is located at
the rear side, as shown in Fig. 27. When the paper Pl is

- supplied from the discharge port 111 as indicated hy_an-arrow};_"
b, the reverse paper-transport path A3 can be used as a :

25 second paper supply path. In this case, the manual inserter
guide 145 is opened (clockwise), as shown in Fig. 27. The
paper Pl supplied is transported through the reverse paper-
transport path A3 and the paper supply path Al to the print
stage A where it is printed. After being printed, the paper

30 is moved through the paper discharge path A2 and discharged

| from the discharge port 121 into the discharge tray 800.
. When the printer is laterally placed (as shown in
Fig. 1), the manual inserter guide 145 abuts against the
printer placement surface F,‘and is rotated counterclockwise
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di scharged papers. In the printer shown in FIG 40, a paper Pl is stored on
the tray 51 with the printed side facing upwardly. In such printers, a user
can read the printed material when the paper_is beng di sharged However, the

user nmnmust

rearrange the papers in a re- vpmues SHERTHMEREN e user renoves

the set of printed papers fromthe tray. §n sSoREPKAOEBM prirnters, the
printed paper is stored with the printed side Tacing- _

10

15

20

25

30

by the sﬁrface. It partially forms the discharge port 111 of
the reverse paper-transport path. Accordingly, even when the
printer is used in the lateral placement, the manual inserter |
guide 145 is not obstructive.

The metal partitioning plate 1060 also functions to
prevent the electrical parts from entering the mechanism M.

With the reverse paper-transport path structure, the
paper reversely transported after having been printed passes
through the reverse paper—tfansport path A3 and enters the
space S between the printer placement surface F and the
printer bottom surface 100a. In this case, the space §
between the printer placement surface and the printer bottom

~surface serves as another paper reverse-transport path.

Accordingly, there is no need of elongating the reverse
paper-transport path A3 of the printer per se. 1In other
words, the gquantity of reverse-feeding of paper can be
increased. Further, reduction of the printer size is
realized.

When the printer is used in the upright placement,
the reverse paper-transport path A3 can be used as a second
paper supply path. "Accordingly, the printer may be further
efficiently used. The provision of the manual inserter guide .
145 further enhances the function of the reverse paper-
transport path A3 as the second paper supply path.

The manual inserter guide 145 can be omitted if the
discharge port 111 directs the paper toward the space between
the printer placement surface and the printér bottom surface.
In this embodiment, the case of setting the printer
environment with making communication between the printer and
user was used in the situation where the printed paper had to
be tfansported in the reverse direction. However, it is
evident that the present inventton is applicable for any type
of printer requiring a reverse-transport of the printed

paper.
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downwardly. In the printer which stores the paper in a downwardly facing
manner, there is no need of re- versely ordering the set of papers. To
overcone these problenms, printers which allauwihe printed papers to be
sel ectively stored facing up- wardly or doynTilis SHEERGR proposed in
Japanese Patent Lai d-Open Publication No. | 3-RE9GeRp Japa; nese Patent
Lai d- Open Publications Nos. Sho.

The platen gap (PG) and the carriage position
detection device will now be described. Referring to Fig. 2,
the carriage guide shaft 633 is rotatably supported, in an
eccentric manner, by the side frames 1023 and 1024.
5 Accordingly, by turning the carriage guide shaft 633, a gap
~ (platen gap) between the print head 601 mounted on the
carriage 600 and the platen can be varied.
As shown in Figs. 2 and 34, a platen gap lever 634 is
secured to one end of the carriage guide shaft 633. A platen
10 gap for normal paper or a platen gap for thick paper is
selected by manually turning the platen gap lever 634.
Specifically, when the platen gap lever 634 is turned to a
position shown in Fig. 34(a), the normal paper platen gap is
selected. When it is turned to a position shown in Fig.
15 34(b), the thick paper platen gap is selected.
In the printer of this embodiment, a home position

(HP) of the carriage 600 is present in the vicinity of the
platen gap lever 634. Accordingly, a single detector 687 can
detect the selected platen gap and arrival of the carriage

20 600 at the home position.

In Fig. 34, a PG/HP detector unit is designated by
reference numeral 681. The PG/HP detector unit 681 is
comprvsed of a platen gap detect lever 682, a displacement
transfer lever 683, a carriage detect lever 686, and the

25 detector 687. The platen gap detect lever 682 is for
detecting twb platen gap positions to which the platen gap
lever 634 is turned. When the platen gap detect lever 682
turns, the displacement transfer lever 683 turns in unison.
As a result, the lever 683 is displaced so as to determine

30 the range within which the carriage detect lever 686 turns.
The carriage detect lever 686 contacts a protrusion 637 of
the carriage 600 when the carridge 600 returns to the home
position, and is dispiaced by the protrusion. The detector
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6481758, Sho. 63-101256 and Japanese Utility Model Laid-Open Publication

No. He

turn the discharge tray for selectlng th

10

15

20

.25

30

2-103053. Each of these printers enploys a turning nechanlsn1to
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687 detects the displacement of the carriage detect lever
686.

When the platen gap lever 634 is turned from the
normal paper position (Fig. 34(a)) to the thick-paper
position (fig. 34(b)), the platen gap detect lever 682 is
contacted by the arm 634a of the platen gap lever 634 and
turns. As a result, the displacement transfer lever 683 is
turned away from the carriage detect lever 686.

The displacement transfer lever 683 is constantly
urged by a spring 684 so as to retain the carriage detect
lever 686 at a contact OFF position A (see Fig. 35), while it
is in contact with a stopper 685. When the transfer lever
683 rotates as shown in Fig. 34(b) and 35, the carriage

' detect lever 686 is able to rotate to position B.

' The carriage detect lever 686, as shown in Fig. 35,
may be rotated about a fulcrum 687a within the detector 687
so as to be set to three positions A, B and C. With a sprlng
(not shown) within the detector 687, the carriage detect
lever 686 is kept at the neutral position B unless it
receives an external force. The detector 687 outputs signals
of L, H, and L according to the positions A, B and C of the

- lever 686. Those signals'are applied to a CPU mounted on the

control board 1050. According to the L, H and L signals, the
CPU determines the selected platen gap and the arrival of the
carriage 600 at the home position in the following manner.
When the selected platen gap is for the normal paper,
the platen gap lever 634 is at the position shown in Fig.
34(a). Accordingly, the carriage detect lever 686 is at the
position A. Under this condition, the detector 687 produces
an L signal. Upon receipt of the L signal, the CPU
determines that the selected platen gap is for the normal
paper ‘When the cafriage 600 remaches the home position, the
lever 686 is pushed by the protruSLOn 637 of the carrlage, so
that its position changes in the order of A - B - C.
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I ng or downward-facing state of printed papers. How ever, the turning
mechani sm requires conplicated structure and | eads to increase in the size
of the printer. The following is a discussion concernlng t he paper feed
path of conventional printers. There is atkhRews ! - i ch makes the
environmental setting by com nunicatio iﬁﬁlshsﬁﬁ’?i Mt he foll ow ng
manner. In this type of printer, the prijnter EFFHQ age to the

Accordingly, the signal level changes in the order of L - H -

L. On the basis of the level change, the CPU determines that

the carriage 600 has reached the home position. Further, it

recognizes the position where the signal level change from H
5 to L, H - L, as the home position.

When the selected platen gap is for the thick paper,
the platen gap lever 634 is at the position shown in Figs.
34(b) and 35. Accordingly, the carriage detect lever 686 is
at the neutral positioh B. Under this condition, the

10 detector 687 produces an H signal. Upon receipt of the H
signal, the CPU determines that the selected platen gap is
for the thick paper. When the carriage 600 reaches the home
positibn, the lever 686 is pushed by the protrusion 637 of
the carriage, so that its position changes from B to C, B -

15 C. Accordingly, the signal level changes from H to L, H =~ L
On the basis of the level change, the CPU determlnes that the
carriage 600 reaches the home position. Further, it
recognizes the position where the signal level change from H
to L, H - L, as the home position. Since the selected platen

20 gap is detected when the carriage is present at any other
paositions than the home position, the CPU will not confuse

- the detection of the selected platen gap with the home - -
'pOSlthn detection. . T
~ In the detect system thus constructed, both the

25 platen gap and the carriage position can be detected with a
single detector. This feature contributes to a decrease in
the number of parts. ' _

The tractor unit 900 w111 now be described. In Fig.

, 36, reference numeral 992 designates a frame of the tractor

30 unit 900. Pins and.mounting guides (only the guide 901 is
‘illustrated in Fig. 36), which respectively resemble the pins

"142a and 143a and the mounting guides 142b and 143b, which
are formed on both sides of the first cover 140 (see Figs. 23
and 24), are formed on both s;des of the frame 992 of the.
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user on a paper, and transports the paper with the printed nmessage up to a
position where the user can read it Then, the printer retracts the printed
paper, and prints another nmessage on the paper transports again the
printed paper to that position. In this way, #hBESEEENYAL
printer is set. In this type of the printer, the gebute&ppaper
transported until it is discharged fromthe discharge =~ - -=—

tractor unit. Since the tractor unit 900 is thus structured,
it can be attached to the prlnter body 100, in place of the
first cover 140.
The front side 993 of the frame 992 is shaped llké
5 the paper guide portion 141 of the first cover 140. When
attached to the printer body, it forms one side of the paper
supply path Al. '
A release gear 996 is axially slidably mounted on the
_ frame 992. The release gear 996 couples the tractor
10 transmission gear 349 (see Fig. 10) of the printer body with
a tractor gear 995 on the frame 992. A release lever 998 is
- rotatably fastened to a receiver 997. A cam surface 999,
which functions to axially displace the release gear 996, is
provided at the location of the release lever 998 which faces
15 the release gear 996. When the release lever 998 is turned
counterclockwise in Fig. 10 (to a position indicated by the
solid line), the release gear 996 engages with the tractor
gear 995 by the action of the cam surface 999. When it is
turned clockwise (to a position indicated by the broken
20 line), the release gear 996 disengages from the tractor gear
995. Release cams 9101, which each engage with and disengage
- .- from the shaft part 450a of the tension roller 450 (see Fig. -

14), are mounted around a.release shaft 9103. A pinion 91027 .. .

of the release shaft 9103 is in mesh with a sector 9100 which

25 rotates together with the release lever 998. When the-
release lever 998 is rotated counterclockwise (to the solid
line position) in Fig. 10, the release cams 9101 are rotated
counterclockwiSelin Fig. 37 through the combination of the
sector 9100 and the ‘pinion 9102, and pro:ect into the cut

30 paper supply path Al for the cut paper. As a result, the
forward ends of the release cams 9101 engége with the shaft
part 450a of the tension roller™450. Then, the cams pull the
tens;on roller 450 to the front side 993 to disengage the
paper hold roller 415 from the platen 501. When the release
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port to a position where the user can read the printed nmessage, and then
the printed paper nust be retracted. Therefore, the return.pa t he
printed paper is rela- tively long resulting in 'lg@ﬁﬁsﬁﬁasﬁﬁﬂﬁ
printer. A principle object of the invention isjto prgmpuh@EQn Di_n?
I s conpact, can accurately supply paper and has Lkee€ nol se
characteristics. Additionally, an object of the invention is to prOV|de a

printer VVhifcgver 998 is turned clockwise in Fig. 10 (to the broken line
position), the release cams 9101 retract from the front of
the frame, allowing the cut paper to be transported.
The side frame 1023 is provided with a release
5 detector 360 for detecfing the position of the release lever
998. At the position (indicated by a broken line) of the
release lever 998 when it is turned clockwise or in a state
of the printer when the tractor unit 900 is not yet attached
thereto, the protruded part 998a of the release lever is
10 separated from the release detect lever 361. The release
detector is stable at the contact ON position. It produces
an H signal to the CPU mounted on the control board 1050.
When the release lever 998 is turned counterclockwise (to the
solid line position), the protruded part 998a of the release
15 lever-comes in contact with the release detect lever 361, to
turn the release detect lever 361 up to the contact OFF
position. Then, it outputs an L signal to the CPU mounted on
the control board 1050. The CPU detects that the cut paper
is transportable when it is an H signal, and that the
20 continuous paper is transportable when it is an L signal.
The release mechanism described above is provided in
the tractor unit. . Accordingly, the size of the printer body
- -~ .is reduced. . Further, since unnecessary parts are not
| assembled into the printer body, users who do not want the
25 tractor unit as an optional unitimay be provided with the
printers at a low cost, i.e., not including the cost of the
tractor unit.
In Figs. 36 and 37, reference numeral 9105 designates

_ a push tractor; 9106, a drive shaft of the push tractor;

30 9110, a tractor supporter for guiding a continuous paper;
9111, a tractor guide shaft for guiding the tractor 9105 and
the tractor supporter 9110. -

The overall operation of the printer thus constructed

will be described.
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enabl es easy revery from paper janms and can be selec- tively operated in
various nodes according to the user's preference. SUMVARY OF THE | NVENTI ON
A printer of the invention conprises a paper feed roller which is rotatable
between a paper feed position and a non-feedi (gTHISSHEEP M sTBE force
transmtting neans for transmtting a drive fqrce tRemhegpaper feed

19

15

20

25

30

The operation of the printer when it prints on a cut
paper sheet will first be described.

A main switch MS (see Fig. 3) is turned on. At this
time,- when the tractor unit 900 is not attached to the
printer body or the release lever 998 of the tractor unit 900
has been turned to the position indicated by the broken line
in Fig. 10, the release detector 360 outputs an H signal.'
Accordingly, the CPU detects that the cut paperlis
transportable. A predetermined operation of the printer for
the cut paper is performed. The carriage 600 moves from the
home position to a stand-by position. The idler 337, which
is provided on one side of the carriage 600, is interlocked
with the roller transmission gear 347 and the drive gear 351.
The carriage is in a stand-by state.

Under -this condition, in response to a print start
signal, the drive motor 340 starts to turn in the reverse
direction. 1In turn, the platen gear 345 engaging with the
reduction pinion 343 reversely turns the platen 501 integral
therewith. The roller transmissiOn gear 347 transmits a
rotation force to the drive gear 351, through the idler 337
on the carriage 600. | |

The sun gear 358 integral with the drive gear 351

‘turns the paper-feed roller gear-355.-in the paper-feed J;Qtl,@;;"'

direction. With the rotation torque generated, the paper-
feed roller holder 356 is pivoted to the position indicated
by the solid line in Fig. 1. As a result, the paper-feed
roller 354 is pressed against the uppermost cut paper, and
with the rotation force thereof, feeds the paper to the paper
supply path Al toward the platen 501.

The cut paper transported to the paper supply path Al
first turns the paper detect lever 481 (Fig. 17), and the
paper detector 480 detects the passage of the cut paper.
Then, it reaches the platen 501 rotating in the direction C2
and the paper hold roller 415} and stops there.
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roller, a carriage reciprocatively noving along the w dth 6f t he paper fed
by .t he paper feed roller, and internmedi ate transm ssion nmeans attached to
the side of the carriage.Only when the carriage is in a stand-by p05|t|on

the internedi ate transm ssi on neans coupl esfy-tHh—t+he—e4ve—fgrce
transnitting means to transnit to the paper 'QFHQﬁﬁQﬁSBE@éFer-feed
directional rotating force and pivots the REEAGCED | er_tjo the paper
feed : '

The subsequent paper-feed action of the paper-feed
roller 354 deflects the forward end of the paper. As a
_resulf of the deflection of the paper, the leading edge of
the paper is exactly positioned between the platen 501 and
5 the paper hold roller 415. '

_ Then, the printer operates in the following manner
according to a preset program. The drive motor 340 forwardly
rotates several steps so that the idler 337 smoothly
disengages from the roller transmission gear 347 and the

10 drive gear 351. In this case, the leading edge of the paper
is fed approximately 2 mm in the forward direction. When the
drive motor 340 stops, the carriage motor 641 operates to
move, through the timing belt 642, the carriage 600 to the
center in the print region in order to cause the carriage 600

15 to function as a paper bail. As a result, the drive force
transmitted from the roller transmission gear 347 to the
drive gear 351 is shut off, so that it is free.

Under this condition, the drive motor 340 forwardly
turns again, and the platen 501 forwardly turns to feed the

20 paper up to the print start position. At this time, the
paper-feed roller 354 is pushed by the paper to turn
clockwise in Fig; 1. The load for the paper feed motlon is

" reduced, ensurlng a pIGCLSe prlntlng operatlon.' )
The printed paper is transferred from the platen 501

25 to the discharge-paper roller 730, which in turn discharges
the paper to the discharge tray 800.

To print visual information on a thick paper, for
example, a postcard, the platen gap lever 634 is turned to
_ the thick paper position (shown in Fig. 34(b)). The printer

30 is placed upright as shown in.Fig.,27. Thé thick paper is
inserted into the printer by using the manual inserter guide
145. The printer is operated for printing. In this case,
when the carriage is out of the home'position, the detector
687 produces an H signal. From thé signal, the CPU detects
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position. The intermediate transm ssion nmeans is prefer- bly an idler
rotatably nmounted on the side of the car- riage. -The paper feed roller is
preferably driven througth a planetary geap—mechani smincluding a sun gear
provi ded around a drive shaft, a paper-feef TH8 SREEThQASIGER Qt at abl y nount ed.
around the drive shaft, and a REPLACED

that the platen gap is set for the thick paper print, and.
continues the subsequent print bperation to print visual
information on the thick paper.
The operation of the printer when it prints a
5 continuous paper will now be described. In this case, the
tractor unit 900, in:place of the first cover 140, is
attached to the printer body. The release lever 998 is
turned to the solid-line pbsitidn in Fig. 10, to detach the
paper hold roller 415 from the platen 501. Since an L signal
10 has been produced from the release detector 360, the CPU
detects that a continuous paper is transportable.
Subsequently, the predetermined operation by the printer is
continued for the continuous paper. '
The continuous paper supplied from the tractor 9105
15 turns the second detect lever 3530 (Fiﬁ. 17), and the detect
lever 481 to cause the paper detector 480 to detect the
paper. Then, the continuous paper travels to reach the
platen surface without.undergOing any impedance by the paper
_ hold roller 415, and is printed while being moved forward by
20 the platen. |
To print visual information on the cut paper by using
the printer with the tractor‘unit 900 attached thereto, all' R
broken line position in Flg. 10. That is, when the release
.25 lever 998 is turned to the broken line position in Fig, 10,
the transmission of a drive force by the release gear 996 to
the tractor gear 995 is shut off: The release cam 3101
retracts from the paper supply path Al, while at the same
time the paper hold roller 415 is pressed against the platen
30 501. Accordingly, the printer returns from the continuous
- paper mode to the cut paper mocde. '
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pl anetary gear coaxially provided with the paper feed roller

supported with the paper-feed roller holder. A stopper is provided for

prevent rmg—the paper-feed rol ler from excessively pivoting to the paper
f eed  pOSi fiOdheet HaEBesk Repesd i s formed i Ategral 'y with the paper-feed roller

hol der .and

15

20

. .-1.0 '_.-.

ntact th the frap
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| | REPleED
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PRINTER
Claims

1. A printer, comprising:

a paper feed roller (354);

means (300) for rotatrng said paper feed roller
(354) Dbetween a paper feed position and a non-feeding
position;

_ drive force transmitting means (355, 356, 358)

. for . transmlttlng .a drive force to . said paper feed roller~ :
(354),- : o -

laterally along the w1dth of a paper fed by said paper feed
roller (354); and
) intermediate transmission means (337) attached
"to the side of said carriage (600), said intermediate
transmission means {337) coupling with .. said. drive force .
transmitting means to transmit to said paper feed roller
(354) a paper-feed directional rotating force and pivot.force
of - said paper feed roller from the non-feeding position to

~.».- . the.paper.feed. position... ... ... ...

25

30

35

ccordlng to clalm 1, whereln said

'The prlnter
. lntermedlate transm;ssron means is an idler (337) rotatably
mounted on the side of said carriage (600).

. 3. The printer according to claim 1 or 2, wherein
said rotating means (300)' comprises a planetary gear
mechanism including a sun gear (358) provided on a drive
shaft, a.paper-feed roller holder (356) rotatably mounted to
the drive shaft, and a planetary gear provided coaxially with
said paper feed roller (354) supported with said paper-feed
roller holder (356) -

A

EA\TEXT\EUROPA\S891EP1A.TXT

‘a carrlage (600) rec;procatrvely | movable:;ir_“_



the printer. The printer of the invention further conprises a paper feed

roller for fedHs qumtRspla&ecpaper hol der roller , or-t++Regqa paper
fed with the p am‘ aﬁ ﬁ"ﬁfs&%%%@g

in a state that the EE bet ween
it and a plate for supp@rting the peperis 3 alleqg at one
end thereof so as to0 co Iy urge the paper hold roller toward the
pl aten, and supporting at . : :

o
A>3

4. The printer according to any one of the
preceding claims, further comprising a stopper (357) for
preventing said paper-feed roller (354) " from excessively
rotating beyond the paper feed position.

5. The printer according to claim 4, wherein said
stopper (357) is formed integrally with said paper-feed
roller holder (356) and brought to contact with the frame of

- the printer. |

6 - A printer, - especxally accordlng to- any ‘one of
-.-the precedlng claims, comprlsxng. . . L
K .ﬁl . - a paper feed roller (354) for: feedlng a paper,
e T a platen (501); _

15 ) a paper hold roller (415) for transporting the
paper fed with said paper feed roller (354) in a state that
the paper is nipped between said paper hold roller (415) and

' sald platen (501); : ' : -
a lever (430) for supporting said paper hold

20 roller (415) at one end thereof to constantly urge said paper

hold roller toward the platen (501); and

tmmeeomseses oo @ -tension:: roller--(450) supported at -the other

,ﬂ_a-:f‘end, of_=sa1dﬁmlever {430), sald. ztension roller -(450) . -being --
' located between Sald -paper hold roller (415) and said paper
25 feed roller (354) and receiving a tension of the paper

conveyed thereby as said paper is simultaneously contacted by
said feed roller (354), said paper hold roller (415) and said
platen (501).

30 _ 7. The printer of claim 6, wherein said tension
exerted by said paper on said tension roller (450) causes
said lever (430) to rotate so as to urge said paper hold
roller (415) against said platen (501) with a greater force.

35 8. A printer,-espeCially'according to any one of
the preceding claims, comprising:

* [ L L S *
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the other end thereof a Lenskon roller, which is | ocated betmeen t he paper

hol der rollermgggagggh Jieed roller and recei on _of the
paper. A cass ontalnlng a pluralityfo A BEBY J2 paper
feed roller mmw i on paw s,3 fornmed i ntegrs i sette
body, for |nd| ating papers froma bundl e of pape ar paper

feeding. It is preferable that the separating paw s.are

a cassette body (210) for storing a pluraiity
of papers fed by a paper feed roller (354); and
| separatlon pawls (211), formed integral with
said cassette body (210), for separating an uppermost paperpa

5 from a remainder of said papers.

9. The printer according to claim 8, wherein said.
separating pawls (211). are each tilted downwardly in a paper
feed direction so’ that the uppermost paper is easrly warped

'Lthereby._r"

; . :210._ &he' prlnter according to claim 9,- further_;f
'wégg...compr1s1ng a - hopper (220) for. pushlng the uppermost paper-so . ..
o that corners thereof contact said separation pawls (211),
15 Corner portions of said hopper (220) facing said separation

paw;s (211) being bent in the same direction as that of the
separation pawls so that the uppermost paper is easily warped
- - so as to -separate the uppermost paper from the remainder of

said papers.

: 11. The printer according to any one of claims 8 to
10, .comprising a hopper (220) for pushlng the uppermost paper -

L%EEL : so-:;that-sithe w.corners- thereof_ contact rsaid - separation- - pawls e Tai s

(211), said hopper (220) "being movable forwardly and
25 backwardly with respect to said ‘separation pawls; and a
stopper for preventing subsequent forward_ and backward
movement of said hopper after said hopper is moved forwardly

and backwardly an initial time.

30 - 12. The printer according to any one of claims 8 to
11, further comprising a £flap (212) integral with said
cassette body (210) for restricting the degree of warpage of
the uppermost paper when said separatlon pawls (211) separate
. the uppermost paper from the remainder of said papers in the

- 35 cassette (200).

* c L M 1 *
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each tilted downwardly in the direction of the paper feed so that the paper
Is easily marpedhmsm$umw6&mmhﬂaalt Is separated fromthe bundle of papers.

A hopper is prOV| the paper ‘upwardly Sﬁﬂ%rﬁ‘-ﬁs s of
the paper abut a ratlon pawl s. The ¢ rnersR =r
faci.ng the separatlon pa are preferably bent in the—satre- u..C°+'n as

that of the separation pamﬁs so that the paper is eaS|Iy marped

13. The printer _according- to claim 12, further
comprising a paper feed roller (354) for feeding said
uppermost paper £from said cassette body (210), wherein said
flap (212) is 1located backward of said paper feed roller

5 (354). ’ '

14. A printer, especially according to any one of
the preceding claims, c¢omprising:
g . a roll-shaped platen (501});
o a discharge roller (730) for dlscharglng ‘paper

that lS fed by sard platen (501); and : i
— g 3:&ﬁia transfer ‘roller (720) located between said

platen (501) ‘and said discharge roller (730), said transfer -
roller (720) directly contacting said platen (501) to move

15 with respect to said platen in a planetary motion, only when
said platen (501) rotates in the paper feed direction, said
transfer roller contacting said discharge roller (730) to

" ‘transfer a 'rotating force of said platen (501)' to said

discharge roller (730).

15. The printer according to claim 14, further

) comprlslng~ A L .
ST T g dlscharge holder- “7(740) for rotatably

. supportlng said dlscharge roller (730);
25 means for rotatably supporting said transfer
roller (720) in such a manner that said transfer roller is

pivotable; and .

urging means (124) for pivoting said transfer
roller in and out of contact with said platen (501), wherein .

30 said discharge holder (740) is supported so as to be
pivotable to a paper feed position and a non-feeding

position.
16. The printer according to claim 15, wherein said
35 printer further comprises an upper (120) and lower (110) case

_—

A
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when it is separated fromthe—-bundl e of papers. Further, the hopper is

preferably constfsdrdefsh S cmﬁ-ha% it is nov- able forwardl y and ckwar dl y

in the direction 'i ' ﬁﬁ ration paw s. FUiHehEEt Has ®EENef t e body
L]

(o

prefer- ably inc r for stsopping the regemsaCe® no- ions of

t he hopper after nmoved for- wardby—AfTap Tor restricting

war page or curvature of the paper when the paper is-separated fromthe
bundl e

and wherein said urging means is a tongue-like piece (124)

integral with the upper case (120).

17. A printer, especially according to any one of
5 the preceding claims, comprising:
_ a paper supply path (Al) "for transporting
papers to a print stage; |

a reverse paper-transport path (A3), provided

separately from said paper supply path, for transporting a
10 paper in a reverse direction; and '

a discharge port (11l1) for guiding the paper
reversely transported through said reverse paper-transport
path (A3) into a space between a printer placement surface
(S) upon which said printer is supported and a bottom surface

15 (100a) of the printer.

18. The printer according to claim 17, wherein said
printer is adapted to be placed upright in a state that the
bottom surface (100a) is disposed vertically with respect to

20 the printer placement surface.

19. The printer . according to claim 17 or '18,

- further comprising a manual - insertion guide (145) forming a -
:part of a paper discharge port (111), said guide being
25 pivotably provided at the discharge port of said reverse

paper-transport path (A3).

20. A printer, especially according to any one of
the preceding claims, comprising:
30 . a first bottom surface (100a); and
a second bottom ~surface (100b), disposed
substantially orthogonal to said first bottom surface (100a},
each of said first and second bottom surfaces (100a, 100b)
being adapted to face a printer placement surface upon which

35 said printer is supported.

* 4 L M H] * :
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of pape#s_Ln_Lh§_2§§§$£te is preferably fornmed integral with the cassette
body. .. The flap is preferably |ocated on the upstream of the paper feeding
di r ecFii3hes Has Been pedd feed roller. The printer of the invention further
corrprif , uﬁl mrped pl aten, a di s%harge rofrlRr SHERT HASSEERN di ng t he
paper h the platen, and“a trangfer r@gbrescdmocateq between
the platen and the scharge roller. ;

21. The printer according to claim 20, wherein said
second bottom surface (100b) is the rear side of the printer
when said first bottom surface (100a) faces the printer

placement surface.

5
22. The printer according to claim 20 or 21,
further comprising a paper discharge port (121) for
discharging printed papers toward a top surface of the
printer, said discharge port (121) being located where the
10 rear side (100b) intersects the top surface (100c).

23. A printer, especially according to any one of
the préceding claims, comprising:
a single discharge port (121) for discharging a
15  printed paper; ' _ _
mounting holes (100d) disposed at sides of the
discharge port (121); and
a discharge tray (800), a vertical tilting
direction of said tray being selected by changing an
20 inserting direction of said tray into said mounting holes

(100d).

24. The printer of claim 23, wherein said discharge

_ tray (800) performs as a guide plate for guiding the printed
25  paper onto an upper surface (100c) of the printer when said
discharge tray (800) is inserted in an other direction than

the vertical direction.

25. The printer of claim 23 or 24, wherein said
30 upper surface (100c) of the printer is inclined for sliding
the printed paper guided by said discharge tray (800), and
said wupper surface of the prihter further comprising a
concave portion (100e, 100f, 100g) for guiding the printed
| paper to a center of widthwise direction of the printer. '
35
I —
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The transfer roller directly contacts the platen to nove with respect to
t he pl ZHieSheét MascBopd Replatedr y notion, only when the platen rotates in the paper

Leed di r”“ﬂ”l“ “mlum 9- the other hand, the trapsfer~toller caontacts the
| S- ' :

"THIS SHEET HAS BEEN
7 REPLACED '

26. The printer of claim 25, further comprising a
stopper (242) for stopping the printed paper sliding on the
upper surface of the printer, said stopper (242) being
disposed on a paper cassette (200).

27. A printer, especially according to any one of
the preceding claims, comprising: '
| a platen (501);
~a printing section (A) disposed to face said
10 platen, said printing section having a head (601) for
printing a print paper supplied between said printing section.
and said platen (501);

a paper feeding path (Al) for supplying the

printing paper to said printing section, 
15 a paper discharge path (A2) for discharging the
paper printed by said printing section (A);

a first cover (140) assembled openably or
detachably with respect to a printer body “without
constituting a part of said printing section, said first

20 cover (140) forming one surface of -said paper feeding path
(A2); and ' _ '

: a second cover (150) assembled openably or
detachably with respect to a ~printer body - without
constituting a part .of said printing section, said second

25 cover (150) férming one surface of said paper discharge path

(A2).

28. The printer of claim 27, wherein said first

cover (140) is assembled detachably with respect to the

30 . printer body, and further comprising an attachable tractor
unit (900) instead of said first cover (140).

29. A printer, especially according to any one of
the preceding claims, comprising:
35 ~a platen (501);

/_'__—————
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charge roller to transfer a rotating force of the platen to the discharge

roller.
with a disch
el on- gated

e transfer roller be rotatably supported wit

It rgs @t the discharge roller be rotatably support
H the circungerential surface of the ten

ed
h an
t he

di scharge hol der be supported in a rotatabl e nmannEHISISHEEREASBERNe case
and the transfer roller be urged, by urging nears, i nREMACGHE D) ectidn to
bring the

10

15

20

25

30

35

a printing section (A) disposed to face said

'platen (501}, said printing section having a head (601) for

printing a print paper supplied between said printing section
(A) and sald platen (501);

~a.paper feeding path (Al) for supplylng a cut
sheet to said printing section (A); '

‘a cover (140) detachably assembled with respeét
to a'printer body, said cover forming one surface of said
paper feeding path (Al); ' ' |

a tractor unit (900) attachable to the printer
body instead of said cover (140); and L5 Cvane (J52

e

a‘gﬁIEe portion (141) dlsposed on sald tractor

( T
unit (900), said QE:HA pcrtlon (lf,klformipg qa%wgurface of

e

said paper feeding path (Al) instead of said cover (140) when
said tractor unit (900) is attached on the printer body.

30.- A printer, especially aecording to any one of
the preceding claims, comprising:
a platen (501);
. a carriage (600) assembled to face said platen
(501), said carriage reciprocally moving .in a direction

v

parallel with said platen (501), said carriage mounting

sald platen (501) and said carriage (600);
a gap varying mechanism for varylng a gap

- between sald platen (501) and said head (601);

;thereon a head (601) fér-printing a - paper supplied. between - -

a gap selecting means (634) for selecting said

gap between said - platen (501) and said head (601) by
actuating said gap varying mechanism; and

_ ' a single detector (687) for detecting said gap
selected by said gap selecting means (634), said detector
(687) independently detecting a condition of said carriage
(600) inserting in an edge of an area of reciprocal movement

-of said carriage.

* c L M S *
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transfer roller into contact with the platen. The urging neans is
preferably a tongue-like piece integral with the spring
nmeans fastened at one end to the case. The prinlemu&ﬁﬂﬁﬁ%ﬂfﬁ@@ﬁ ion further
conpri ses a paper supply path for sup%Iying papérs t REPLAFER: ciabe, a

reverse paper-transport path, provided separately Tromthe paper supply
path, for transporting a paper in

31. A printer, especially according to any one of
the preceding claims, comprising: ' |
a platen (501);
a printer body assembling thereon a paper hold
5 roller (415) for depressing said platen (501) to feed a cut
sheet; - '
an optional tractor unit (900) for transferring
a continuous sheet, said tractor unit (900) being mounted on
said printer body; and |
10 a release mechanism (995, 996, 998, 9101)
| disposed on said tractor unit (900) for releasing said paper
hold roller (415) from said platen (501). '

Sheet Has Been Replaced
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the reverse direction, and a discharge port for guiding the paper reversely
transported through the reverse paper-transport path into a space bet ween a
printer placenment surface and the bottom surface of the -t s BEEN $
preferable that the printer be placedpright in a ~tmﬁ§fi bot tfom
surface is set upright on the printer placenent surflace, BEE 1
|nfe[ter gui de forn1ng a part of a paper dlscharge port is prOV|ded in a
rot at -

PRINTER
Abstract

5 A printer which is -compact, can accurately supply
paper and has low noise characteristics. Additionally, the
pririter enables easy correction of paper jams and can be
selectively operated in various modes according to the user’s
preference. The printer includes a paper feed roller '(354)

10 which is pivotable between a paper feed position and a non-
feeding position, a drive force transmitting mechanism (355,
356, 358) for transmitting a drive force to the paper feed
roller (354), a carriage (600) reciprocatively movable along
the width of the paper fed by the paper feed roller (354),

15 and an intermediate transmission mechanism (337) attached to
the side of the carriage (600). Only when the carriage (600)
is in a stand-by position, the intermediate transmission
mechanism (337) couples with the drive force transmitting
mechanism to transmit to the paper feed roller (354) a paper-

20 feed directional rotating force so as to rotate the paper
feed roller (354) to - the paper feed position. The
intermediate transmission mechanism is prefefably an idler
(337) rotatably mounted on the side of the carriage (600).
The paper feed roller (354) is preferably driven through a

25 planetary gear mechanism including a sun gear (358) provided
on a drive shaft, a'paper4feed roller holder (356) rotatably
mounted on the drive shaft, and -a planetary gear coaxially
provided with the paper feed roller (354) supported with the
paper-feed roller holder (356). |

This Sheet Has Been Replaced
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abl e manner, at the discharge port of the reverse paper- transport path.
Accordi ng to another aspect of the invention, the printer conprises a first

bottom surface that nay face the printer placenment surface, amgd ) -
bottom surface, substantially orthogonal to the first botton1§3?ﬂ3§g§§§%@§¥EEN
may face the printer placenment surface. The second bottom surfasce—s

preferably the rear side of
["’W
heet Has Been Replaced !
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the printer when the first bottom surface faces the printer placenent
surface. A paper discharge port for discharging printed papers towa
top surface of the printer is preferably provided in a |oc
printer top surface side of the rear side intersects the
surface. According to yet another aspect of the invention,
conprises a single paper discharge port for dis-

_—_—
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chargi ng printed papers, insertidn hol es provi ded at the side of the
di scharge port, and a discharged paper tray which is selectively tiltable
with respect to the vertical direction by changing the direction—of the—

tray when it is inserted into the insertion holes. Wen the t} 21§ SHEET HAS BEEN
attached to the printer body in a state that it is tilted toward tREPLACED

printer top surface, the tray preferably serves as a guide plate for

gui di ng the 3
F/G 3 o r——\JOO_

f\/ZLPO

This Sheet Has Been Replaced




-10- printed paper onto the printer top surface for its place- nent
thereon.- In this case, it is preferable that the printer top surface be
tilted so that the paper gui ded by the di scharge tray slides down thereon,

and includes a
| THIS SHEET HAS BEEN }
| . REPLACED

100a -

800 100¢

77777777, //\<///‘/T/2
100b
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concavity for guiding the paper toward the central part of the width of the
printer. The cassette is preferably provided with a stopper fe Qppi ng

t he paper on the printer top surface. According to still ang ﬁ@ﬁ;ﬁﬁﬁHCHAQ:EEN .
the invention, the printer conprises a print stage having a lplat eREPbatkm
head, dlsposed in opposition to the platen, for printing visual informa
on a paper transported between the

M 914 | |
i . 3 ¥
g N i ——_— e
273 ) e ~ R e /\1\\\5,
230, 7 | - % 240
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head and the platen, a paper supply path for supplying a paper to the print

stage, and a discharge path for outwardly dischargaig the p3

the print stage. The printer further conprises a first cover TWﬁrﬁ;Eﬁﬁgi@nEEN
an I-(ﬁf@ﬁ)

side of the paper supply path and being either rotatable bet

and cl osed position or de- tachable fromprinter body and not acconpani ed
by any part in the print stage, and a second cover form ng one

heet Has Been Replaced
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si de of the paper discharge path,
rot at abl e between an oven and cl osed posi -
body and not acconpa-
that the first cover

ni ed by any part
be attachabl e to and detachable fromthe

tion or
in the print stage.

det achabl e

t he second cover al so being either

Ti?%@‘

It ]is pr

=

PI I Ill. \,l

so that a tractor unit can be attached to the printer body in place of the

first cover.

FIG. 10

When the tractor

uni t

345 339

342

343

340 342a

1023

is attached to the

(o]
[ )
g\
L“ﬂ
ON  \ Asmn f[Am=s\._-—-- 3
ﬁ SN § '
/@" O 0 r'J 1
= /Y ! o~ 1
— = - i c\\\l
1) AR oy
I R (n
h DN |
! L/\o\ {
y S e 11
m \\§ ‘o’;;‘
~ g
. m
0 O o DO
(Va1 o
{ = AR &
NS —
-3
X m
O.
/ _// _/
<= 4 p
< ~ =3
m _i m
o) #;r_S
| 211N
|
|
I
|
] ] U
| — aQ
! S
- -—
| -

Sheet Has Been Replaced

T I

997



printer body, a guide portion form ng one side of the paper supply path is
preferably constructed with the tractor unit in place of the cover. :
According to still another enbodi nent of the inven- tion, the p[rméntsﬁ -
conprises a platen, a carriage carrying a head, disposed in opposi dggf‘ﬁs BEEN
the platen, for printing visal information on a paper supplie et pERD
the head and the platen the carriage reciprocatively nov-
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ing parallel to the platen, a gap changi ng nmechani smfor changi ng agap
between the platen and the head. and gap sel ect neans for selectlng a gap

bet ween the platen and the head by operating the gap changin pres
The printer further includes a single detector for detect- |ng¥§§ éﬁkgggBEEN

whi ch has been selected by the gap sel ect neans, and arrival,
carriage at one end of the reciprocatively noving range.

This Sheet Has Been Rep
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The printer further conprises a printer body includ- ing a paper-hold
roller for feeding a cut paper while pressing the paper against a platen, a
tractor unit, op- tionally attached to the printer body, for {ransportife

i Laum o i Y | A -
continuous paper, a release nechanism installed in the 'HHSSHEErHR§BEEN
REPLACED

AG. 14(a)
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-11- tractor unit, for detaching the paper hold roller fromthe platen, and
a detector, provided in the printer body, for detecting whether the paper

hold roller is pressing against platen or not, operated by t ﬁ@§p '
mecha- ni sm BRI EF DESCRI PTI ON OF THE DRAMVNGS O her ObjECtS %FggigﬁﬁﬁHASBgEN‘

ERCES
advant ages of the present .

FIG. 15
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i nvention will be apparent by reading the detail ed de- scri ption in
connection with the acconpanying draw ings, in which: FIG 1 is a

sectional view show ng an enbodi nent of a printer according

is’ ;Lﬁ? EEN
invention; FIG 2 is a perspective view show ng the printer mmls?_?ép H@%{?

[ A & P~
11T

case separated fromthe body, FIG 3 is a front view show ng s o

L
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FIG 4is a plan view showing the printer, FIG 5 is a left side view of
the printer, FIG 6 is a left side view of the printer in the upright

position; FIG 7 is a perspective view showi ng a paper suppl Stepmm
FIG 8 is an exploded perspective view of the cas- sette; THIS REPngggBEEN

il

130
354

476

FIG. 17

50
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FIG 9 is a cross sectional view, partly omtted, of the cassette; FIG 10
Is a side view showi ng the drive unit when viewed fromthe right side

thereof; FIG 11 is a partly in cross section, of a paper su S DRRETOAS BEEN
and a paper discharge nmechanism FIG 12 is an expl oded per SFESU\{@PM}\%O

an inpor- tant portion of ‘t he - paper supply nechani sm

1§2 123
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FIG 13 is a left side view showi ng a paper transport nmechanism FI G 14(a)
I s an expl oded perspective view of the paper transport nmechanismunit and

FI G 14(Db)
ani smunit
expl ai ni ng

< SHEET HAS BEEN

in the assenbl ed condition; FIG 15 is a side vie€

i s an expl oded perspective view of the papertreuﬁﬁ
the operation of the paper transport nechani sm

FG. 19

I REPLACED

e o ow ame B

l
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FIG 16 is an expl oded perspective view show ng how t he paper transport
mechani smunits are attached to the body frame; FIG 17 is a side view,

partly in cross Section, -show ing the relationship between the ITimp—,
el

transport necha- nismand the tractor unit; FIG 18 is a persﬁﬂ@tﬁREL

showi ng a paper dis- charge unit;

FG. 22(b)  FG 22(a)
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FIG 19 is a left side view showi ng a paper discharge nechani sm -12-
FIG 20 is a perspective view show ng anot her exam ple of the discharge
unit; '

"THIS SHEET HAS BEEN
REPLACED
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FIG 21 is a perspective view showi ng yet anothr exanple of the discharge
unit; FIGS. 22(a) and 22(b) are side views for explaining the oper ati on_of
the di scharge unit; FIG 23 is an expl oded perspective view 2y fiAS S8EEN
cover; FIGS. 24(a), 24(b) and 24(c) are front, left side, anf r1 ghigpsACED
views show ng the first cover; ' : :

FIG. 24(c)
| oot
‘\ 1h2a

142

142
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CRim—
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FI GS. 25A, 25B and 25C are views for explaining howthe first cover is
assenbled into the printer body; FIG 26 is a perspective view showing in

part a left side frane and a base frame; FIG 27 is a perspective view _
showi ng how a paper is nmanually inserted into the printer when | FgISOSHEBTEHAS BEE}
I's placed upright; FIG 28 is a perspective view show ng the prj nter REPLACED

FIG. 25

1023
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when a second cover and a paper discharge tray are renoved; FIGS. 29A and
29B are views for explaining how the second cover is assenbled into the

printer body; FIGS. 30A and 30B are views for explaining how the dischar
tray is attached to the printer body; FIG 31 is a side viey ols S ]
the operation of the discharge tray; ' ' '

FIG. 26
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FIG 32 is a side view for explaining the operation of the discharge tray;
FIG 33 is a perspective view show ng how the dis-

This Sheet Has Been Replaced
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posi tion detect nechanism FIG 36 is an expl oded perspective view of a
tractor FIG 37 is a left side view showing a tractor rel ease nechani sm
FIG 38 is a side view showi ng an exanpl e of the conventional prinmer; FIGS.

39(a) and 39(b) are a plan viewd a cross sectional view showing a - N
conventi onal paper supply : ssHEET“AS BEEN |

" This Sheet Has Been Replaced




cassette; FIG 40 is a side view showi ng another exanple of the
conventional printer; FIG 41 is a side view showng a tractor rease -

13 - |
S SHEET HAS BEEN |
REPLACED _

| s
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mechani sm of the printer, and FIG 42 is a side view showing a tractor

rel ease nmechani sm of the printer. DETAI LED DESCRPYI ON OF THE PREFERRED

EMBODI MENT A printer according to the preferred enbodi ment of theTarseSHHET HAS BEI
invention will be described with.reference to the acconpanyi ng df awi ngs.”.ACcY

. = re e

FG 34(3)
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The 'general description of the printer will be first given. In the prlnter
resin material is used for the re- spective units so |long as uj;r -S54

material is allowed. and these units are sap coupled to a case ﬁ}HEEngAS BEENM
abl e easy assenbly and di sassenbly of the units when the print REPLACED
scrapped. Accordingly, many conponent materials of the printer can be -
recycl ed by disassem bling the printer. . .

FIG. 35

633

634a
682
683 { O

687a—] >’ | 687
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In FIGS. 1 and 2, a printer body 100, having a cuboid shape, includes a

| ower case 110 and an upper case 120 coupled to one another. A cassette 200
for supply pa- pers is |loaded into the bottom part of the | ower.case 11. A
paper supply mechani sm 300 individually receives the cut papei

supplies themin a forward direction. The supplied paper pass

FG. 36

STHIRSHEET HAS BEEN
S a_paperaCeED

supply path Al and a

This Sheet Has Been Replaced
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paper transport nechani sm 400, and reaches a print stage A | ocated between
a platen 501 and a print head 601 nounted on a carriage 600. After printing
occurs at the print stage A the paper is conveyed past a paper dischargs 5 )
path A2 and a dis- charge nmechani sm 700, and di scharged i nt ore-Htsgber §4S BEE
tray 800 froma discharge port 121. The printer may be used {n'a heera®EPs
state as shown in FIG 1 or in an : ' .

This Sheet Has Been Replaced
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upright state as shown in FIG 6. A tractor unit, optionally provided, is
used for print- ing visual information on a continuous paper, as will be

described later. The printer thus constructed will be describgd- t=ai
The printer body 100 will be first described. In FIGS. 1 and

130 is forned of a netal plate connecting to a ground |line. A
1040 is -

T
N
]
/
C1
FIG. 39(8} 1(3_ e M
| 12a~[ - A : B
BdAHY o |t 13a 2 |
| e1e P —11b
6« N
Boe | e
/ 4-'5:"'
FIG. 39(b)
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-7 - e b
nmount eg/i{such a way that flanges 1041 thereof are fastened to poles 110d

integral with the bottomof the |ower case 110 by nean of scr ; j
of“the flanges 1041 is also fastened to a support nenber 1301 coft f&f&gggg BEEN;
an upwardly bent part of the base franme 130. The support nenberl13 S %

as a radiator plate for the transforner 1040 and al so as the ground.
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s TN

-14- Ref€rence nunmeral 1050 designates-a control board nounted on the N
frame130. CPUs, |ICs and other electroni-c parts for controlli gHEErHASBE
operation of a print head 601, and the |ike are nounted on thg contggHLACED

~"poar d.

FIG. 41
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A shield plate 1303 constitutes an upmardly bent, forward portion of the
control board 1050 on the base frane.130. The shleld pl at e 1303~p#9¥en%s———-
noi se emanat- ing froma space between the base franme 130 arjd REREAZIMENTOBHEET -

board lOSG—#FGﬁPbE%Hg—eﬂ+%%ed—tO t he exter| g [ptate 1060
partitionspangelectrical %flnten1E I ncl ud Jarld 6%?909”@96

t he Ilkefr(]r" l”“ cluding the

PRINTER | f[/W'S

The present invention relates to a printer.

The following is a discussion concerning a
conventional paper supply mechanism and considerations in
designing such a mechanism. In designing desk-top printers,
one of the major objects is to minimize the space occupied by
the printer. In particular, in the case of small printers of
this type, it is desired to reduce the size of the printer to
be approximately the same size as the paper. For this
reason, design freedom of the paper transport path is limited
to provide such a layout that a recording paper is taken out
of the placing position at an acute angle. Accordingly, when
the paper has been conveyed toward the platen, conveyance of
the'paper is impeded by the paper supply rollers, so that the
paper supply rollers must be displaced to a dislocated
position (i.e., to a "no paper feed" position). To transport
the paper to the print stage without any skew in the paper,
as described in Japanese Patent Publication No. Sho. 58-6637
or 62-39261, it is necéssary to use the device for causing
the paper -to-bend at.a.position of.this side of the platen to
‘thereby - correctly posrtlonmng .the. paper. w;th respect.to the.
platen with a self-restoring force of the paper, by rotating -
the platen reversely while the paper abuts against the platen
or by once nipping a leading edge of. the paper in the platen

and thereafter rotating the platen reversely to return back
the leading edge of the paper out of the platen. ' )
Considerably complicated mechanisms are required for
dislocating the paper supply rollers and for rotating the
platen in the forward and reverse directions. Japanese
Patent Laid-Open Publication No. Hei. 3-244569 discloses a
technique where an lntermlttent motion gear is cyclically
driven so as to supply the paper. Japanese Patent LaiaA 0(9(‘-"‘
Publication No. Hei. 1-184174 discloses a technique where a

't
&

TA



the like. The partitioning pI ate 1060 al so serves as a shiREPLABEMENT SHEET
-confining the noise emanating froma space between -the-basg~TTane 130 an{
fhe control board 1050. In order to epguiesHERRt HAHBEEN el d p'@SQ@G\P"l‘F)S ohs|.
properly, the base frane 130 is fornmefl wi tIRERLAGEQ |30 jch™I's upward
bent so as to contact wth the bottom € of the partitior'ng pteate LUb

The partitioning plate 1060 .al so serves as a rack 1061 in nmesh with an in

oﬁe—way clutch is driven when the carriage is moved to the
paper feed position so as to supply the paper. However, each
of these techniques does not provide a power transmission

- means on the carriage. ]

In the case that these discharged techniques are
applied to the small size printers, it is impossible to
reduce the size of the printer, and the cost to manufacture
the printer is increased. Attempts to minimize the size of
the printer without using such a power transmission mechanism
have resulted in poor paper supply characteristics (i.e.,
unsmooth paper supply).

Japanese Laid-Open Patent Publication No. Hei. 2-
295837 discloses a paper supply mechanism using a planetary
gear mechanism. The paper supply mechanism is not provided
with a stopper for suppressing an excessive swing motion of
the paper supply rollers. As a result, the paper supply
rollers excessively press against the paper, thereby forming
wrinkles in the paper.

The following is a discussion of a conventional paper
transport mechanism. . Fig. 38 is a schematic view showing an
example of a printer. In the figure, a paper supply roller 1

“functions to~individually supply recording papers P from-a
'-jcassette 2 contalnlng the- paper-'-The supplled paper P Is
guided by a paper guide 4, and conveyed around a platen 5.
The paper P is also transported while being nipped between

" two hqid roliéﬁs 6 and the platen S;I.Aféér being conveyed
past print head 7 for printing thereon, the paper P is
discharged through an exit 8. The hold rollers 6 are mounted
on a holder 6a which is attached through a compressed spring
6b to a base frame 9. With the paper transport mechanism
thus constructed, the hold rollers 6 and the platen 5
cooperate to nip the paper P therebetween and to convey the
paper forward.

One of the poSs;ble approaches for reduc;ng the size
of the printer thus constructed is to locate the cassette 2

-
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ri bbon wi nd up gear 602 mount ed on the carri age 600. In FI G| REPEASEMENTaBHEET

0 l—armd—tte

i ke. The platen drlven t hrough a chain gdar :
i i aﬂgsq; HIDSHEET HAS BEEMNDI fe, pﬁo'%iNQdePﬁ

paper supply notor steppl (
a drive unit 339 | ed i nPo t heREBHLAEEDPr ane 23 The print
head 601 is nnunte ge 600

within the main body of the printer. One example of such an
approach is illustrated in Fig. 38 wherein the paper supply
roller 1’ and the cassette 2’ are disposed as indicated by
phantom lines.

During the paper feeding operation, rotation of the
paper supply roller 1 is temporarily stopped after the paper
P moves forward a preset distance. In this case, the paper
supply roller 1 tends to prevent conveyance of the paper by
the interaction of the platen 5 and the hold roller 6.
Specifically, when the paper supply roller 1 is located at
the position indicated by phantom line 1’ resting on the
paper P’, tension generated in the paper P’ acts to urge the
paper in the direction of arrow a tending to reduce the
pressure applied by the hold roller 6 against the platen 5.
As a result, a pressure force (i.e., a paper moving force) f£fb
applied by the roller 6 against the platen 5 is reduced
thereby preventing accurate conveyance of the paper.

A further problem associated with the conventional
printer is the jamming of the paper. Referring to Fig. 38, a
case C of the printer consists of a main body case Cl and a
cover case C2. The'c°ver‘case C2 is rotatable between open

‘and closed positions with’ respect to the main body case Cl.
fIf a- paper Jam.occurs at a posxtlon A2 downstream' of‘prlntzngﬁ

stage A, a user can open the cover case C2 and remove the
jammed paper. '

Position Al upstream of the print stage is covered
with the main body case Cl. Further, the paper guide 4 is
fastened to the main body case Cl by means of a screw 4a.
Accordingly, it is difficult to remove the jammed paper at
the position Al. If a user attempts to pull the end of the
paper in an effort to remove the jammed paper, the paper will
frequently tear resulting in the user being unable to remove
the remaining piece of paper disposed at position A3 near the
hold rollers. To remove.it, a service man must be called.

Designs which allow the user to remove the jammed



REPLACEMENT SHEET
or 641 a
2 & v 3896, |

nge of one line
t omlsur face 100a,

The carriage 600 is novable in parallel with the platen 50
carriage guide shaft 633 by the conbinati
£imng belt 642. When the print head 601 jpFilStSHEGHAAS
turned by the notor 340, so that the papdr_is BEUelt
The printer, as showmn in FIG 1, include# a first bot-

o

whi ch will oppose the printer place-

peper disposed at positions upstream and downstream of the
printing position are disclosed in Japanese Utility Model
Laid-Open Publication No. Sho. 63-7548 and Japanese Patent
Laid-Open Publication Nos. Hei. 2-297469 and 2-69273. 1In the
construction of these printers, the print mechanism or the
paper transport mechanism is removed or opened to enable the
jammed paper to be removed. However, repeated removal or
opening of these mechanisms will adversely effect the
mechanisms. '

An example of the'cassette is shown in Figs. 39(a)
and (b). A cassette body 11 contains a number of papers P.
A pair of peel-off claws 13 individually remove papers from
the stack of papers and supply them in a forward direction.
A hopper 14 urges the paper P upwardly such that the corner
edges 1l2a thereof abut againsﬁ the peel-off claws 13. The
hopper 14 is assembled into the body 11 by inserting the
forward portion of the hopper, having a curved end l4a, into
an opening l1la in the body 11 until the curved end l4a
engages a protruding piece 1lb of the body 1l. As a result,
the hopper 14 can pivot within & limited range about the
engaging point of the curved end l4a with respect to the
protruded piece 1lb. A-spring 15, provided between - the--rear
.porﬁiéﬁ.éf_ﬁhe'hbpper'14'and'the'body_iI;;abtsitb‘urge”the
hopper, and attendantly the stack of paper P, upwardly. '

The cassette, containing the paper stack P, is loaded
into the printer body. Thereafter, the printer is turned on
resulting in the paper supply roller 16 rotating in the
direction of an arrow A. Correspondingly, the uppermost
sheet of paper is conveyed in the direction of arrow B
causing the corner edges 1l2a ahd 12a of the paper to abut
against the peel-off pawls 13 and 13 so that the sheet is
curved upwardly. At the instant that the progressive curving
of the paper reaches a critical point, the corner edges 12a '
and l2a are released from the peel—off pawls 13 and 13, so
that the uppermost paper'is separated from the underlying
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hent surface F of a desk, for exanple, and a second bottom surface 100b

orthogonal to the first bottom surface 100a, which may altermativety T
RERLAGEMENT, SHEET

positioned in such a manner as to opposeThRes R —PHagenmgn
- The second bottom 100b is constituted Ry thelf%?lg E%E’Y)ﬂ t e Jprinter when
the first bottom surface 100a faces th sur flace S-NORVI996
when the printer is placed upright with the rear :

péper, and is moved forwardly. In the cassette thus
constructed, the peel-off pawls 13, provided separately from
the cassette body 11, are secured to the body 1l in such a
manner that after the hopper 14 is mounted in the manner
discussed above, a pin 13b protruded from the underside of a
mounting piece 13a is inserted through an elongated hole 1lilc
of the body 11 and is properly'positioned. Thereafter, the
mounting piece is fastened to the body 11 by means of a
fastening piece 1l3c.

Due to such a construction where the peel-off pawls
13 are independent of the cassette body 11, it is difficult
to improve the positioning accuracy of the cassette with
respect to the paper supply roller 16 to achieve the best
paper separation performance.

Further, in the case where the peel-off pawls 13 and
the cassette body 11 are formed as a unitary construction, it
is impossible to secure the hopper 14 to the cassette. That
is,'in the process of engaging the protruded piece 1ll1b of the
cassette body 11 with the curved end l4a of the hopper 14
through the opening 1la, the lower side of the corners 14b of

.the hopper 14 would abut against the upper sides 13d of the
.peel-off pawls .13 and-13. - L '

The following is a discussion of the:paper ‘discharge -
mechanism and tractor in reference to a second example of a
printer, as illustrated in Fig. 40.

' As shown, a discharge roller 28, disposed downstream
of platen 20, is forcibly fitted around a roller shaft 22, .
which is supported by a frame member 21. The discharge °
‘'roller 28 receives a drive force transmitted through a gear
(not shown) fixed to the end of the roller shaft 22.

After printing, a cut paper Pl is lifted due to a
friction force by the discharge roller 28 past the discharge
cover 24. A discharge spring 23 formed with a thin resin is
provided in order to forée the cut paper Pl into the printed

paper container.
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side 100b acting as the bottom as shown in FIG 6, a -1%--f§fﬁ £ e
discharge of the papers is ensured since t discharge port {121 i.s forned
in the upper surface 100c of the printer atj TS SHBERHAYB tH& NOVaBb
botton1 . REPLACED

A tractor 27 is disposed upstream of the printing
stage for conveying continuous paper P2. Tension must be
constantly applied to the continuous paper P2 in order to
secure the proper pitch of the continuous paper P2. To this
end, the periphéral speed of the discharge roller 28 is set
to be higher than that of the platen 20.

Fig. 41 is a sectional view of a tractor release
mechanism in a friction condition where the cut paper Pl is
pressed against the platen 20, and is conveyed forwardly in
cooperation with paper hdld rollers 26a and 26b. The hold

rollers 26a and 26b are pivotally supported by a holder 36.
A paper hold lever 37 is attached to a release shaft 38
supported by a frame 31 of the printer body. A coiled spring
39 is placed on the frame 31. The coiled spring 39 urdges the
roller holder 36 upwardly through the paper hold lever 37.
As a résult, the hold rollers 26a and 26b contact the platen
20, thereby generating a pressure force against the platen.

Fig. 42 is a sectional view of a tractor release
mechanism in a state where the cut paper Pl is detached from
thé plaéen 20, and a continuous paper P2 is-sﬁpplied from the
tractor 27 into the printer body. '

“When a release ‘lever (not shown), attached to the
release “shaft ‘38, is turned to a reIease—pos;txon,‘the
release shaft 38 and the paper hold lever 37 both plvot in
the direction of arrow A, while resisting the urging force of
the coiled spring 39. The roller holder 36 moves downwardly
and the hold rollers 26a and 26b separate from the platen 20.
A release state is set up in the mechanism. Thus, the paper
hold lever 37, the release shaft 38, and the release lever
(not shown), which make up the tractor release mechanism, are
mounted on the frame 31 of the printer body.

As described above,'in the second example of the
conventional printer, the frame member 21, the roller shaft
22, a chain of gears (hot shown), and the discharge spring 23
are required for the paper discharge mechanism. Therefore,
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surface 100b intersects the upper surface 100c. Wth the s{rBERLACEMENT SHEET

such that the discharge port 121 is forne
printer at the | ocation where the second
upper surface 100c. nobst of a sound gener

f ace 100c of Th
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travels toward the rear side of the prlnﬂer as seeén
to noi se reduction.

IIIID ]C(AU

. there are an excessive number of parts requiring a
correspondingly long assembly time and resulting in an
increased cost. When the leading edge of the paper abuts
against the discharge spring 23, the spring acts as a load.
As a result, the pitch of the paper is not uniform. Further,
relatively loose contact of the paper occurs, generating a
noisy printing sound.

when only the. printer body, absent the tractor 27, is
operated to print visual information on a cut papet Pl, the
paper hold lever 37, the release shaft 38 and the release
lever, which form the tractor release mechénism, are not
used. Further, the number of parts of the printer body is
increased resulting in an increase in the cost of
manufacturing and the size of the printer.

Japanese Patent Laid-Open Publication No. Hei. 3~
200660 discloses a printer using a planetary gear for the
drive force transmission mechanism of the discharge roller.
In this printer, since the planeta:y gear, which does not
directly contact the platen; is used for the intermediate
transmission mechanism, the mechanism is complicated.

Recently, to reduce the space occupied by the

' “printer, the printer is placed in varlous different -

‘ﬂ,pos;tlons. ~For example; the printer of Fig. 40 'is generalxy
positioned in an upright manner with the rear side 41 of the
printer acting as the bottom surface. '

Reduction of noise generated by the printing head 42,
particularly a wire dot head, has also been desired in this
technical field. Most of the sound generated by the printing
head 42 during operation is discharged through a discharge
port 49 and a discharge path 48. To reduce the noise, it is
desirable to form the discharge port in the_rear side 41 of
the printer. However, positioning the printer in this manner
creates problems in that access to the printed'paper is poor.
Thus, use of the printer in the upright position is not

practical.
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The respective portions in the printer body will be descrihed.in.details

The cassette 200 will first be de- scribed. FLTa:7;A$sREW SHEQMCEMENTQMEET

showi ng the cas- sette for supplying pap rs jﬁ

spective view of the cassette; and FI G v*.o g—etross—sectipngl Vv |y
5 it B

omtted,

stor- ing a plurality of papers Pl, includes a cassette boflypL210

AGEDS an gx

of the cassette. As seen fromthése figures, the ,ass

The following is a discussion of the tray for
receiving discharged papers. 1In the printer shown in Fig.
40, a paper Pl is stored on the tray 51 with the printed side
facing upwardly. In such printers, a user can read the
printed material when the paper is being discharged.

However, the user must rearrange the papers in a reverse
order when the user removes the set of printed papers from
the tray. In some known printers, the printed paper is
stored with the printed side facing downwardly. In the
printer which stores the paper in a downwardly facing manner,
there is no need of reversely ordering the set of papers.

To overcome these problems, printers which allow the
printed papers to be selectively stored facing upwardly or
downwardly have been proposed in Japanese Patent Laid-Open
Publication No. Hei 3-200660, Japanese Patent Laid-Open
Publications Nos. Sho. 64-81758, Sho. 63-101256 and Japanese
Utlllty Model Laid-Open Publication No. Hel 2-103053.

Each of these prlnters employs a turnlng mechanism to -
turn the discharge tray for selecting the upward-facing or
downward-facing state of printed papers. However, the
turning mechanism requlres compllcated structure and leads to

"increase in the size of ‘the printer. '

. The following’ lS a discussion’ concernlng “the . .paper .
feed path of conventional printers. There is a known prlnter'

- which makes ‘the environmental setting- by communication with

the user in the following manner. In this type of printer,
the printer prints a message to the user on a paper, and
transports the paper with the printed message up to a
position where the user can read it. Then, the printer
retracts the printed paper, and prints another message on the
paper, and transports again the printed paper to that
position. In this way, the use environment of the printer is
set. . ' ' '
In this type of the printer, the printed paper must
be transported until it is discharged from the discharge port
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and a hopper 220. Separation paws 211 are integrally forped at the coners

of the forward portion of the cassette bpdyiPSMEETTHAS BEBYriat

extends in the rearward direction and isjtilt&REPEACHRL |y REPHGENRNT SHEET
viewed in cross section, as can be seen In FIG 9. Wth :
the paper corners may be snoothl y9ent and rel easéd] AASNRE 19%6a] of
t he pamﬁ which will be in contact wth the paper when thejcorner

shape of the

te a position where the user can read the pri
and then the printed paper must be retracted. Therefore, the
return path of the printed paper is relatively long resulting
in an increase size of the printer.

A principle object of the invention is to provide an
printer which is compact, can accurately supply paper and has
reduced noise characteristics. Additionally, an object of
the invention is to provide a printer which enables easy
recovery fram paper.jams and can be selectively operated in
various modes accordlng to the user’s preference.

The invention solves these problems by providing a
printer according to any one of the independent claims 1, 6,
8, 14, 17, 20, 23, 27, 29, 30, and 31. Further advantageous
features, aspects and details of the invention are evident
from the dependent claims, the description, and the drawings.
The claims are intended to be understood as a first non-
limiting approach of defining the invention in general terms.

The invention provides a printer which is compact,
can accurately supply paper and has low noise
characteristics. Additionally, the printer enables easy
recovery from the paper jams and can be selectively operated
"ln various modes according to the user s preference._

" A priﬁter fﬁfﬁ'_théz_ lnventlon,- accordlng “tox

a first aspect, comprises a paper " feed
roller which is rotatable between a-paper'feed'posiﬁion and a
non-feeding position, drive force transmitting means for

transmitting a drive force to the paper feed roller, a
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ﬁart Pa of the paper is released, is rel atlvely sharp, pro RE%AG@VIENTssqggﬁ
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paper separation. Paper holders or fl aps ne-cassette
body, function to restict the paper fr 3 Q @Bg‘ﬁagurt
These flaps are |l ocated rear- wardly o ~¥ar-Ya r 135

In the paper feed direction. Stoppers ZJED I nt egral mnth tihe ,
are raised fromthe bottom surface 216 of the

carriage reciprocatively moving along the width of the paper
fed by the paper feed roller, and intermediate transmission
means attached to the side of the carriage. Only when the
carriage is in a stand-by position, the intermediate
transmission means couples with the drive'force transmitting
means to transmit to the paper feed roller a paper-feed
directional rotating force and pivots the paper feed roller
to the paper feed position. The intermediate transmission
means is preferably an idler rotatably mounted on the side of
the carriage. The paper feed roller is preferably driven
through a planetary gear mechanism including a sun gear
provided around a drive shaft, a paper-feed roller holder
rotatably mounted around the drive shaft, and a planetary
gear coaxially provided with the paper feed roller supported
with the paper-feed roller holder. A stopper is provided for
preventing the paper-feed roller from excessively pivoting to
the paper feed position. The stopper is formed integrally
with the paper-feed roller holder and designed to contact
with the frame of the printer.
- The printer of the invention according to a further aspect further
canprises a paper feed roller for feeding a paper, a paper hold roller
--for transporting a paper.fed with the paper. feed .roller. in a .
'state that the _ paper . is nlpped Jbetween. it and .a.platen, and .a
lever for supporting the paper holder roller at one end
thereof so as to constantly urge the paper hold roller toward
the platen, and supporting at the other end thereof a-tension
rbller, which is located between the paper holder roller and
the paper feed roller and receives a tension of the paper.
A cassette body for containing a plurality of papers

~ fed by a paper feed roller according to a further aspect of the invention
includes separation pawls, formed integral with the cassette body; for indi-
vidually separating papers fram a bundle of papers for paper feeding. It is
preferable that the separating pawls are each tilted
downwardly in the direction of the paper feed so that the

This Sheet Has Been Replaced

T L




cassette body. The front face 213a of the stopper’ 213 conef ]
&Q’LZ\@EME@ g

the | eadi ng edge of engagi ng pieces 222 T 220
t‘he rear- ward novenent of the hopper 22 ﬁﬁfﬁ of; SE@@“ af shown in FIG
9, is inserted through an opening 214 of ‘he—eassetti hody]2[0 QBNOV 1996
engages the protruded piece 215 of the cddsette body The hopper thus

I nserted nay be pivoted about the

L)(T!)I

paper is easily warped or curved when it is separated from
the bundle of papers. A hopper is provided for urging the

. paper upwardly so that the corners of the paper abut against
the separation pawls. The corners of the hopper facing the
separatioh pawls are preferably bent in the same direction as
that of the separation pawls so that the paper is easily
warped when it is separated from the bundle of papers.
Further, the hopper is.preferably constructed such that it is
movable forwardlj and backwardly in the direction toward the
separation pawls. Further, the cassette body preferably
includes a stopper for stopping the regressive motions of the
hopper after the hopper is moved forwardly. A flap for
restricting warpage or curvature of the paper when the paper
is separated from the bundle of papers in the cassette is
preferably formed integral with the cassette body. The flap
is preferably located on the upstream of the paper feeding

direction by the paper feed roller.
The printer of the invention according to a further aspect ﬁnﬂmer

camprises a roll-shaped platen, a discharge roller far discharging the
paper that is fed with the platen, and a transfer roller
located between the platen and the discharge roller. The
transfer roller ‘directly contacts the platen to move with °
-respect- to ‘the platen-in a planetary-motion, only wheir the:.
platen rotates in the paper feed direction. On the other
hand, the transfer roller contacts the discharge rollex to " .
transfer a rotating force of the platen to the discharge
roller. It is preferable that the discharge roller be
rotatably supported with a discharge holder, the transfer
roller be rotatably supported with an elongated hole bent
along the circumferential surface of the platen, the
discharge holder be supported in a rotatable manner by the
printer case, and the transfer roller be urged, by urging
means, in the direction to bring the transfer roller into
contact with the platen. The urging means is preferably a
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hooked part with respect to the cassette body 210. A sprifn V¢

bet ween the hopper 220 and the cassette body 210, ur esth?EEﬁgggﬁﬂg?gggﬁ
upwardly so that the hopper forces thel papesud2tr mpsveeeti ) {sq that the
corners Pa of the paper nove toward thle sep®eatACED pawl § |241. 0 EhNO¥ 1986 g
214 is designed so that its wwdth L is ger than that qf |the conventi onal
printer, dis- -

toﬁgue-like piece integral with the upper case or a spring
means fastened at one end to the case.

The printer of the invention according to an other aspect further
camprises a paper supply path for supplying papers to a print stage, a
reverse paper-transport path, provided separately from the
paper supply path, for transporting a paper in the reverse
direction, and a discharge port for guiding the paper
reversely transported through the reverse paper-transport
path into a space between a printer placement surface and the
bottom surface of the printer. It is preferable that the
printer be placed upright in a state that the bottom surface
' is set upright on the printer placement surface, and a manual
inserter guide forming a part of a paper discharge port is
provided, in a rotatable manner, at the discharge port of the
reverse paper-transport path.

According to another aspect of the invention, the
printer comprises a first bottom surface that may face the
printer placement surface, and a second bottom surface,
substantially orthogonal to the first bottom surface, which
may face the printer placement surface. The second bottom
surface is preferably the rear side of the printer when the
first bottom surface faces the printer placement surface. A-
-paper discharge port for discharging-printed- papers-:toward-
the top surface of the printer is preferably provided in a
location where the printer top surface side of the rear side.
intersects the printer top surface.

According to yet another aspect of the invention, the
printer comprises a single paper discharge port for
discharging printed papers, insertion holes provided at the
side of the discharge port, and a discharged paper tray which
is selectively tiltable with respect to the vertical
direction by changing the direction of the tray when it is
inserted into the insertion holes. |
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novabl e back and forth (in the direction_toward the separ at

cussed above. Wthin the rahge of the wwdth L, the hopper—226—1S
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Wth the large width L of the opening, |tteisheppenadZtEdRY e [attached to
the cassette body 210 in a state that it is reme¢epearwafdily | o5 NOV 1996
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When the tray is attached to the printgf"ﬁﬁay in a
state that it is tilted toward the printer top surface, the
tray preferably serves as a guide plate for guiding the
printed paper onto the printer top surface for its placement
thereon. 1In this case, it is preferable that the printer top
surface be tilted so that the paper guided.by the discharge
tray slides down thereon, and includes a concavity for
guiding the paper toward the central part of the width of the
printer. The cassette is preferably provided with a stopper
for stopping the paper on the printer top surface.

According to still another aspect of the invention,
the printer comprises a print stage having a platen, and a
head, disposed in opposition to the platen, for printing
visual information on a paper transported between the head
and the platen, a paper supply path for supplying a paper.to
the print stage, and a discharge path for outwardly
discharging the paper printed at the print stage. The
printer further comprises.a first cover forming one side of
the paper supply path and being either rotatable between an
open and closed position or detachable from printer body and
not accompanied by any part in the print stage, and a second
cover forming one side of .the paper discharge path, .the. .

.second- cover.also. being.-either rotatable between an.open and

closed position or detachable from printer body and not
accompanied by any part in the print stage.

It is preferable that the first cover be attachable
to and detachable from the printer body so that a tractor
unit can be attached to the printer body in place of-the
first cover. When the tractor unit is attached to the
printer body, a guide portion forming one side of the paper
supply path is preferably constructed with the tractor unit

in place of the cover.
According to still another embodiment of the

invention, the printer comprises a platen, a carriage
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with respect to the separation paw 211 in the direction of- arrow X2 _as
I-ndi cated by a phantomline in FIG 9. Accordingly, the hop e¢¢ﬁ@qﬁWiﬁrSHEET

attached without it interfering with theﬂEE?§§§$+en—pauL_2l er-eaf-ter
t he hopper 220 is noved forward toward th BRT BAS BEBN [bs |i ndi d
the solid linein FIG 9. At this tine, st RERLACED 13 havle SS@Q@QX

down by the engagi ng pieces 222 of the hopper 220. Wien t he

carrying a head, disposed in opposition to the platen, for
printing visual information on a paper supplied to between
the head and the platen, the carriage reciprocatively moving
parallel to the platen, a gap changing me¢hanism_for changing
a gap between the platen and the head, and gap select means
for selecting a gap between the platen and the head by
operating the gap changing mechanism. The printer further_
includes a2 single detector for detecting the gap, which has
been selected by the gap select means, and arrival of the
carriage at one end of the reciprocatively moving range.

The printer according to a still further aspect further camprises
a printer body -including a paper hold roller far feeding a cut paper while -
pressing the paper against a platen, a tractor unit,
optionally attached to the printer body, for transporting a
continuous paper, a release mechanism, installed in the
tractor unit, for detaching the paper hold roller from the
platen, and a detector, provided in the printer body, for
detecting whether the paper hold roller is pressing against
platen or not, operated by the release mechanism.

Other objects, features, and advantages of the
-.present-invention will be apparenf.by'readiné.thendetailed_
.descriptiéﬁ in connection with the accompénying drawings, in
which: '
Fig. 1 is a sectional view'showing an embodiment of a
printer according to the present invention;
Fig. 2 is a perspective view showing the printer with
the upper case separated from the body;
Fig. 3 is a front view showing the printer;
Fig. 4 is a plan view showing the printer;
Fig. 5 is a left side view of the printer;
Fig. 6 is a left side view of the printer in the

upright position;
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hopper 220 noves forward and the corners 223 thereof (see FI& RgfléﬁquwT SHEET
| ocat ed bel ow the separation paw s 211, theyStsRReHsdern Mi{CH have been
pushed down by the engagi ng pieces 222, are rekgﬂgﬁgbfron1the ng@ & NGV 1996
pieces 222. In turn, the stoppers 213 restiTentty-sprrg—tpwgrdl y, so that
the front faces 213a come in contact withSthe fore ends of tHe €ngaging

pi eces 222 of the hopper 220. After the hopper 220 is noved flogrwardl y,

.

Fig. 7 is a perspective view showing a paper supply
cassette;
Fig. 8 is an exploded perspective view of the
cassette;
Fig. 9 is a cross sectional view, partly omitted, of
the cassette;
Fig. 10 is a side view showing the drive unit and
- when viewed from the right side thereof; '
Fig. 11 is a partly in cross section, of a paper
supply'mechanism and a paper discharge mechanism;
Fig. 12 is an exploded perspective view of an
important portion of the paper supply mechanism;
Fig. 13 is a left side view showing a paper transport
mechanism; _
Fig. l4(a) is an exploded perspective view of the
paper transport mechanism unit and Fig. 14(b) is an exploded
perspective view of the paper transport mechanism unit in the
assembled condition;

Fig. 15 is a side view for explaining the opefation
of the paper transport mechanism;

Fig. 16 is an exploded perspective view showing how
the paper transport mechanism units are attached to the body -
ffame;-- -

Fig. 17 is a side view, partly in cross section;
showing the relationship between the paper transport .
mechanism and the tractor unit; '

Fig. 18 is a perspective view showing a paper
discharge unit;

Fig. 19 is a left side view showing a paper discharge
mechanism; '

Fig. 20 is a perspective view showing another example
of the discharge unit; - '

Fig. 21 is a perspective view showing yet another

example of the discharge unit;
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{ts backward novenent is prevented by the stoppers 213. Acéor i —Ih
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paper Pl is reliably urged up- wardly so that the corners
nove toward the separation pawl s 211 The szTQVQ 223 of theg

tends to warp when a paper is separated 1 a_BERlaICEDf paf
nunmer al 224 designates an anti-skid cork, and 240, a paper—

in the same direction as that of the separhT’i"érSHEEmeﬁééENSE t hatS NO¥ P8er

Hopper are bent

rjls. Reference
up-

Figs. 22(a) and 22(b) are side views for explaining

the operation of the discharge unit;

Fig. 23 is an exploded perspective view showing a

first cover; _
Figs. 24(a), 24(b) and 24(c) are front,

and right side views showing the first cover;

left side,

Fig. 25 is a perspective view for explaining how the
first cover is assembled into the printer body;
Fig. 26 is a perspective view showing in part a left

side frame and a base frame;

Fig. 27 is a perspective view showing how a paper is
manually inserted into the printer when the printer is placed

upright;

Fig. 28 is a perspéctive view showing the printer

when a second cover and a paper discharge tray

are removed;

Fig. 29 is a perspective view for explaining how the
second cover is assembled into the printer body;
Fig. 30 is a perspective view for explaining how the

discharge tray is attached to the printer body;
Fig. 31 is a side view for explaining the operation

of the discharge tray;

Fig. 32 is-a side view.for explaining the operation -

-of the.discharge.-tray; - ..

discharge tray is attached to the printer body
printer placed upright;

Fig. 33 is a perspective view showing how the

when the

Figs. 34(a) and 34(b) are perspective views showing a

platen gap/home position detect mechanism;

Fig. 35 is a plan view showing the platen gap/home

position detect mechanism;

Fig. 36 is an exploded perspective view of a tractor

unit;

Fig. 37 is a left side view showing a tractor release

mechanism;
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resilient projec- tion 241 is fitted int i190g iln |
a useabl e condition. On the other hand, when theé béﬂgov L

inserted into the cassette body and the }ésilient projecti -s—HtTT
into another square hole 218, it is fixed in a housed stat. A paper hol der

242 - L—
' Fig. 38 is a side view showing an example of the
conventional printer;
Figs. 39(a) and 39(b) are a plan view and a cross
sectional view showing a conventional paper supply cassette;
Fig. 40 is a side view showing another example of the
conventional printer;
) Fig. 41 is a side view showing a tractor release.
mechanism of the printer; and
Fig. 42 is a side view showing a tractor release

mechanism of the printer.

A printer according to the preferred embodiment of
the present invention will be described with reference to the
accompanying drawings.

The general description of the printer will be first
given. In the printer, resin material is used for the
respective units so long as use of resin material is allowed,
and these units are snap coupled to a case body to enable
easy assembly and disassembly of the units when the printer
is scrapped. Accordingly, many component materials of the
printer can be recycled by disassembling the printer.

_In Pigs. 1 and 2, a.printer body 100, having a cuboid.
shape, includes a lower case 110 and an upper case 120
coupled to one another. A cassette 200 for supply.paperg is
loaded into the bottom part of the lower case 110. |

A paper supply mechanism 300 individually receives
the cut papers and supplies them in a forward direction. The
supplied paper passes a paper supply path Al and a paper
transport mechanism 400, and reaches a print stage A located
between a platen 501 and a print head 601 mounted on a
carriage 600. - |

After printing occurs at the print stage A, the paper
is conveyed past a paper d;scharge path A2 and a discharge
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retains the stack of papers Pl so as to prevent the papers fromfalling

when the printer is used in the upright st
cassette 200 containing the papers Pl, as
the | ower case 110. When the printer start
354 rotates in the direction of an arrowl®
the direction of an arrow e. At the initial stage of the

shown i n H
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mechanism 700, and discharged into a discharge tray 800 from

a discharge port 121.

The printer may be used in a

horizontal state as shown in Fig. 1 or in an upright state as

shown in Fig. 6.

A tractor unit, optlonally provided, is used for
printing visual information on a continuous paper, as will be

described later.

The printer thus constructed will be described in
detail. The printer body 100 will be first described. ' In
Figs. 1 and 2, a base frame 130 is formed of a metal plate

connecting to a ground

line. A transformer 1040 is mounted

in such a way that flanges 1041 thereof are fastened to poles

110d integral with the

bottom of the lower case 110 by means

of screws 1044. One of the flanges 1041 is also fastened to
a support member 1301 constituting an upwardly bernt part of
the base frame 130. The support member 1301 serves as a

radiator plate for the
ground.

transformer 1040 and also as the

Reference numeral 1050 designates a control board
mounted on the base frame 130. CPUs, ICs and other
electronic parts for controlling the operation of a print

head 601, and the like

- ...A shield plate.

forward portion of the
130. The shield plate
space between the base

are mounted on the control board.

1303 .constitutes.an upwardly_bent, :
control board 1050 on the base frame
1303 prevents noise emanating from a
frame 130 and the control board 1050

from being emitted to the exterior.
A partitioning plate 1060 partitions an electrical

system E including the

control board 1050 and the like from a

mechanism M including the print head 601 and the like. The
partitioning plate 1060 also serves as a shield plate for
confining the noise emanating from a space between the base
frame 130 and the control board 1050. 1In order to ensure
that the shield plate functions properly, the base frame 130
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paper nmovenent, the corners Pa of the paper are bl ocked by (hﬁEQS%EM T QYHEET
C?LQELS—BG—#G——

paw 211, so that the corner portions of the paper near the
upwardly deflected. The upward deflectlonloﬁq - - 17 -

.

REPLACED

is formed with a réed 1302, which is upwardly bent so as to
contact with the bottom edgé of the partitioning plate 1060.
The partitioning plate 1060 also serves as a rack 1061 in
mesh with an ink ribbon wind-up gear 602 mounted on the
carriage 600. _

In Fig. 2, side frames 1023 and 1024 suppoft the
mechanism M including the platen 501 and the like. The
platen 501 is rotatably driven through a chain of gears by a
paper supply motor 340, such as a stepping motor, for
example, provided in a drive unit 339 which is assembled into
the side frame 1023. _

The print head 601 is mounted on the carriage 600.
The carriage 600 is movable in parallel with the platen 501,
along a carriage guide shaft 633 by the combination of a
carriage motor 641 and a timiﬁg belt 642. When the print
head 601 prints one line, the platen 501 is turned by the
motor 340, so that the paper is moved a distance of one line.

The printer, as shown in Fig. 1, includes a first
bottom surface 100a, which will oppose the printer placement
surface F of a desk, for example, and a second bottom surface
100b, orthogonal to the first bottom surface 100a, which may
alternatively be positioned in such a manner as to oppose the ..
: printer placement surface F. . The _second bottom 180b-is---
constituted by the rear side of the printer when the first
bottom surface 100a faces the printer placement surface F.

Even when the printer is placed upright'with the rear
side 100b acting as the bottom, as shown in Fig. 6, a.
reliable discharge of the papers is ensured since. the
discharge port 121 is formed in the upper surface 100c of the
printer at the location where the second bottom surface 100b
lntersects the upper surface 100c.

With the structure arramged such that the dlscharge
port 121 is formed in the upper surface 100c of the printer
at the location where the second bottom surface 100b
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stricted by the flaps 212 and 212. \Wen the defl ecting acti{omer )
- A rom the QERLACEENT” SHEET

critical point, the corners Pa and Pa are 1

211. The uppernost paper is thereby separ af etiIf SHEET has | yi ng under

the fornmer,
pawl s 211 are integral with the cassette

and is fed to the paper suppl%bdatglﬂaﬂPLtAﬁEnce tihg fﬂﬁa{qavi‘;lg?é
y ey ar utomatically

positioned with respect to the paper P1 and the paper-feed{rolTer

intersects the upper surface 100c, most of a sound genérated
when the printer operates travels toward the rear side of the
printer as seen from Fig. 1. This leads to noise reduction.

The respective portions in the printer body will be
described in details. The cassette 200 will first be
described. Fig. 7 is a perspective view showing the cassette
for supplying papers; Fig. 8 is an exploded perspective view
of the cassette; and Fig. 9 is a cross sectional view, partly
omitted, of the cassette. .

As seen from these figures, the cassette 200 for
storing a plurality of papers Pl, includes a cassette body
210 and a hopper 220. Separation pawls 211 are integrally
formed at the corners of the forward portion of the cassette
body 210. The separation pawl 211 extends in the rearward

‘direction and is tilted slightly upwardly when viewed in

cross section, as can be seen in Fig. 9. With the shape of
the pawls, the paper corners may be smoothly bent and
released. An edge 2l1la of the pawl, which will be in contact
with the paper when the corner part Pa of the paper is
released, is relatively sharp, providing a smooth paper
Separation.

Paper holders or flaps 212, integral with the
cassette body, function to restrict.the paper -from warping
more than a desired amount. These flaps are located
rearwardly of a paper-feed roller 354 as viewed in the paper
feed direction. Stoppers 213, integral with the cassette
body, are raised from the bottom surface 216 of the cassette
body. The front face 213a of the stopper 213 comes ih
contact with the leading edge of engaging pieces 222 of the
hopper 220, thereby stopping the rearward movement of the
hopper 220.

The hopper 220, as shown in Fig. 9, is inserted
through an opening 214 of the cassette body 210 until it
engages the protruded.ﬁiece 215 of the cassette body. The
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354. Accordingly, the positional accuracy is inproved to e
separation of paper. As noted above, the separatiQn. pawl s EE@{@EMENEQS@ET
with the cassette body 210. Therefore, thereLé%”&&HﬁEEHAsa etfthe space 1S :
which is required for the nounting of the separat iRFRLAGED s |1 imstm?v 96
conventional cassette (see FIG 39). Accdtdingly, inthe ¢ tte o JZe
I nvention, the hopper 220 is extended by the space correspondt

hopper thus inserted may be pivoted about the hooked part
with respect to the cassette body 210. A spring 230,
provided between the hopper 220 and the cassette body 210,
urges the hopper 220 upwardly so that the hopper forces the
paper Pl'upwardly so that the corners Pa of the paper maove
toward the separation pawls 211. The opening 214 is designed
so that its width L is larger than that of the conventional
printer, discussed above. Within the range of the width 1L,
the hopper 220 is movable back and forth (in the direction
toward the separation pawl 211). With the large width L of
the opening, the hopper 220 may be attached to the cassette
body 210 in a state that it is moved rearwardly with respect
to the separation pawl 211 in the direction of arrow X2, as
indicated by a phantom line in Fig 9. Accordingly, the
hopper can be attached without it interfering with the
separation pawl 211. Thereafte;, the ho?per 220 is moved
forward toward the separation pawl as indicated by the solid
line in Fig. 9. At this time, the stoppers 213 have been
pushed down by the engaging pieces 222 of the hopper 220.
When the hopper 220 moves forward and the corners 223 thereof
(see Fig. 8) are located below the separation pawls 211, the
stoppers 213, which have been pushed down by the engaging -
pieces 222, are released from the engaging pieces 222. In... .-
turn, the stoppers 213 resiliently spring upwardly, so that
the front faces 213a come in contact with the fore ends of
the engaging pieces 222 of the hopper 220. After the hopper
220 is moved forwardly, its backward movement is prevented by
the stoppers 213. Accordingly, the paper Pl is reliably
urged upwardly so that the corners Pa of the paper move
toward the separation pawls 211. The corners 223 of the
hopper are bent in the same direction as that of the -
separation pawls 211 so that th& paper tends to warp when a
paper is separated from a stack of papers. Reference numeral
224 designates an anti-skid cork, and 240, a paper support
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the pawl nounting space, thereby enhancing the paper push-up action. The

expanded portions are indicated by reference nuneral 225 {ng
Additionally, it is noted that the separati ol PAWMMSEERL LASIHE +§ngﬁﬂgé§m§§3

have upwardly angl e portions which provide sfoot h perlateb| a I'ef def T ection
of the uppernost paper to facilitate sep&2ation TromtiTeTEr NOW 1996
papers. _

withdrawably attached to the cassette body 210. A resilient
projection 241 may be pushed down. When the paper support
240 is pulled out and the resilient projection 241 is fitted
into a square hole 217, it is fixed in a useable condition.
On the other hand, when the paper support 240 is inserted
into the cassette body and the resilient projection 241 is
fitted into another square hole 218, it is fixed in a housed
state. A paper holder 242 retains the stack of papers Pl so
as to prevent the papers from falling when the printer is
used in the upright state as shown in Fig. 6.

The cassette 200 containing the papers Pl, as shown
in Fig. 1, is loaded into the lower case 110. When the
printer starts up and the paper-feed roller 354 rotates in
the direction of an arrow d, the uppermost paper moves in the
direction of an arrow e. At the initial stage of the paper -
movement, the corners Pa of the paper are blocked by the
separation pawl 211, so that the corner portions of the paper
near the corners Pa is upwardly deflected. The upward
deflection of the paper is restricted by the flaps 212 and
212. When the deflecting action reaches a critical point,
the corners Pa and Pa are released from the separation pawl
211. The uppermost paper is thereby separated from the paper_*

- lying under the former,- and is fed to the paper supply’ path
Al.

Since the separation pawls 211 are ihtegral with the
cassette body 210, they are automatically positioned with
respect to the paper Pl and the paper-feed roller 354.
Accordingly, the positional accuracy is improved to enaure a
reliable separation of paper. As noted above, the separation
pawls 211 are integral with the cassette body 210.

Therefore, there is no need for the space 1S which is

. required for the mounting of thé& separation pawls 13 in the
conventional cassette (see Fig. 39). Accordingly, in the
cassette of the invention, the hopper 220 is extended by the
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The paper- suppl y fmechani sm 300 and its related por- tions | VRGRALAGEMENT SHEE!
described. FIG 10 is a side V|eM/shomAng—bhe—dphve_unLL_ '
the right side thereof. The drive unit 3pJH%SHEERLHAS BEEND

frame 1023, as shown also in FIG 2. ThekdriveREEhAEER39 s
FIGS. 10 and 11, is formed of a reductio@3gear 342 engagif

n vi ewed fro

|I Iustrate i

341 of the notor 340, a platen gear 345 in nmesh with a p|1|on 343 integral

W th

space corrésponding to the pawl mounting space, thereby
enhancing the paper push-up action. The expanded portions
are indicated by reference numeral 225 in Figs. 7 and 8.

Additionally, it is noted that the separation pawls
211 and the corners 223 have upwardly angle portions which
provide smooth and reliable deflection of the uppermost paper
to facilitate separation from the remaining papers.

The paper supply mechanism 300 and its related
portions will be described. Fig. 10 is a side view showing
the drive unit when viewed from the right side thereof. The
drive unit 339 is assembled into the right-side frame 1023,
as shown also in Fig. 2. The drive unit 339, as illustrated _
in Figs. 10 and 11, is formed of a reduction gear 342
engaging with a pinion 341 of the motor 340, a platen gear
345 in mesh with a pinion 343 integral with the reduction
gear 342, a paper-supply intermediate gear 346 in mesh with
the pinion 343, a paper-supply roller transmission gear 347
interlocking with the paper-supply intermediate gear 346, and
a tractor transmission gear 349 in mesh with the platen gear
345. The platen gear 345 drives the platen 501 integral
thereto and also drives a tractor of a tractor unit installed
in the printer, which will be descrlbed later, through the

'i“tractor transmission gear 349. “As“illustrated in Fig. 11,

the paper-supply roller transmission gear 347 is rotatably
fitted around a paper-feed roller drive shaft 352. A paper-
supply roller drive gear 351 is formed at the end of the
paper-supply roller drive shaft in a unitary construction.

An idler 337, as shown also in Fig. 2, is provided on
one side of the carriage 600. When the carriage 600 is moved
to the leftmost side (stand-by position) in Fig. 2, the idler
337 interlocks with the roller transmission gear 347 and the
drive gear 351. Drive power is transmitted from the roller
transmission gear 347 to the drive gear 351, through the
idler 337. 1In the figure, a spring 336 resiliently urges the
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t he reduction gear 342, a paper-supply intermegiate—gear 346]iH nesh wth
the pinion 343,. a paper-supply roller transrmi E’é‘ﬁso‘%ﬁ“”éafAS?ﬂé'EN erd- SNV 9996
with the paper- supply internediate gear 346~—and RBPLAGEDX or {1 fnsm ssi on
géar 349 in nesh with the platen gear 345. The pl aten gear 345 “thves—tire
pl aten 501 integral thereto and also dri%®s a tractor of a tfactor unit

installed in the printer, which will be described |ater, through the
tractor trs- '

idler in the axial direction. Knurls 342a are formed on the
circumferential surface of the reduction gear 342 to enable
manual operation of the printer from the exterior thereof.

In Figs. 11 and 12, there is illustrated a paper-
supply roller 353 driven by the paper-supply roller drive
gear 351. The paper-supply roller 353 functions to
selectively set a paper-feed roller holder 356, which axlally
supports the paper-feed roller 354, to a paper feed position
or a non-feeding position, thereby providing a paper supply
or reduction of a load after the paper supply. '

 The upper end of the paper-feed roller holder 356 is

rotatably attached to the end of the drive shaft 352, which
extends from the drive gear 351 to the center of the base
frame 130 (see Fig. 1). The roller drive shaft 352 is
axially supported in the rear part of the base frame 130.
Thus, the holder 356 is pivotébly held in the center of the
rear part of the base frame 130 (see Fig. 16). A sun gear
358 of a small diameter is fixed to the end of the drive
shaft 352. The sun gear 358 meshes with a gear 355 integral
with the paper-feed roller 354. With the mechanism thus
constructed, when the platen 501 is reversely turned, the
paper-feed roller 354, together with the paper-feed roller
- holder 356, is pivoted counterclockwise so as to befbgqughﬁ;igg
into contact with the paper Pl. When the platen 501 is
forwardly turned, the paper-feed roller 354 pivots clockwise
as indicated by a phantom line in Fig. 1 to thereby be
separated from the paper surface.

The paper-feed roller holder 356 is integrally formed
with stoppers 357. When the roller holder 356 is pivoted to
the paper feed position, the stoppers 357 come in contact
with the base frame 130, as shown in Figs. 1 and 16, thereby
preventing the paper-feed roller 354 from excessively
pivoting to the paper feed position.
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m ssion gear 349. As illustrated in F
transm ssion gear 347 is rotatably fit
shaft 352. A paper-sup- ply roller dri
t he paper-supply roller drive shaft in a unitar
337, as shown also in FIG 2, is provided50on one side of th
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carriage 600
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When the carriage 600 is noved to the | eftnost side (stand-py position) in

FIG 2,

The paper transport mechanism 400 will be described.
As shown in Fig. 13, a paper hold roller 415 is rotatably
supported by a lever 430. As shown also in Fig. 14, the
lever 430 includes first arm portions 431, second arm
portions 432 and a third arm portion 433. The lever 430 has
a unitary construction shaped like a reversed Y as
illustrated in Fig. 13. The lever 430 is rotatably attached
to a holder 440 by means of a shaft 434 located close to the
center thereof. The paper hold roller 415 is supported at
the distal end of the first arm portion 431.

A compressed spring 441 is provided between the third
arm portion 433 and the holder 440. The compressed spring
441 constantly urges the lever 430 counterclockwise in Fig.
13. Accordingly, the paper hold roller 415 is always urged
in such a direction as to push against the platen 501. The
holder 440 is mounted to a bent portion 131 of the base frame
130 and hence fastened to the base frame 130.

A tension roller 450 is rotatably supported by the
second arm portions 432 of the lever 430. The tension roller
450, located between the paper hold roller 415 and the paper-
feed roller 354, applies a tension to the paper being
transported.

- ‘The .operation of the paper transport mechanism 400 e
will be described with reference to Fig. 15.

The paper Pl fed by the paper-feed roller 354 is
conveyed along paper supply path Al and between the paper
hold roller 415 and the platen 501 while being nipped
therebetween. A moment MO, caused by a spring force F of the
compressed spring 441, acts on the lever 430 so that the
paper hold roller 415 presses the platen 501 with a force £l
creating a paper transport force. After the paper-feed
roller 354 feeds the paper a prédetermined distance, rotation
of the paper-feed roller 354 is stopped. At this time, the
roller acts as a load tending to prevent the conveyance of

-
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figure, a spring 336
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the paper Pl by the combination of the platen 501 and the
paper hold roller 415. The paper Pl contacts the tension
roller 450 as indicated by the solid line. Due to the
tension created in the paper Pl, the tension roller 450
receives a force £2 which generates an additional moment Ml
in the lever 430. As a result, a force f1l° is_added to the
pressure force being applied to the platen 501 of the paper
hold roller 415, so that the paper transport force is
correspondingly'increased. Thus, when the paper-feed roller
354 acts as a load, the paper transport force is
correspondingly increased, thereby ensuring reliable
conveyance of the paper. . :

According to the present embodiment, the cassette 200
is set in the cassette receiving portion of the bottom of the
printer body 100, as shown in Fig. 1. The bottom surface of
the cassette 206 also forms the bottom of the printer per se.
Thus, the printer size is reduced as a whole. Use of such a
cassette layout provides a reliable paper feed operation, as
stated above. '

The holder 440, which supports the lever 430,
performs the following functions. The holder 440 functions
as a fixing member of a paper guide plate 470 as shown in-
‘FPigs. 16-and 17. -.The paper guide plate 470 is a-siﬁgle?plaﬁeyy
so shaped as to have a lower vertical part 471, an upper'
vertical part 472, and a horizontal coupling part 473, as
shown. A temporary fixing clip 474, and temporary fixing
holes 475 are formed in the lower vertical part 471. To fix
the paper guide plate 470, the clip 474 is first appliéd to
the bent portion 131 of the base frame 130, and then the
holes 475 are respectively applied to the protrusions 132,
which protrude from the wall of the bent portion 131. . In
this way, the paper guide plate™470 is temporarily fixed.
Then, the holders 440 are fixed to the base frame 130. At
this time, the paper gﬁide plate 470 is fastened to the base
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resiliently urges the idler in the axi gldirectian_  Knur|s 23, ]%%
on the circunferential surface of the I edii8SHERT HASrBERN2| t %Q?gﬁ ng -
operation of the printer fromthe extelior tREALAGED In F 111 and 12,
there is illustrated a paper-supply roller 353 driven by tlhe p@ENOYUINIEY
roller drive gear 351. The paper-supply 2311 er 353 functigns| to sel ec-
tively set a paper-feed roller holder 356, which axially
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frame 130 in such a manner that the horizontal coupling part
473 of the paper guide plate is nipped between the protruded
pieces 442 of the holder 440 and the top face 133 of the bent
portion 131 of the base frame 130. The fastened paper guide
plate 470, as shown in Fig. 17, is designed such that the
horizontal coupling part 473 juts from the bent portion 131
of the base plate, and the upper vertical part 472 upwardly
extends from the jutted coupling part until the extreme end
of the upper vertical part reaches the platen 501. Due to
such a design, the corner 134 of the base frame is placed
closer to the paper-feed roller 354. As a result, it is
prevented that the leading edge of the paper Pl being fed
contacts a part of the base frame bottom near the corner 134
thereof. Therefore, smooth conveyance of the paper is
ensured.

As shown in Fig. 16, the holder 440 is provided with
shaft holders 440a, which hold the upper half part of the
paper-feed roller drive shaft 352. The holder 440, as shown
in Figs. 14(b), 16 and 17, serves as a member on which a
paper detector 480 is mounted. In more detail, a first
detect lever 481 is attached to the paper detector 480. The
paper is detected in such a manner that the extreme .end 482
‘of the first detect lever 481 comes*ie~contact'WithftheJPaper
and is turned clockwise in Fign;17.

Reference numeral %00 in

Fig. 17 deszgnates a tractor unit, which is attached to the
printer body 100, in place of the paper guide member 140
forming a paper guide 141 shown in Fig. 1. The tractor unit
' 900 is formed with a tractor 9105, a second paper feed path
920 for guiding a continuous paper P2 supplied from the
tractor 9105 to the platen 501, and a second detect lever 930
rotatably located in the second paper feed path 920. The
second detect lever 930 does noT protrude into the first
paper supply path Al in a normal state. However, when it is
contacted by the continuous paper P2, the second detect lever
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éupports the paper-feed roller 354, to a paper feed posi- tiqQn or a

non-f eedi ng position, thereby providing supply or I erlem i ; :
l-oad after the paper supply. The upper ¢ntHISfSHERE HASREENS £pd~+o! !CEME@nIS%‘gFT ’
356 is rotatably attached to the end of [the dRERLACERaft 3bP, [ whi ch extends

fromthe drive gear 351 to the center of28he base frane s8d MOy, 19956.
The roller drive shaft

930 is rotated clockwise and rotates the first detect lever
481 in the same clockwise direction. In this way, the paper
is detected. The first detect lever 481 is rotatable
counterclockwise in preparation for the back feed of the
paper.

The discharge mechanism 700 will now be described.

In Figs. 2 and 18, a paper discharge unit 710 is formed with
a discharge-paper transfer roller 720, a discharge-paper
roller 730, and a roller holder 740 for holding the rollers.
A gear 722 is mounted on shaft 721 which has the discharge-
paper transfer roller 720. A gear 732 is mounted on shaft
731, which has the discharge-paper roller 730.

The paper discharge unit 710 thus constructed is
mounted under the discharge port 121 on a part of the upper
case 120 (see Figs. 1 and 19). Recesses 125, in which the |
paper discharge units 710 are placed, are formed in the upper
side of the upper case 120. Each roller holder 740 is
rotatably supported by a pair of pins 126 which are planted
on the opposed inner walls of each recess 125.

A tohgue-like piece 124, integral with the upper
case 120 is formed in the rear side of the recess 125. The
tongue-like piece 124 resiliently urges the roller holder 740
"to rotate clockwise about the paired pins 126, as illiistrated -
in Fig. 19. Accordingly, the discharge-paper transfer roller |
720 is always in contact with the platen 501. 1In Fig. 19, -a
quantity of flexion of the tongue-like piece is denoted as x.
The roller holder 740 has an elongated hole 741 for )
supporting the shaft 721 of the discharge-paper transfer
roller 720. The elongated hole 741 is curved along the
circumferential surface of the platen 501. Accordingly, the
discharge-paper transfer roller 720 moves with respect to the
platen 501 in a planetary motion. ,

With such a structure, when the platen 501 turns in

the paper feed direction (the direction of an arrow cl in
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352 i-s axially supported in the rear part of the base frame 130. Thus, the

hol der 356 is pivotably held in the center—ef—thereoar ph
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Fig. 19), the discharge-paper transfer rollex
the same direction in a planetary, or orbital, motion, and
the gears 722 and 732 engage each other. As a result, the
rotating force of the platen 501 is transferred to the
discharge-paper roller 730. When the platen 501 is reversely
turned in the direction of an arrow c2, the discharge-paper
transfer roller 720 also moves in the direction of the arrow
c2 (see the phantom line), and the gear 722 disengages from
the gear 732. Therefore, the rotating force of the platen
501 is not transferred to the discharge-paper roller 730. 1In
other words, the discharge-paper roller 730 will never be
turned in the reverse direction.

- As shown in Fig. 19, the discharged paper Pl is
placed at the bottom side in a groove 123. As shown alsoc in
Fig. 2, the groove 123, formed in the upper case 120, is
located near the discharge-paper roller 730; however, such a
situation will never occur where the discharged paper is

~ pulled into and jammed in the printer.

The reason why the gears 722 and 732 are used for the
power transmission between the discharge-paper transfer
roller 720 and the discharge-paper roller 730 is that the
pitch accuracy of the continuous paper P2 must be secured.
when the paper is fed'ﬁéékﬁéfdljr'V”"l o .

To secure the pitch accuracy, the peripheral speed of
the discharge-paper roller 730 must be increased by several %
to tens of several % than that of the platen 501. To this
end, in the instant embodiment, the gear 722 is integrally
formed around the shaft of the discharge-paper transfer
roller 720 and the gear 732 is formed around a bushing 734 to
which the discharge-paper roller 730 is fixed.

Assuming that the outer diameter of the platen 501 is
da, the outer diameter of the roller portion of the
discharge—papé: transfer roller 720 is ¢b, the pitch circle
diameter of the gear 722 of the discharge-paper transfer
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When the roller holder 356 is pivoted

roller 720 is ¢d, the pitch circle of the gear 732 is ¢c, the
outer diameter of the discharge-paper roller 730 is ¢e, and
the peripheral speed of the platen 501 is Vp, the peripheral
speed Vr of the discharge-paper roller 730 is:

Vr=Vp{(a/b)x(c/d)x{e/a)}=Vp{(c/b)x(e/d)}.

These factors are selected so as to satisfy (c/b) x
(e/d) > 1. It is noted that (c/b) is always smaller than 1
to avoid the contact.of the gear 722 to the platen 501. 1In
order to obtain Vr > Vp, (e/d) must be increased till (c/b) x
(e/d) > 1. Increase of the outer diameter ¢e of the
discharge-paper roller 730 narrows the gap between it and the
discharge-paper transfer roller 720. As a result, the
center-to-center distance between the rollers 730 and 720
must be increased, bringing about increase of the printer
size. To avoid this, (é/b) must be increased as large as
possible. A maximum value of (c/d) can be obtained by the
largest diameter of the gear 723 close to the platen 501.

The means for urging the roller holder 740 toward the
platen 501 may be a spring 750, as shown in Figs. 21 and 22.
If material having a high friction coefficient is used for
the surface region of the discharge-paper transfer roller 720
which is brought into contact with the platen 501, decrease -
of the pressure force of the discharge-paper_transfef:roller ~
720 is allowed. Any known urging means may be used. In
other words, its weight serves as the urging means.

The structure for jam removal will be described. As
shown in Fig. 1, in the lower case 110 of the printer, a
first cover 140 is removably attached facing the upstream
region (paper supply path) Al of the print stage A. In the
upper case 120, a second cover 150 is removably attached
facing the downstream region (paper discharge path) A2 of the
print stage A. B

The first cover 140, as shown in Figs. 23 and 24,
includes a paper guidg portion 141 partly defining the paper
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to the paper feed position, the stoppers 357 conme in contact
frame 130, as shown in FIGS. 1 and 16, thereby preventing the
rol Il er 354 from excessively pivoting to tf : Ll
transport nmechani sm 400 wel |l be cle- scri AS A G 13 a_paper
hold roller 415 is rotatably supported b Fer AP As wn al so in
FIG 14, the lever 430 includes first armportions 431,

er-feed

NOVa1996

supply path Al, side portions 142 and 143, a rear portion
144, and a backout guide 145. An outer plate 147 is mounted
on the rear portion 144, with a sound absorber 146 interposed
therebetween. A pin 142a and a mounting guide 142b are
protruded from the side portion 142. Similarly, a pin 143a
and a mounting guide 143b are protruded from the side portion
143. To attach the first cover 140, as shown in Fig. 25, the
mounting guide 142b of the side portion 142 is inserted into
a guide groove 1023b formed in the side frame 1023 of the
main body. Similarly, the mounting guide 143b of the side
portion 143 is inserted into a guide groove 1024b formed in
the side frame 1024 of the printer body. Further, the pin
142a of the side portion 142 is fitted into a hook 1023a of
the side frame 1023 and the pin 143a of the side portion 143
is fitted into a hook 1024a of the side frame 1024.

The side frame 1023 is fastened to the base frame 130
in such a manner that an engaging protrusion (1023c in Fig.
10) provided at the bottom thereof is fitted into a hole 130a
of the base frame 130. Similarly, the side frame 1024 is
fastened to the base frame 130 in such a manner that an
engaging protrusion provided at the bottom thereof is fitted
into a hole 130b of the base frame 130.

The first cover 140, when it is attached to the S lee
printer body, defines the paper supply path Al, as shown in
Fig. 1. The backout guide 145, as will be described in
detail, guides the paper reversely passing through a reverse
paper-transport path A3 into a space S located between the
bottom surface of the printer and the placement surface F,
when the paper is transported in the reverse direction. When
the printer is placed upright, the backout guide 145 serves
as a guide for the manually inserted paper Pl, as shown in
Fig. 27. -

The second cover 150 consists of a large cover 151
and ‘a small cover 152. The small cover 152 is removably
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second arm portions 432 and a third armpaortion 433 The Ie/eBHﬂAREME¥r§HEET
unitary construction shaped |ike a reverfsadiSYsHEET HAsIsEEatlef In FIG 13,

Fhe lever 430 is rotatably attached to al hol d®REPUACEIDY negnp pf (65 NOM 199634
| ocated close to the center thereof The paper hol'd rolfTer 4{5]is supported

at the distal end of the first armport8adn 43L

attached to the large cover 151. The large cover 151
consists of a ceiling plate 153 and side plates 154 integral
with the ceiling plate. A paper guide portion 155 is formed
on the rear side of the éeiling plate 153. The paper guide
portion 155 cooperates with a paper guide 156 formed on the
rear side of the small cover 152 to form the paper discharge
path AZ2. '

Engaging pieces 157, as shown in Fig. 29, are
protruded from two locations near both sides of the rear end
of the large cover 151. An engaging piece 158 is also
protruded from the inner side of the side plate 154 as shown
in Fig. 1.

, The second cover 150, as shown in Fig. 29, is
attached to the case of the printer body in such a manner
that the engaging pieces 157 (one piece alone being
illustrated) on the rear end of the large cover are fitted
into engaging holes 1202 formed in the upper case 120, and
the engaging pieces 158 on the inner sides of the side plates
are fitted into engaging holes 120b of the upper case 120, as
shown also in Fig. 1. Reference numeral 159 indicates a knob
for removing the cover, in Fig. 29.

The thus constructed structure for jam removal
provides easy access to the jam positions. 'Wheh'aujam'gécurs~
at a position in the downstream region A2 of the prinf stage
A, the second cover 150 is removed. Then, as shown in Fig.
28, the platen 501, the print head 601, and the discharge-
paper roller 730 are exposed to the outside of the printer.
Accordingly, a user or service man can readily access the
jammed position. When a jam occurs at a position in the
upstream region Al of the print stage A, the user, for
example, removes the first cover 140 and can directly see the
inner part including the platen™501, the paper hold roller
415, and the tension roller 450. Therefore, the user can

readily remove the jammed paper.
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-19- A conpressed spring 44" is provided between the third afmrporttonr—s3
and the hol der 440. The com pressed spri; 441 constantly u Lﬂﬁ@“fﬁbéHEET
430 coun- terclockwise in FIG 13. Accor di TigiS\SHEERGARREIN o] df rol Ter 415

is always urged in such a direction as tq_pUSth:PLACED 7 05 NOV 1996

It is further noted that in the instant embodiment,
the first cover 140 forms the upstream, paper guide portion
141, and the second cover 150 forms the downstream, paper
guide portions 155 and 156. With such a structure, if those
covers 140 and 150 are removed, the paper guide is also
removed. Accordingly, the structure further facilitates the
access to the jam trouble position.

It is noted again that the covers 140 and 150 are
attached to and detached from the printer body not
accompanied by any part in the print stage, the paper feed
mechanism, or the paper discharge mechanism. Therefore,

these mechanisms will not be effected. '
The discharge tray 800 and its related portions will

now be described. As shown in Fig. 1, the upper surface 100c
of the printer body 100 is tilted downwardly to the right. &
concavity 100g, which is defined by three slanted walls 100e,
100e and 100f, is formed on the upper surface 100c, as
illustrated in Fig. 30.

The discharge tray 800, as shown in Fig. 31, is
attached to the printer body 100 by inserting protruded
portions 831 into mounting holes 100d of the case of the
printer -body. The discharge tray. is bent in the middle ..
thereof when viewed from the side. The protruded portions .. .-
831 are protruded from the bottom side of the tray. A paper
guide portion 832 is formed on the rear side of the discharge
tray (see Fig. 33).

The discharge tray 800, as shown in Fig. 31, is
tilted rearwardly of the printer with respect to the vertlcal
direction Vv, when it is attached to the printer body 100. It
may be attached to the printer body in a inverted state, as
shown in Fig. 32. 1In this case, it is tilted forward of the
printer body with respect to the vertical direction V.

The functions of the discharge tray thus constructed

are as follows. As shown in Figs. 30 and 31, when the
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agai nst the platen 501. The holder 440 is nounted to a bent ﬁ°P§P§FCﬂﬁ%NTO§HEET

the base frame 130 and hence fas- tened to the base frane 13(Q.

roller 450 is rotatably supported by the m portions {432 of the
| ever 430. The tension roller 450, locate B‘@S\Sﬁéﬂrm hd! dC BANO¥r1996

415 and the paper-feed roller 354, appli paper bei ng
transport ed.

discharge tray 800 is attached to the printer body 100 in a
state that it is tilted rearwardly of the printer with
respect to the vertical direction V, the paper P after being
printed is guided by the discharge tray 800 in the direction
of arrow a in a state that the printed surface Pf of the
paper faces upward. After being further discharged, the
printed paper denoted as P’ is placed on the discharge tray
800. Accordingly, a.user can see the printed side of the
paper P’.

When the discharge tray 800 is tilted forwardly of
the printer body 100 with respect to the vertical direction
V, the printed paper P is guided by the discharge tray 800 in
the direction of an arrow a in a state that the printed
surface Pf thereof faces slightly downward. Then, it is
turned over as indicated by an arrow b in Fig. 32. The
turning-over action of the printed paper is reliably
performed by means of the paper guide portion 832. The
turned-over paper P’ slides down along the upper surface 100c
of the printer body in the direction of an arrow ¢, and stops
when the leading edge Pb of the paper abuts against a paper
stopper 242 of the cassette 200. '

Accordingly, in this case, the paper is stored in
such a state that the printed surface Pf thereof- faces
downward. Therefore, less time is attained for arranglng the
page numbers of the printed papers thus stored in the correct
order. Further, since the printed surface Pf of the paper
faces slightly downward until it is turned over, a user can
see the printed wvisual information on the paper.

Since the concavity 100g, which is formed on the
upper surface 100c, is defined by the three slanted walls
100e, 100e, and 100f, the papers P are orderly arranged in
the central part when sliding down along the upper surface
100c. 1In this way, the storing mode of the printed papers

can be selected by a user.

____'__—————'——"—'_’__—_-
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The operation of the paper transport ne
reference to FIG 15. The paper Pl fed y”ﬂﬁéﬂﬁapghs
veyed al ong paper supply path Al and be R

the platen 501 whil e being nipped therebetmeen
spring force F of the conpressed spring 4%1, acts on the
the paper hold roller 415 presses the

 doll er 415 and
edd
ver 430 so that

When the printer is used in an upright state, the
discharge tray 800 is attached to the printer body as shown
in Figs. 32 and 33.

' The reverse paper-transport path will now be
described.

The printer of the present embodiment makes
communication and cooperates with a user to set the
environment of the printer that require the reverse paper
feed. 1In Fig. 1, the reverse paper-transport path A3 is used
to transport the printed paper Pl in the reverse direction,
for example, when the environment of the printer is set.

Thé reverse paper-transport path A3 is branched, at a
branch point A5, from the paper supply path Al. A discharge
port 111 of the reverse paper-transport path A3 is directed '
so as to guide the paper toward the space S between the
printer placement surface F and the printer bottom surface
100a, as indicated by arrow a in Fig. 1. In this embodiment,
the extreme end 145b of a manual inserter guide 145 rotatably
supported by a shaft 145a partially forms the discharge port
111. With the extreme end 145b, the paper is guided into the
space S between the printer placement surface F and the
printer bottom surface 100a.

_ The manner in which the environment of the printer is.
set with making communication between the printer and user
will now be described. Initially, the paper Pl is supplied
from the cassette 200, and wound around the platen 501, which
fotates in the direction of the arrow ¢,. Transportation of
the paper Pl is continued until the trailing edge of the
paper has passed the branch point A5 for the paper supply
path Al and the reverse paper-transport path A3. Then, the
platen 501 turns in the reverse direction (i.e., the
direction of the arrow c2) to mdve in the reverse direction
until the leading edge of the paper Pl reaches the print
stage A. At this time, sincé the trailing edge of the paper
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platen 501 with a force f1 creating a papes ' ort force.REK#-f\%MENTeSHEET
_paper-feed roller 354 feeds the paper a r EHEtSEERT NG ce, rotation df
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| oad tending to prevent the conveyance of the paper P
«of the platen 501 and the paper hold rol I3 415. The paper

e conbi nati on

tension roller 450 as indicated by the solid Iine. Due to{the tension

created

moves, with its elasticity, along the path wall 141, it
naturally enters the reverse paper-transport path A3 after
passing the branch point A5, and enters, by way of the
discharge port 111, the space S between the printer placement
surface F and the printer bottom surface 100a. When the
paper reverse transport stops, a first message to the user is
printed on the paper by the print head 601. Then, the platen
501 moves forwardly (in the direction of the arrow cl), to
transport the printed paper until the printed message comes
out of the discharge port 121 and reaches a position A6 where
the first message printed on the paper is presented to a
user. The userloperates related keys on an operation panel
120P (see Fig. 2) according to the instructive contents in
the first message. Thereafter, the paper is returned to the
print stage A where a second message is printed thereon.
Then, the paper is moved to the position A6 where the second
message printed on the paper is presented to the user.
Repeating the sequence of above operations completes the
setting of the printer environment.

When'the printer is placed upright, the discharge
port 111 of the reverse paper-transport path A3 is located at
the rear side, as shown in Fig. 27. When the paper Pl is
supplied from the discharge port 111 as indicated by an' arrow.
b, the reverse paper-transport path A3 can be used as a
second paper supply path. 1In this case, the manual inserter
guide 145 is opened (clockwise), as shown in Fig. 27. The
paper Pl supplied is transported through the reverse paper-
transport path A3 and the paper supply path Al to the print
stage A where it is printed. After being printed, the paper
is moved through the paper discharge path A2 and discharged
from the discharge port 121 into the discharge tray 800.

When the printer is laterally piaced (as shown in
Fig. 1), the manual inserter guide 145 abuts against the
printer placement surface F,'and is rotated counterclockwise
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in the paper P1, the tension roller 450 receives a force 12 WhRENAGEMENRISHEET
an additional nmonment ML in the |ever 430.] Ag@sfiEsy 'sgﬁg e p-—s—adued

to the pressure force being applied to the pla ] NHelpape

roll er 415, so that the paper transport force 'tR%B i nglly éﬁ%\gé‘g%b
Thus, when the paper-feed roller 354 act37as a | odd, the papdr {transport
force is correspondingly increased, thereby ensuring reliablg conveyance: of .

t he
by the surface. It partially forms the discharge port 111 of

the reverse paper-transport path. Accordingly, even when the
priﬁter is used in the lateral placement, the manual inserter
guide 145 is not obstructive.

The metal partitioning plate 1060 also functions to
prevent the electrical parts from entering the mechanism M.

With the reverse paper-transport path structure, the
paper reversely transported after having been printed passes
through the reverse paper-transport path A3 and enters the
space S between the printer placement sufface F and the
printer bottom surface 100a. In this case, the space S
between the printer placement surface and the printer bottom
surface serves as another paper reverse-transport path.
Accordingly, there is no need of elongating the reverse
paper-transport path A3 of the printer per se. 1In other
words, the quantity of reverse-feeding of paper can be
increased. Further, reduction of the printer size is
realized. .
When the printer is used in the upright placement,
the reverse paper-transport path A3 can be used as a second
papef supply path. Accordingly, the printer may be further
efficiently used. The provision of the manual inserter guide
145 further enhances the function of the reverse paper—~ . .
transport path A3 as the second paper supply path.

The manual inserter guide 145 can be omitted if the -
discharge port 111 directs the paper toward the space between
the printer placement surface and the printer bottom surface.
In this embodiment, the case of setting the printer
environment with making communication between the'printer and
user was used in the situation where the printed paper had to
be transported in the reverse direction. However, it is
evident that the present inventfon is applicable for any type
of printer requiring a reverse-transport of the printed |

paper.
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paper According to the present enbodi ment, the cassette zO(RﬁpsAmgmnsﬂm
d

cassette receiving portion of the bottdmrafs ¢ q 166+ RO
i'n FIG 1. The bottom surface of the cgésettgp_ﬁ.%a ﬁé’éé#‘?? IS 8 ﬁ tom of
the printer per se. Thus, the printer srz 4 wh S 8)!

such a cassette | ayout prOV|des a reliabB8 paper feed operjatiLon, _as stated
above.

The platen gap (PG) and the carriage position
detection device will now be described. Referring to Fig. 2,
the carriage guide shaft 633 is rotatably supported, in an
eccentric manner, by the side frames 1023 and 1024.
Accordingly, by turning the carriage guide shaft 633, a gap
(platen gap) between the print head 601 mounted on the
carriage 600 and the platen can be varied.

As shown in Figs. 2 and 34, a platen gap lever 634 is
secured to one end of the carriage guide shaft 633. A platen
gap for normal paper or a platen gap for thick paper is
selected by manually turning the platen gap lever 634.
Specifically, when the platen gap lever 634 is turned to a
position shown in Fig. 34(a), the normal paper platen gap is
selected. When it is turned to a position shown in Fig.
34(b), the thick paper platen gap is selected.

In the printer of this embodiment, a home position
(HP) of the carriage 600 is present in the vicinity of the
platen gap lever 634. Accordingly, a single detector 687 can
detect the selected platen gap and arrival of the carriage
600 at the home position.

In Fig. 34, a PG/HP detector unit is designated by
reference numeral 681. The PG/HP detector unit 681 is
comprised of a platen gap detect lever 682, a displacement
transfer lever 683, a carriage detect lever 686, and the
detector 687. The platen gap detect lever 682 is for
detecting two platen gap positions to which the platen gap
lever 634 is turned. When the platen gap detect lever 682
turns, the displacement transfer lever 683 turns in unison.
As a result, the lever 683 is displaced so as to determine
the range within which the carriage detect lever 686 turns.
The carriage detect lever 686 contacts a protrusion 637 of
the carriage 600 when the carridge 600 returns to the home
position, and is displaced by the protrusion. The detector
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The hol der 440 fuctions, as
plate 470 as shown in FIGS. 16 and 17.
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687 detects the displacement of the carriage detect léfer
686. '

When the platen gap lever 634 is turned from the
normal paper position (Fig. 34(a)) to the thick-paper
position (fig. 34(b)), the platen gap detect lever 682 is
contacted by the arm 634a of the platen gap lever 634 and
turns. As a result, the diSplacement transfer lever 683 is
turned away from the carriage detect lever 686.

The displacément transfer lever 683 is constantly
urged by a spring 684 so as to retain the carriage detect
lever 686 at a contact OFF position A (see Fig. 35), while it
is in contact with a stopper'685. When the transfer lever
683 rotates as shown in Fig. 34(b) and 35, the carriage
detect lever 686 is able to rotate to position B.

The carriage detect lever 686, as shown in Fig. 35,
may be rotated about a fulcrum 687a within the detector 687
so as to be set to three positions A, B and C. With a spring
(not shown) within the detector 687, the carriage detect
lever 686 is kept at the neutral position B unless it
receives an external force. The detector 687 outputs signals
of L, H, and L according to the positions A, B and C of the
lever 686. Those signals are applied to a CPU mounted on the
control board 1050. According to the L, H and L signals, the
CPU determines the selected platen gap and the arrival of the
carriage 600 at the home position in the following manner.

When the selected platen gap is for the normal paper,

"the platen gap lever 634 is at the position shown in Fig.

34(a). Accordingly, the carriage detect lever 686 is at the
position A. Under this condition, the detector 687 produces
an L signal. Upon receipt of the L signal, the CPU
determines that the seleéted platen gap is for the normal
paper. When the carriage 600 reaches the home position, the
lever 686 is pushed by the protruéion 637 of the carriage, so
that its position changes in the order of A-B - C.
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plate so shaped as to have a | ower vert] ] an_up 5 Sipmpor-ing '
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part 471. To fix the paper guide plate 470 the clip 47%is fqujsqqyw‘wyk
to the bent portion 131 of the base frané°130 and then the{h¢les 475 are

respectively applied to the protrusions 132 whi ch protrude
of

Accordingly, the signal level changes in the order of L - H -
L. On the basis of the level change, the CPU determines that
the carriage 600 has reached the home position. Further, it
recognizes the position where the signal level change from H
to L, H - L, as the home position.

When the selected platen gap is for the thick paper,
the platen gap lever 634 is at the position shown in Figs.
34(b) and 35. Accordingly, the carriage detect lever 686 is
at the neutral position B. Under this condition, the
detector 687 produces an H signal. Upon receipt of the H
signal, the CPU determines that the selected platen gap is
for the thick paper. When the carriage 600 reaches the home
position, the lever 686 is pushed by the protrusion 637 of
the carriage, so that its position changes from B to C, B -
C. Accordingly, the signal level changes from H to L, H - L.
On the basis of the level change, the CPU determines that the
carriage 600 reaches the home position. Further, it
recognizes the position where the signal level change from H
to L, H - L, as the home position. Since the selected platen
gap is detected when the carriage is present at any other
positions than the home position, the CPU will not confuse
the detection of the selected platen gap with the home
position detection. oL . N

'~ In the detect system thus constructed, both the
platen gap and the carriage position can be detected with a
single detector. This feature contributes to a decrease in
the number of parts.

The tractor unit 900 will now be described. In Fig.

- 36, reference numeral 992 designates a frame of the tractor
unit 900. Pins and mounting guides (only the guide 901 is
illustrated in Fig. 36), which respectively resemble the pins
142a and 143a and the mounting guides 142b and 143b, which
are formed on both sides of the first cover 140 (see Figs. 23
and 24), are formed on both sides of the frame 992 of the
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133 of the bent portion 131 of the base frame 130. The fast ¢ned paper gu

pl at e

tractor unit. Since the tractor unit 900 is thus structured,
it can be attached to the printer body 100, in place of the

first cover 140.
The front side 993 of the frame 992 is shaped like

the paper guide portion 141 of the first cover 140. When
attached to the printer body, it forms one side of the paper

‘supply path Al.

A release gear 996 is axially slidably mounted on the
frame 992. The release gear 996 couples the tractor
transmission gear 349 (see Fig. 10) of the printer body with
a tractor gear 995 on the frame 992. A release lever 998 is
rotatably fastened to a receiver 997. A cam surface 999,
which functions to axially displace the release gear 996, is -
provided at the location of the release lever 998 which faces
the release gear 996. When the release lever 998 is turned
counterclockwise in Fig. 10 (to a position indicated by the
solid line), the release gear 996 engages with the tractor
gear 995 by the action of the cam surface 999. When it is
turned clockwise (to a position indicated by the broken
line), the release gear 996 disengages from the tractor gear
995. Release cams 9101, which each engage with and disengage

.. from the shaft part 450a of the tension roller 450 (see Fig.

14), are mounted around a release shaft 9103. A pinion 9102 ..
of the release shaft 9103 is in mesh with a sector 9100 which
rotates together with the release lever 998. When the
release lever 998 is rotated counterclockwise (to the solid
line position) in Fig. 10, the release cams 9101 are rotated
counterclockwise in Fig. 37 through the combination of-the
sector 9100 and the pinion 9102, and project into the cut
paper supply path Al for the cut paper. As a result, the
forward ends of the release cams 9101 engage with the shaft
part 450a of the tension roller450. Then, the cams pull the
tension roller 450 to the front side 993 to disengage the
paper hold roller 415'fr9m tﬁe platen 501. When the release
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470, as shown in FIG 17, is designed sueh—that the hor|zontdIREBMﬁENmNT SHEET
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extreme end of the upper vertical part reaches The—g enf 50{L D?@Ndvs

a design, the corner 134 of the base fraf®8 is placed closer to
paper-feed roller 354. As a result, it is prevented that theg | eadi ng edge
of the

lever 998 is turned clockwise in Fig. 10 (to the broken line
position), the release cams 9101 retract from the front of
the frame, allowing the cut paper to be transported.

The side frame 1023 is provided with a release
detector 360 for detecting the position of the release lever
998. At the position (indicated by a broken line) of the
release lever 998 when it is turned clockwise or in a state
of the printer when the tractor unit 900 is not yet attached
thereto, the protruded part 998a of the release lever is
separated from the release detect lever 361. The release
detector is stable at the contact ON positidn. It produces
an H signal to the CPU mounted on the control board 1050.
When the release lever 998 is turned counterclockwise (to the
-so0lid line position), the protruded part 998a of the release
lever comes in contact with the release detect lever 361, to
turn the release detect lever 361 up to the contact OFF
position. Then, it outputs an L signal to the CPU mounted on
the control board 1050. The CPU detects that the cut paper
is transportable when it is an H signal, and that the
continuous paper is transportable when it is an L signal.

The release mechanism described above is provided in
the tractor unit. Accordingly, the size of the printer body
is reduced. Further, since unnecessary parts are not
assembled into the printer body, users who do not want the
tractor unit as an optional_unit'may be provided with the
printers at a low cost, i.e., not including the cost of the
tractor unit.

In Figs. 36 and 37, reference numeral 9105 designates
a push tractor; 9106, a drive shaft of the push tractor;
9110, a tractor supporter for guiding a continuous paper;
9111, a tractor guide shaft for guiding the tractor 9105 and
the tractor supporter 9110. -

The overall operation of the printer thus constructed

will be described.
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The operation of the'printer when it prints on a cut
paper sheet will first be described.

A main switch MS (sée Fig. 3) is turned on. At this
time, when the tractor unit 900 is not attached to the

printer body or the release lever 998 of the tractor unit 900

has been turned to the position indicated by the broken line
in Fig. 10, the release detector 360 outputs an H signal.
Accordingly, the CPU detects that the cut paper is
transportable. A predetermined operation of the printer for
the cut paper is pérformed. The carriage 600 moves from the
home position to a stand-by position.' The idler 337, which
is provided on one side of the carriage 600, is interlocked

‘with the roller transmission gear 347 and the drive gear 351.

The carriage is in a stand-by state.

Under this condition, in response to a print start
signal, the drive motor 340 starts to turn in the reverse
direction. 1In turn, the platen gear 345 engaging with the
reduction pinion 343 reversely turns the platen 501 integral
therewith. The roller transmission gear 347 transmits a
rotation force to the drive gear 351, through the idler 337

on the carriage 600.
The sun gear 358 integral with the drive gear 351

turns the paper-feed roller gear 355.in the paper-feed .. Jﬂr'”

direction. With the rotation torque generated, the paper-
feed roller holder 356 is pivoted to the position indicated
by the solid line in Fig. 1. As a result, the paper-feed
roller 354 is pressed against the uppermost cut paper, and

with the rotation force thereof, feeds the paper to the paper

supply path Al toward the platen 501.

The cut paper transported to the paper supply path Al

first turns the paper detect lever 481 (Fig. 17), and the
paper detector 480 detects the passage of the cut paper.
Then, it reaches the platen 501 rotating in the direction C2
and the paper hold roller 415; and. stops there.

is Sheet Has Been Replaced
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a first detect lever 481 is attached to 3 det ector 48 [ €

IS detected i.n such a manner that the ejtre cHd HiG2srpEN 1 h %F?‘sﬁ Mﬁ@ $’HEET
l-ever 481 cones in contact with the papé+—a RL.ACEPned c|og¢kdi se in FIG
17. Reference numeral 900 in FIG 17 designates a trac——tbr uni tQ SOV 1996
attached to the printer body 100, in pl of the paper qguidejnmenber 140
formng a paper guide 141 shown in FIG 1. The tractor unit j900° T3

The subsequent paper-feed action of the paper-feed
roller 354 deflects the forward end of the paper. As a
result of the deflection of the paper, the leading edge of
the paper is exactly positioned between the platen 501 and
the paper hold roller 415.

Then, the printer operates in the following manner
according to a preset program. The drive motor 340 forwardly
rotates several steps so that the idler 337 smoothly
disengages from the roller transmission gear 347 and the
drive gear 351. In this case, the leading edge of the paper
is fed approximately 2 mm in the forward direction. When the
drive motor 340 stops, the carriage motor 641 operates to
move, through the timing belt 642, the carriage 600 to the
center in the print region in.order to cause the carriage 600
to function as a paper bail. As a result, the drive force
transmitted from the roller transmission gear 347 to the
drive gear 351 is shut off, so th;t it is free.

) Under this condition, the drive motor 340 forwardly
turns again, and the platen 501 forwardly turns to feed the
paper up to the print start position. At this time, the '
paper-feed roller 354 is pushed by the paper to turn

clockwise in Fig. 1. The load for the paper feed motlon is
reduced, ensuring a precise prlntlng operatlon.

The printed paper is transferred from the platen 501
to the discharge-paper roller 730, which in turn discharges
the paper to the discharge tray 800.

To print visual information on a thick paper, for
example, a postcard, the platen gap lever 634 is turned to
the thick paper position (shown in Fig. 34(b)). The printer
is placed upright as shown in Fig. 27. The thick paper is
inserted into the printer by using the manual inserter guide
145. The printer is operated_for printing. In this case,
when the carriage is out of the home position, the detector
687 produces an H signal. From the signal, the CPU detects

Sheet Has Been Replaced
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forned wth a tractor 9105, a second paper{ fgR
conti nuous paper P2 supplied fromthe trag
second detect |ever 930 rotatably | ocated
920. The second detect |ever 930 does not protrude into t i1

supply path Al in a nornal state. Howev&®, when it i's contacfed %ﬁﬁ@V‘B96
conti nuous paper P2, the second detect lever 930 is rotated

rot ates

t or 9.-

bl freed—pattr

| dckwise. and

that the platen gap is set for the thick paper print, and
continues the subsequent print operation to print visual
information on the thick paper.

The operation of-the printer when it prints a
continuous paper will now be described. In this case, the
tractor unit 900, in place of the first cover 140, is
attached to the printer body. The release lever 998 is
turned to the solid-line position in Fig. 10, to detach the
paper hold roller 415 from the platen 501. Since an L signal
has been produced from the release detector 360, the CPU
detects that a continuous paper is transportable.
Subsequently, the predetermined operation by the printer is
continued for the continuous paper. o

The continuous paper supplied from the tractor 9105
turns the second detect lever 930 (Fié. 17), and the detect
lever 481 to cause the paper detector 480 to detect the
paper. Then, the continuous paper travels to reach the -
platen surface without undergoing any impedance by the paper
hold roller 415, and is printed while being moved forward by
the platen}

To print visual information on the cut paper by using
the printer with the tractor unit 900 attached thereto, all-
the user has to do"is te turi ‘the reléase lever 998 to the-
broken line position in Fig. 10. .That is, when the release
lever 998 is turned to the broken line position in Fig, 10,
the transmission of a drive force by the release gear 996 to
the tractor gear 995 is shut off.- The release cam 9101
retracts from the paper supply path Al, while at the same

time the paper hold roller 415 is pressed against the platen

501. Accordingly, the printer returns from the continuous
paper mode to the cut paper mode.

Sheet Has Been Replaced
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{he first detect |lever 481 in the sane clockmnse direc- - =t om—+R
this way, the paper is detected. The firsf g ?EPB}B@&?MESHEET

count ercl ockwi se in preparation for the Hack : yger;.
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PRINTER
Claims

1. A printer, comprising:
a paper feed roller (354);
means (300) for_rotatihg said paper feed roller
(354) between a paper feed position and a non-feeding
‘position;
. drive force transmitting means (355, 356, 358)
- for . transmitting .2 drive force to. said paper feed. roller
(354); . ' o
a carrlage (600) recxprocatlvely movable
laterally along the width of a paper fed by said paper feed
roller (354); and
_ intermediate transmission means (337) attached
' to the side of said carriage (600), said intermediate
transmission means (337) coupling with.. said. drive force
transmitting means to transmit to said paper feed roller
(354) a paper-feed directional rotating force and pivot force
of said paper feed roller from the non-feeding position to.

;hefpaper;feedrposition.-

2. ~The printer according to claim 1, wherein said
.intermediate transqissioh means is an idler . (337) rotatably
mounted on the side of said carriage (600).

3. The printer according to claim 1 or 2, wherein
said rotating means (300) comprises a planetar& gear
mechanism including a sun gear (358) provided on a drive
shaft, a paper-feed roller holder (356) rotatably mounted to
the drive shaft, and a planetary gear provided ooaxially with
said paper feed roller (354) supported with said paper-feed
roller holder (356).
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The dlscharge mechani sm 700 wi | | nom1be descrlbed In FIGS. 2
paper di scharge Um%ee?ﬂ@ﬁe@&mhﬂd ,

720, a dlscharge 30, and a
rollers. A gear n shaft 7 2 c
roll er 720 A gear 732 is nmount e’ on shaft 73T,
di scharge- paper roller 730.

t ransfer

4. The printer according to any one of the
preceding claims, further comprising a stopper (357) for
preventing -said paper~feed roller (354) " from excessively
raotating beyond the paper feed position.

_ 5. The printer according to claim 4, wherein said
stopper (357) is formed integrally with said paper-feed
roller holder (356) and brought to contact with the frame of
the printer. '

6.~ A printer, - especially accordlng to - -any one of

_the precedlng claims, comprising: .

a paper feed roller (354) for. feedlng a paper"

a platen (501);

a paper hold roller (415) for transporting the
paper fed with said paper feed roller (354) in a state that
the paper is nipped between said paper hold roller (415) and
said platen (501); N

a lever (430) for supporting said paper hold
roller (415) at one end thereof to constantly urge said paper
hold roller toward the platen (501); and

~- a-tension‘. roller -(450) supported at ‘the other

" end: of-'said w=lever (430), sa;d :tension roller -(450) .being -

located between said ‘paper hold roller (415) and said paper
feed roller (354) and receiving a tension of the paper
conveyed thereby as said paper is simultaneously contacted by
said feed roller (354), said paper hold roller (415) and said
platen (501). ’

7. The printer of claim 6, wherein said tension
exerted by said paper on said tension roller (450) causes
said lever (430) to rotate so as to urge said paper hold
roller (415) against said platen (501) with a greater force.

8. A printer, especially according to any one of

- the preceding claims, cdmprising:

A




The paper discharge unit 710 thus constructed I S nmount ed

nﬁﬂgﬁﬁwﬂ SHEET

di scharge port 121 on a part, of t he uppe_;

Recesses 125, in th@hmpﬁéﬁ eRqﬁmsb € p| afped, are formed
in the upper side of 120 = RE@LA@é ek 74@ BNOV 1996
rotatably supported ns 1268nhi ch 2 n the oppose

i nner malls of each recess

a cassette body (210) for storing a plurality

of papers fed by a paper feed roller (354); and
separation pawls (211), formed integral with

said cassette body (210), for separating an uppermost paper -

from a remainder of said papers.

9. The printer according to claim 8, wherein said
separatind_pawls (211). are each tilted downwardly in a paper
feed direction so that the uppermost paper is easily warped

thereby.

t;O._,ihe printer according .to claim 9, - further

.compfisiﬁéia.hbppér (220) for.pushing the uppermost paper -so ..

that corners thereof contact said separation pawls (211),
corner portions of said hopper (220) facing said ‘separation
pawls (211) being bent in the same direction as that of the
separation pawls so that the uppermost paper is easily warped
so as to separate the uppermost paper from the remainder of

said papers.

11. The printer according to any one of claims 8 to

10, -comprising a hopper (220) for pushing the uppermost paper -

- SO~ thatr‘the -corners- thereof. contact -rsaid - separationpawls -

(211), said hopper (220) being movable forwardly and
backwardly with respect to said separation pawls; and a
stopper for preventing subsequent forward and backward
movement of said hopper after said hopper is moved forwardly
and backwardly an initial time. .

12. The printer according to any one of claims 8 to
11, further comprising a flap (212) integral with ‘said
cassette body (210) for restricting the degree of warpage of
the uppermost paper when said separation pawls (211) separate
the uppermost paper from the remainder of said papers in the
Cassette (200). .
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case, 120} iREPLACEMENT ﬁHEE%
Y urges th

?%? roI er

A tongue-like piece 124, integral with t S.upper
rear side of the recess 125. The tonguel ifkéHgi g

rol | ermsfsﬂéedmsB%éﬁzJcheaot ate clockw se abéiut--t.hg
at-i-t y

i1l ust 9. Accordingly, the diScha
720 is luﬂ act with the platen301. B
flexio hol der 740 has

-i ke piece is denoted as x.The roIIer
an el on- : !

13. The printer according to claim 12, further
comprising a paper feed roller (354) for feeding said
uppermost paper from said cassette body (210), wherein said
flap (212) is located backward of said paper feed roller

(354).

14. A printer, especially according to any one of
the preceding claims, c¢omprising:
a roll-shaped'platen (501); _
a discharge roller (730) for dlscharglng paper

that ls fed by sald platen (501); and
a transfer .roller (720)  located between said

"{plateh“(SOI)-and said discharge roller (730), said transfer-
roller (720) directly contacting said platen (501) to move
with respect to said'platen in a planetary motion, only when
said platen (501) rotates in the paper feed direction, said
transfer roller contacting said discharge roller (730) to
‘transfer a rotéfing force of said platen (SOi). to said

discharge roller (730).

15. The printer according to <c¢laim 14, further
"Eamp}isihgi _ ; _. ) R
a  discharge . holder (740) for rotatably -
supporting said discharge roller (730);

means for rotatably supporting said transfer

roller (720) in such a manner that said transfer roller is
pivotable; and .
urging means (124) for pivoting said transfer
roller in and out of contact with said platen (501), wherein
said discharge holder (740) 1is supported so as to be
pivotable to a paper feed position and a non-feeding

position.

16. The printer according to claim 15, wherein said

) printer further comprises an upper (120) and lower (110) case

% ¢ L K 8 %




gated hole 741 for supporting the shaft 721 of the dis- chdf
transfer

transfer

41 is curved along t BERE&WENT SHEET

roller 720. The elongated hol

t hg di schar ge- paper
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Ci rcunf er ent i Zhis Sheets eplated | at en FOTHISATE R
roller h respectfto thg,bt Pt i n
lon. Wth s , when t he 3 ater 888Dt urnsf i nf tjhe paper feed

direction (the

Irection of an arrow cl in

and wherein said urging means is a tongue-like piece (124)
integral with the upper case (120).

17. A printer, especially according to any one of

the preceding claims, comprising:

a paper supply path (Al) for transporting
papers to a print stage;

é reverse paper-transport path (A3), provided
separately from said paper supply path, for transporting a
paper in a reverse direction; and

a discharge port (111) for guiding the paper
reversely transported through said reverse paper-transport
path (A3) into a .space between a printer placement surface
(S) upon which said printer is supported and a bottom surface
(100a) of the printer.

18. The printer according to claim 17, wherein said
printer is adapted to be placed upright in a state that the
bottom surface (100a) is disposed vertically with respect to

the printer placement surface.

19. The printer according to claim 17 or 18,
further comprising a nmnuaL=iﬁsertion.guide (145) forming a
part of a paper discharge port (111), said guide being
pivotably provided at the discharge port of said reverse

paper-transport path (A3).

20. A printer, especially according to aﬁy-one of
the preceding claims, comprising:
a first bottom surface (100a); and
a second bottom surface (100b), disposed
substantlally orthogonal to said first bottom surface (100a),
each of said first and second bottom surfaces (100a, 100b)
being adapted to face ‘a prlnter placement surface upon which

said prlnter is supported.

[T .



FIG 19), the di-scharge- paper transfer r_I | er 720 noves in t ZBE@Q@E%ET SHEET‘

directionin a ph@ﬁsmﬁr qum mofiQIr~and the gears .
€ngage each ot her. he rot._;_?,fingg X he pldtgn 501 is
transferred to the ~roller Mheif,t BeeypTiat dn 1504 5 ROV 1996
reversely turned | |rect|on of ENIE&rOM/c e di sgharjgg- paper

transfer roller 720 also noves in the di rection of the arh owic2tsee—the

phantom line), and the _
21. The prlnter according to claim 20, wherein said

second bottom surface (100b) is the rear side of the printer
when said first bottom surface (100a) faces the printer

placement surface.

22. The printer according to claim 20 or 21,
further comprising a paper discharge port (121) for
discharging printed papers toward a top -surface of the
printer; said discharge port (121) being located where the
rear side (100b) intersects the top surface (100c).

23. A printer, especially according to any one of
the preceding claims, comprising:
a single discharge port (121) for discharging a
printed paper; ,
mounting holes (100d) disposed at sides of the
discharge port (121); and
a discharge tray (800), a vertical tilting
direction of said tray being selected by changing an
inserting direction of said tray into said mounting holes

(100d).

24. The printer of claim 23, wherein said dischergé
tray (800) performs as a guide plate for guiding the printed
paper onto an upper surface (100c) of the printer when said
discharge tray (800) is inserted in an other direction than

the vertical direction.

25. The printer of claim 23 or 24, wherein said
upper surface (100c) of the printer is inclined for sliding
the printed paper guided by said discharge tray (800), and

'said upper surface of the printer further 'comprising a
concave portion (100e, 100f, 100g) for guiding the printed
paper to a center of widthwise direction of the printer.
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gear 722 disengages fromthe gear 732. Therefore, the - ot=ati ng

force of _th dced S not transfg P l1996
730. In iﬁ Piii‘ ‘éﬁ é’ di s- charge- pape 4 S 3L q éfst}iGYurned
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26. The printer of claim 25, further comprising a
stopper (242) for stopping the printed paper sliding on the
upper surface of the printer, said stopper (242) being

disposed on a paper cassette (200).

27. A printer, especially according to any one of
the preceding claims, comprising:

a platen (501);

. a printing section (A) disposed to face said
platen, said printing section having a head (601) for
printing a print paper supplied between said printing section
and said platen (501);

a paper feeding path (Al) for supplying the
printing paper to said printing section;

a paper discharge path (A2) for discharging the
paper printed by said printing section (A);

a first cover (140) assembled openably or
detachably with respect to a printer body without
constituting a part of said printing section, said first
cover (140) forming one surface of said paper feeding path
(A2); and

: a second _coVer (150) assembled openably or
detachably with respect to a ' printer body . without
constituting a part of said printing section, said second

cover (150) forming one surface of said paper discharge path

(A2).

28. The printer of claim 27, wherein said first
cover (140) 1is assembled detachably with respect to the
printer body, and further comprising an attachable tractor
unit (900) instead of said first cover (140).

29. A printer, especially according to any one of
the preceding claims,fcomprising:
a platen (501);
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}everse direction. As shown in FIG 19. the discharged paper P1 is placed

at the bottoqlngg_Ln_a—gFeﬁve—T23 A§“§homn alsoin FIG 2
123, formed in the up Iitated near the dis hﬂ@ZAWSHEET

roller 730; ho |tuat r rie the dis-
char ged paper is d j anwe
gears 722 and 73

The} rleap@ NOYYI90RE

a printing section (A) disposed to faca said
platen (501), said printing section having a head (601) for
printing a print paper supplied between said printing section
(&) and said platen (501);

a.paper feedlng path (Al) for supplying a cut
sheet to said printing section (A); :

a cover (140) detachably assembled with respect
to a printer body, said cover forming one surface of said
paper feeding path (Al);

a tractor unit (900) attachable to the printer
body instead of said cover (140); and ﬁ4i:a.vu’}’*‘ }

a'gulde portlon (141) dlsposed on said tractor

.—-—" 2 et

sald paper feedlng path (Al) instead of saad cover (140) when
said tractor unit (900) is attached on the printer body.

30. A printer, especially according to any one of
the preceding claims, comprising:
a platen (501);
a carriage (600) assembled to face said platen
(501), said carriage -reciprocally moving in a direction
parallel with said platen (501), said carriage mounting
-thereon a head (601) for printing a paper supplied. between
said platen (501) and said carriage (600);
a gap varying mechanism for varying a gap
between said platen (501) and said head (601);
| a gap selecting means (634) for selecting said
gap between said platen (501) and said head (601) by
actuating said gap varying mechanism; and
a single detector (687) for detecting said gap
selected by said gap selecting means (634), said detector
(687) independently detecting a condition of said carriage
(600) inserting in an edge of an area of reciprocal movement

of said carriage.
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t-he'p'ower transm ssion between the di scharge-paper transfer rpl
t he di scharge-paper roller 730 is that thg PiRGs 'tﬂhﬁgééﬁyﬂiﬂ EET

paper P2 nust be secured when the paper i§ 3t \ﬁﬂ&ﬂg@N o] spcure the
pitch accuracy, the peripheral speed of the darT ' rpl eogﬂ@wqq?;
be increased by several %to tens of seve4al the) platen 50

To this end, in the instant enbodi nent, the gear 722

31. A printer, especially according to any one of
the preceding claims, comprising:

a platen (501);

a printer body assembling thereon a paper hold
roller (415) for depressing said platen (501) to feed a cut
sheet; '

an optional tractor unit (900) for transferring
a continuous sheet, said tractor unit (900) being mounted on
said printer body; and

a - release mechanism (995, 996, 998, 9101)
dispoéed on said tractor unit (900) for releasing said paper
hold roller (415) from said platen (501).

A
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Is integrally formed around the shaft of the di schar ge-
bushing . 734
i ng §HEEr¥;:',‘

roller 720 and the gear 732 is fornmed aro
di schar ge-paper roller 730 is fixed. Assu
the platen 501 is [err]a, the outer di anmgfer~a

di s- charge-paper transfer roller 720 |s°’err]b
of the gear 722 of the discharge-paper transfer

PRINTER

ABSTRACT

paper_transfer
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-
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A printer which is compact, can accurately supply paper and

has low noise characteristics.  The printer includes a paper feed

roller (354) which is pivotable between a paper feed position and

a non feeding position, a drive force transmitting mechanism

(355, 356, 358) for transmitting a drive force to the paper feed

roller (354), a carriage (600) reciprocatively movable along the

width of the paper fed by the paper feed roller (354), and an

intermediate transmission mechanism (337) attached to the side

of the carriage (600). Only when the carriage (6

00)is in a

stand-by position, the intermediate transmission mechanism (337)

couples with the frive force transmitting mechanism to transmit

to the paper feed roller (354) a paper feed directional rotating

force so as to rotate the paper feed roller (354) to the paper

feed position.

FIGURE 11
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till (c/b) X (e/d)> 1. Increase of the gt dianefer_[err]e of the

di schar ge-paper roller 730 narrows the § ]
di schar ge-paper transfer roller 720. Asta_reskip , ¥ ]
di stance between the rol- lers 730 and 720 nu Bz ncreds
about in- crease of the printer size. T& avoid this, (crt
I ncreased as | arge as possible. A maxi numvalue of (c/d) c
the | argest dianeter of the gear
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723 close to the platen 501.

- 23§-TH

hol der 740 toward the platen 501 mayjbe a’S8

and 22. If material having a high fri
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I's used for the surface region of the discharge-
which is brought into contact with the pf3
force of the di scharge-paper transfer ro

urgi ng neans may be used. In other wordged

means. The structure for jamrenoval will4be dé

in the |ower case 110 of the printer, a

paper transfer roller 720 ———
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first cover 140 is renovably attached facing the up- strean1r-g'--
supply path) Al of the print stage A In the upper case 1 !
150 is renov- ably attached facing the dommstrean1reg|on (
path) A2 of the print stage A The first 3 B~

and 24, includes a paper guide portion 14
pat h Al. side portions 142 and 143, a rear

This Sheet Has Beex: Replaced
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portion 144, and a backout guide 145. An outer plate 147 is ﬁhéﬁi ' :
rear portion 144, with a sound absorber 146 interposed thergb o ;HEET
T42a and a nmounting gui de 1426 are protruded fromthe side poy- tion 142.
Sinmilarly, a pin 143a and a nounting gui de 143b are protrude fodﬁNOV@EBEde
portion 143. To attach the first cover as shown in FI{dS.] 25A-25C, the
nmounti ng gui de 142b of the side portion '

This Sheet Has Been Replaced




into a guide groove 1023b fornmed in the side frané 1023
Simlarly, the nmounting guide 143b of the side portion 1
d guide groove 1024b formed in the side frane 1024 of th

Further, the pin 142a of the side portion 142 is fitted i\ntfjo @
he side portion \14

the side frame 1023 and the pin 143a,Q
a hook 1024a of the side frame 1024. '”ﬂSSHEETHAs
_ REHJKXH)BEEN

M 213 210
| 714 215
e ¢ P o
123 b Bl )
= =z , S~
230. 220 r 41 240
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The side frame 1023 is fastened to the base frane 130 in such a man
an engagi ng protrusion (1023c in FIG 10) provided at the b
fitted into a hole 130a of the base frane 130. Simlarly, the
1024 is fastened to the base franme 130 in such a manner that
protrusi on provided at the bottomthereof8is fitted into a hbl

base frane 130.
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The first cover 140, when it is attached to the printer body,
paper supply path Al, as shown in FIG 1. The backout guide
described in detail, guides the paper reversely passing throug
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ably attached to the | arge cover 151. The | arge cover 151 consists - T y
ceiling plate 153 and side plates 154 integral with the ceili{iGog ACEMENT SHEE \
paper guide portion 155 is formed on the rear side of the ceili ate -
153. The paper gui de portion 155 cooperates with a paper guid 56 q&ﬁﬂdpgb

on the rear side of the small cover 1521lo formthe paper dis h-rg@Eb .
A2. Engagi ng pieces 157, as shown in FIG 29B, are pro-

—__/ . N ’ .
- - 480
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- truded fron1tmo | ocations near both sides of the rear end of the Iarge
cover 151. An engaging piece 158 is also protruded fromthe_ ipnefs
the side plate 154 as shown in FIG 1. The second cover 15§ .E@Lﬁﬁﬁ&m“
FIG 29A, is attached to the case of the printer body in sych-e

b §R0Vh1996

that the engagi ng pi eces 157 (one piece dl2one being ill ustriatied
rear end of the large cover are fitted

501

-
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I nto engagi ng holes 120a formed in the upper case 120, and the engagi ng
pi eces 158 on the inner sides of the side plates are fitted i '
hol es 120b of the upper case 120, as shown also in FIG 1 Refef ditPé
hios
FhQSﬁ@Vﬂnﬁ

- SHEET

159 indicates a knob for renoving the cover, in FIG 29A The
constructed structure for jamrenoval prol3vides easy access t
positions. Wen a jam
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occurs at a position in the dowstreamregi on A2 of the print REPINDEMENTt SREET
print head 601, and the di scharge-paper roller 730 are expode
outside of the printer. Accordingly, a user or service nman dar
region Al of the print stage A the user,#for~~exanpl e, renoves the
_ THIS SHEgT ya
S BEEN

second cover 150 is renoved. Then, as shown in FIG 28, the pu ;
t
2By w96
access the jamed position. Wien a jamoddurs at a positionlin
REPLACED
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first cover 140 and can directly see the inner part in- cluding the vlaten

501, the paper hold roller 415, and the tension roller 450. The

user can readily renmove the janmed paper. It is further

i nstant enbodi nent, the first cover 140 forns the upstream pape
portion 141, and the second cover 150 folPs the downstream pape

portions 155 and 156. Wth such a structure,

THIS sHRgT
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I f those covers 140 and 150 are renoved, the paper -25- guide is also
removed. Accordingly, the structure fur- ther facilitates thg QEPEA?(EMENTt §ﬁEET
jamtrouble position. It is noted again that the covers 140 gnd—356-ase
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tached to and detached fromthe printer body not ac- conpanied
in the print stage, the paper feed nechanism or the paper di{
mechani sm There- fore, these mechanisms will not be effected
di scharge tray 800 and its related portions wll now be descr
in FIG 1, the upper sur- face 100c of tR& printer body 100 ig
domnmardly to the right. A concavity 100g ' |

et Has Been Replaced
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three slanted walls 100e, 100e and 100f, is fornmed on the. uppern ﬁgpﬁﬁgmﬁm SHEET
1004 as illustrated in FIG 30A The discharge tray 800, as shqwWjift=tl

31, is at- tached to the printer body 100 by inserting protruddd [portions :
831 into mounting hol es 100d of the case of the printer body (deq FO& NOV 1996
30B). The discharge tray is bent in the #8ddl e thereof when vigwgd fromthe

side. The protruded portions 831 are protruded fromthe bottom

FIG. 22 b FIG. 22 a
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side of the tray. A paper guide portion 832 is fornmed on the rear side of .
the discharge tray (see FIG 33). The discharge tray 800, as ﬁMPiUENENGSHEET
31, is tilted rearwardly of the printer with respect to the vgrtilcal

direction V, when it is attached to the printer body 100. It rmy be _ = -
attached to the printer body in a invertd® state, as shown in FIGO@NOVH“)%,
this case, it is tilted for- ward of the printer body with redpdct to the

(hi 5°ca "_I'HIS SHEET HAS Bggpn
== __REPLACED
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direction V. The fuctions of the di scharge tray thus constructe
follows. As shown in FIGS. 30A, 30B and 31, when the discharge tﬁg@ﬁ§gﬁﬁNI SHEET

attached to the printer body 100 in a state that it is tilted dedrwardly of
the printer with respect to the vertical direction V, the paper afi5eNOV 1996
being printed is guided by the dlscharge2@ray 800 In the di rectlign of arrow

ain a state that the

142b

FIG. 24 'c
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L2a
A
%42

i

il

This Sheet Has Been Replaced

FIG. 24 b
13b
0\‘143a




di scharged, the printed paper denoted as P is placed on the ¢i REPFINCEMENT aSHEET |
800. Accordingly, a user can see the printed side of the pap¢r (P——Wrremrtte—-

=
di scharge tray 800 is tilted forwardly of theprinter body 1 Wédg"{@ip
to the vertical direction V. the printed2pa ST he’ di a

tray 800 in the direction of an/[}f W?EI .

. P
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printed surface Pf thereof faces slightly downward. Then, i ﬁEPLtABEMEﬂTWEET '_
as indicated by an arrow b in FIG 32. The turning-over act}op—e+—the

printed paper is reliably performed by neans of the paper glifle rtion

832. The tured-over paper P slides down Al : a:efﬁg(ﬂg\bﬂ%e :
printer body in the direction

This Sheet Has Been Replaced
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. 26 - of an arrow c, and stops when the | eading edge Pb of the_paper abuts ,
agai nst a paper stopper 242 of the cas- sette 200. Accordingly| REPLADEMENT SHEET
age—Pt

case, the paper is stored in such a state that the printed sur
t hereof faces down- ward. Therefore, less dine is attained for a*r%ngiNrbq/ 199

t he
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page nunbers of the printed papers thus stored in the correct order.

Further, since the printed surface Pf of the paper faces slightly downward
until it is turned over, a user can see the printed visual information on
t he vaper. Since the concavity 100g which is forned on the upp€ EP?::AP FAERT SHEET ‘

100c. is defined by the three slanted wald4 100e, 100e, and 1pO
papers P are orderly arranged

OS5 NOV 199 |

WS Suggp
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in the central part when sliding down along the upper surface 100c. In this

way, the storing node of the printed papers can be sel ected —
tthe printer is used in an upright state, the dis- charge tr{yRBURACEMENT SHEET
attached to the printer body as shown in FIGS. 32 and 33. Thefreverse
paper-transport path will now be de- scrzbed. 05 NOV 199
P P
L. FG 37
Pfl s '
—_
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[T




The printer of the present enbodi nent makes com nuni cation and cooperates
with a user to set the envi- ronnent of the printer that require the
r'everse paper feed. In FIG 1, the reverse paper-transport path j
to transport the printed paper Pl in the reverse direction, f K2
when the environnment of the printer.is s26. The reverse paper-¥ra#
path A3 is branched, at a

I
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branch point A5, fromthe paper supply path Al. A di schar ge
reverse paper-transport path A3 is directed so as to guide t
t he space S between the printer placenent surface F and the

extrenme end 145b of a manual inserter guiZfe atat ably su
shaft 145a partially forms the di scharge Jll'{ls §HEETMASmE§he
REPLACED

port 111 of the

he._pa.p.e.t_t-ouar-d———
DREIPIIP@EMENHSHEET
surface 100a as indicated by arrowa in FIG 1 In this enbodi

| et tre

PROTOBNGY o6
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extrenme end 145b, the paper is guided into the space S between the printer
pl. acenment surface F and the prl'nter bottom surface 100a. The nanner_in

whi ch the environnment of the printer is set with naking co PE&‘GEWNT SHEET
between the printer and.user will now be described. lniti PP

el
is supplied fromthe cassette 200, and wBrussBEETHASBERN af eh 501 V\\T‘l&ﬂ
rotates in the direction of the arrow REPLACED 05 NO

U fface
_ & ,

FIG. 35
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cl. Transportation of the paper Pl is continued until the t
t he paper has passed the branch point AS for the paper supq
the pl gt

t'he reverse paper- -27- transport path_A3. Then,

t he
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reverse direction i.e., the direction of the arrow c2) to ng
reverse direction unti| the | eading edge af _the paper Pl re
stage A. At this tine, since the trailing FTHSeSHEETIHNS BRI
el asticity, along the path wall 141, it ratur aREPLAGEDer s t he
paper-transport path A3 after passing the branch pornt AS ™ &
way of the discharge port 111, the space3® between the printler

This Sheet Has Been Replaced




surface F and the printer bottom surface 10Qap e paper reverse

transport stops, a first nessage to the usef is {’IFEWH 5 paper by the
print head 601. Then, the platen 501 noves PRACEH ﬁ’é t-r-eCt (Iu £
the arrow cl), to tranport the printed paper until t t qd &ME&N SHE

comes out of the discharge port 121 and B&aches a position A6 ere the
first message printed on the paper is presented to a user. THe lusgms NOV 1996

JL

FIG. -39. a
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operates rel ated keys on an operation panel 120P (see FIG 2) accard ng—t

the instructive contents in the first nessage.

Thereafter, |t hgp@@&MENT T SSHEET
rreturned to the print stage A where a second nessage is pri|ntee—ttereom

Then, the paper is noved to the position A6 where the secord

printed on the paper is presented to the32iser. Repeating the seéiﬂ@! 1??6
above operations com pletes the setting of the printer enwv rionnent
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When the printer is placed upright, the discharge port 111 of
paper-tansport path A3 is |located at the rear side, as sh \MREPDA(EEMENTZSHEET
When the paper Pl i's supplied fromthe discharge port 111 jaS+Rét+cated Dy
an arrow b, the reverse paper-transport path A3 can be usefd gs aé i%
paper supply path. In this case, the nand&@ inserter guide 1k5Q i@’é@ e&

(clockwi se), as shown in FIG 27. The papet ) t fansporteg—-—->

FIG. 41

FIG. 42 P2

5
P2
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t hrough the reverse paper-transport path A3 ﬁe W.

the print stage A where it “is_printed. Afterﬁgbglaﬁ)rl ﬁm“ﬁsSﬁﬁT
nmoved t hrough the paper discharge path A2 and dis d frcm e di scharge
port 121 into the discharge tray 800. \Wen the pr |s | &t e[rrghngnNams
(as shown in FIG 1), the manual inserter guide 145C8 Yl s adaijnst the
printer placenment surface F, and is rotated-counter-

PRINTER HAVING PAPER FEED ROLLER

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a printer. More par-
ticularly, the invention relates to a printer which is
compact. can accurately supply paper and has reduced
noise characteristics. Addmonally, the printer enables
easy recovery from the paper jams and can be selec-
tively operated in various modes accordxng to the user's
preference.
2. Background Art
The following is a discussion concerning a conven-
tional paper supply mechanism and considerations in
designing such a mechanism. In dwgmng desk-top
printers, one of the major objects is to minimize the
. space occupied by the printer. In particular, in the case
of small printers of this type, it is-desired to reduce the
size of the printer to be approximately the same size as
the paper. For this reason, design freedom of the paper
transport path is limited to provide such a layout that a
recording paper is taken out of the placing position at an
acute angle. Accordingly, when the paper has been
conveyed toward the platen, conveyance of the paperis
‘impeded by the paper supply rollers, so that the paper
supply rollers must be displaced to a dislocated position
(L.e., to 2 “no paper feed” position). To transport the
paper to the print stage without any skew in the paper,
as described in Japanese Patent Publication No. Sho.
58-6637 or 62-39261, it is necessary to use the device for
causing the paper to bend at a position of this side of the
platen to thereby correctly positioning the paper with
respect to the p]atzn with a self-restoring force of the
paper, by rotating the platen reversely while the paper
abuts against the platenorby once nipping a leading K N
edge of the paper in the platen and thereafter rotating R
the platen reversely to return back the leading edge of
the paper out of the platen.
Considerably complicated mechanisms are requn'ed
for dislocating the paper supply rollers and for rotating
the platen in the forward and reverse directions. Japa-
nese Patent Laid-Open Publication No. Hei. 3-244569
discloses a technique where an intermittent motion gear .
is cyclically driven 30 as to supply the paper. Japanese
Patent Publication No. Hei. 1-184174 discloses a tech-
mquc where a one-way clutch is driven when the car-
riage is moved to the paper feed position so as to supply
the paper. However, each of these techniques does not
provide a power transmission means on the carriage.




cl ockwi se by the surface. It patially forns the dis- charge

reverse paper-transport path. Accordingly,

even when the pri

the lat- eral placenment, the manual inserter guide 145 is no
The netal partitioning plate 1060 al so functions to prevent

parts fromentering the mecha- nismM
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nt REPLAGEMENT SHRET

pstructrve.
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In the case that these dlscharged techmques arefap-__

plied to the small size printers, it is impossible to reduce
the size of the printer, and the cost to manufacture the

printer is increased. Attempts to minimize the size of the

printer without using such a power transmission mecha-
nism have resulted in poor paper supply characteristics
(i.e., unsmooth paper supply).

Japanese Laid-Open Patent Publication No. Hei
2-295837 discloses a paper supply mechanism using a
planetary gear mechanism. The paper supply mecha-
nism is not provided with a stopper for suppressing an
excessive swing motion of the paper supply rollers. As

a result, the paper supply rollers excessively press.

against the paper, thereby forming wrinkles in the pa-

per.
The following is a discussion of a conventional paper
transport mechanism. FIG. 38 is a schematic view
showing an example of a printer. In the figure, a paper
supply roller 1 functions to individually supply record-
ing papers P from a cassette 2 containing the paper. The
supplied paper P is guided by a paper guide 4, and con-
veyed around a platen 5. The paper P is also transported
while being nipped between two hold rollers 6 and the
platen S. After being conveyed past print head 7 for
printing thereon, the paper P is discharged through an
exit 8. The hold rollers 6 are mounted on a holder 6a
. which is attached through a compressed spring 65 to a
base frame 9. With the paper transport mechanism thus
constructed, the hkold rolless 6 and the platen 5 cooper-
ate to nip the paper P therebetween and to convey the
paper forward.
- One of the possible approaches for reducmg the size
of the printer thus constructed is to locate the cassette 2
within the main body of the printer. One example of
such an approach is illustrated in FIG. 38 wherein the
paper supply roller 1’ and the cassette 2’ are disposed as
indicated by phantom lines.
During the paper feeding operation, rotation of the
paper supply roller 1 is temporarily stopped after the

paper P moves forward a preset distance. In this case,

the paper supply roiler 1 tends to prevent conveyance
of the paper by the interaction of the platen 5 and the
hold roller 6. Specifically, when the paper supply roller
1 is located at the position indicated by phantom line 1’
resting on the paper P, tension generated in the paper
P’ acts to urge the paper in the direction of arrow a
tending to reduce the pressure applied by the hoid roller
6 against the platen 5. As a result, a pressure force (i.e.,
a paper moving force) fb applied by the roller 6 against




-28- Wth the reverse paper-transport path structure, the paper reversely

transported after having been printed passes through the reyverse
paper-transport path A3 and enters the space S between the prRERINCEMENT SHEET

pl acenent sur -
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- the platen § is reduced thereby preventing accurat

conveyance of the paper.

A further problem associated with the conventional
printer is the jamming of the paper. Referring to FIG.
38, a case C of the printer consists of a main body case
C1 and a cover case C2. The cover case C2 is rotatable
between open and closed positions with respect to the
main body case CL If a paper jam occurs at a position

- A2 downstream of printing stage A, a user can open the
cover case C2 and remove the jammed paper.

Position Al upstream of the print stage is covered
with the main body case C1. Further, the paper guide 4
is fastened to the main body case C1 by means of a
screw 4a. Accordingly, it is difficult to remove the
jammed paper at the posmon Al If a user attempts to
pull the end of the paper in an effort to remove the
jammed paper, the paper will frequently tear resulting

“in the user being unable to remove the remaining piece
of paper disposed at position A3 near the hold rollers.
To remove it, 2 service man must be called.

Designs which allow the user to remove the jammed
paper d:sposed at pos1t10ns upstream and downstream
of the printing position are disclosed in Japanese Utility
Model Laid-Open Publication No. Sho. 63-7548 and
Japanese Patent Laid-Open Publication Nos. Hei
2-297469 and 2-69273. In the construction of these print-
ers, the print mechanism or the paper transport mecha-
nism is removed or opened to enable the jammed paper
to be removed. However, repeated removal or opening
of these mechanisms will adversely effect the mecha-
nisms.

An example of the cassette is shown in FIGS. 3%(a)
and 39(b). A cassette body 11 contains a number of
papers P. A pair of peel-off claws 13 individually re-
move papers from the stack of papers and supply them
in a forward direction. A. hopper 14 urges the paper P
upwardly such that the corner edges 12z thereof abut |
against the peel-off claws 13. The hopper 14 is assem- :

~ bled into the body 11 by inserting the forward portion
of the hopper, having a curved end 14q, into an opening
11a in the body 11 until the curved end 14a engages a
protruding piece 1156 of the body 11. As a result, the
hopper 14 can pivot within a limited range about the
engaging point of the curved end 14a with respect to
the protruded piece 114. A spring 15, provided between
the rear portion of the hopper 14 and the body 11, acts
to urge the hopper, and attendantly the stack of paper P,
upwardly.



face F and the printer bottomsurface 100a In this case, the space S
between the printer placenent surface and the printer bottomsurface serve
as anot her paper re- verse-transport path. Accordingly, t qquLAggmmsﬁgE‘pf
el ongating the reverse paper-transport path A3 of the pri f—pet—se—tn
ot her words, the quantity of reverse- feeding of paper c be I nhcr

o ized " 16 JA?\??%%

Furt her, reduct ion of the printer size i s r4ea| I zed.
“The cassette, containing the paper stack P, is lopded

into the printer body. Thereafter, the printer is turfied
on resulting in the paper supply roller 16 rotating in the
direction of an arrow A. Correspondmgly, the upper-
most sheet of paper is conveyed in the direction of
arrow B causing the corner edges 12z and 12z of the
paper to abut against the peel-off pawls 13 and 13 so that
the sheet is curved upwardly. At the instant that the
progressive curving of the paper reaches a critical

~point, the corner edges 12z and 12 are released from
the peel-oﬁ' pawis 13 and 13, so that the uppermost
paper is separated from the underlying paper, and is
moved forwardly. In the cassette thus constructed, the
peel-off pawls 13, provided separately from the cassette
body 11, are secured to the body 11 in such a manner
that after the hopper 14 is mounted in the manner dis-
cussed above, a pin 135 protruded from the underside of
a mounting piece 13a is inserted through an elongated
hole 11c of the body 11 and is properly positioned.
Thereafter, the mounting piece is fastened to the body
11 by means of a fastening piece 13c.

Due to such a construction where the peel-off pawls
13 are independent of the cassette body 11, it is difficuit
to improve the positioning accuracy of the cassette with
respect to the paper supply roller 16 to achieve the best
paper separation performance.

. Further, in the case where the peel-off pawls 13 and
the cassette body 11 are formed as a unitary construc-

_ tion, it is impossible to secure the hopper 14 to the cas-
sette. That is, in the process of engaging the protruded
piece 11) of the cassette body 11 with the curved end
14aq of the hopper 14 through the opening 114, the lower
side of the comers 145 of the hopper 14 would abut
a.gamst the upper sides 134 of the peel-off pawis 13 and

Thc following is a discussion of the paper discharge
mechanism and tractor in reference to a second example
of a printer, as illustrated in FIG. 40. .

As shown, a discharge roller 28, disposed down-
stream of platen 20, is forcibly fitted around a roller
shaft 22, which is supported by 2 frame member 21. The
discharge roller 28 receives a drive force transmitted
through a gear (not shown) fixed to the end of the roller
shaft 22,

After printing, a cut paper P1is lifted due to a friction
force by the discharge roller 28 past the discharge cover
24. A discharge spring 23 formed with a thin resin is
provided in order to force the cut paper P1 into the



When the printer is used in the upright placenent, the rg
paper-transport path A3 can be used-as a second paper suf
the printer may be further efficiently used.
inserter guide 145 further enhances the functi
paper-transport path A3 as the second paper supply path.

I nserter guide 145 can be omtted if the 5~

Accordi ngly,
t he manual

-~

VLAWK

manual

Provi sion
_?_qwsf’l ¢ DAN 98"
e

f
e

printed paper container. o

A tractor 27 is disposed upstream of the printing stage
for conveying continucus paper P2. Tension must be
constantly applied to the continuous paper P2 in order

to secure the proper pitch of the continuous paper P2.
. To this end, the peripheral speed of the discharge roller
28 is set to be higher than that of the platen 20.

FIG. 41 is a sectional view of a tractor release mecha-
nism in a friction condition where the cut paper P1 is
pressed against the platen 20, and is coaveyed for-
wardly in cooperation with paper hold rollers 26z and
265. The hold rollers 26z and 265 are pivotally sup-

ported by a holder 36. A paper hold lever 37 is attached

to a release shaft 38 supported by a'frame 31 of the
printer body. A coiled spring 39 is placed on the frame
31. The coiled spring 39 arges the roller holder 36 up-
wardly through the paper hold lever 37. As a result, the
hold rollers 262 and 265 contact the platen 20, thereby
generating a pressure force against the platen.

FIG. 42 is a sectional view of 2 tractor release mecha-
nism in a state where the cut paper P1 is detached from
the platen 20, and a continuous paper P2 is supplied
from the tractor 27 into the printer body.

When a release lever (not shown), attached to the
release shaft 38, is turned to a release position, the re-
lease shaft 38 and the paper hold lever 37 both pivot in
the direction of arrow A, while resisting the urging
force of the coiled spring 39. The roller holder 36
moves downwardly and the hold rollers 262 and 265

separate from the platen 20. A release state is set up in !

the mechanism. Thus, the paper hold lever 37, the re-
lease shaft 38, and the release lever (not shown), which
make up the tractor release mechanism, are mounted on
the frame 31 of the printer body.

As described above, in the second example of the

~ conventional printer, the frame member 21, the roller
shaft 22, a chain of gears (not shown), and the discharge
spring 23 are required for the paper discharge mecha-
nism. Therefore, there are an excessive number of parts
requiring a correspondingly iong assembly time and
resulting in an increased cost. When the leading edge of
the paper abuts against the discharge spring 23, the
spring acts as a load. As a result, the pitch of the paper
is not uniform. Further, relatively loose contact of the
paper occurs, generating a noisy printing sound.
When only the printer body, absent the tractor 27, is
operated to print visual information on a cut paper P1,




di scharge port 111 directs the paper toward the space between the printer
pl acenment surface and the printer bottomsurface. In this enbodinent, the
case of setting the printer environment with making conmurfi ¢ipj

the printer and user was used in the situation where the pgri

MENTVSREE

to be transported in the reverse direction. However, it ig gvident that tHe

pres- ent

I nvention is applicable for-agy type of printer

r dquil® JAN 1998

the paper hold lever 37, the release shaft 38 and the
release lever, which form the tractor release mecha-
nism, are not used. Further, the number of parts of the
printer body is increased resulting in an increase in the
cost of manufacturing and the size of the printer.

Japanese Patent Laid-Open Publication No. Hei.
3-200660 discloses a printer using a planetary gear for
the drive force transmission mechanism of the discharge
roller. In this printer, since the planetary gear, which
does not directly contact the platen, is used for the
intermediate transmission mechanism, the mechanism is
complicated. '

Recently, to reduce the space occupied by the
printer, the printer is placed in various different posi-
tions. For example, the printer of FIG. 40 is generally
positioned in an upright manner with the rear side 41 of
the printer acting as the bottom surface.

Reduction of noise generated by the printing head 42,
particularly the wire dot head, has also been desired in
this technical field. Most of the sound generated by the

printing head 42 during operation is discharged through

a discharge port 49 and a discharge path 48. To reduce
the noise, it'is desirable to form the discharge port in the
rear side 41 of the printer. However, positioning the

printer in this manner creates problems in that access to

the printed paper is poor. Thus, use of the printer in the
upright position is not practical.

- The following is a discussion of the tray for receiving

discharged papers. In the printer shown in FIG. 40, a

‘paper P1 is stored on the tray 51 with the printed side

facing upwardly. In such printers, a user can read the
printed material when the paper is being discharged.
However, the user must rearrange the papers in a re-
verse order when the user removes the set of printed
papers from the tray. In some known printers, the
printed paper is stored with the printed side facing
downwardly. In the printer which stores the paperin a
downwardly facing manner, there is no need of re-
versely ordering the set of papers.

To overcome these problems, printers which allow
the printed papers to be selectively stored facing up-
wardly or downwardly have been proposed in Japanese
Patent Laid-Open Publication No. Hei 3-200660, Japa-
pese Patent Laid-Open Publications Nos. Sho.
64-81758, Sho. 63-101256 and Japanese Utility Model
Laid-Open Publication No. Hei. 2-103053.

Each of these printers employs a turning mechanism
to turn the discharge trav for selecting the upward-fac-




ing a reverse-transport of the printed paper. The platen gap (PG _and the

carriage position detec- tion device will now be described| Repefokt t
FIG 2, the carriage guide shaft 633 is rotatably supported, lE“ Q.EMEQT SHEET

eccentric manner, by the side frames 1023 and 1024. Accordi ngi;/' “bj/ turnin
the carriage guide shaft 633, a gap (platen gap) between tlhe pr 3 bt JAN 19980
nmounted on the carriage 600 and the ptaten can be varied.

ing or downward-facing state of printed papers. How-
ever, the turning mechanism requires complicated
structure and leads to increase in the size of the printer.

The following is a discussion concerning the paper
feed path of conventional printers. There is a2 known
printer which makes the environmental setting by com-
munication with the user in the following manner. In
this type of printer, the printer prints a message to the
user on a paper, and transports the paper with the
printed message up to a position where the user can
read it. Then, the printer retracts the printed paper, and
prints another message on the paper, and transports
again the printed paper to that position. In this way, the
use environment of the printer is set.

In this type of the printer, the printed paper must be
transported until it is discharged from the discharge
port to a position where the user can read the printed
message, and then the printed paper must be retracted.
‘Therefore, the return path of the printed paper is rela-
tively long resulting in an increase size of the printer.

A principle object of the invention is to provide an
printer which is compact, can accurately supply paper
‘and has reduced noise characteristics. Additionally, an
object of the invention is to provide a printer which
enables easy revery from paper jams and can be selec-
tively operated in various modes according to the user’s

_preference. o
SUMMARY OF THE INVENTION

A. printer of the invention comprises a paper feed
roller which is rotatable between a paper feed position
and' 2 non-feeding position, drive force transmitting
means for trapsmitting a drive force to the paper feed
roller, a carriage reciprocatively moving along the
width of the paper fed by the paper feed roller, and
intermediate transmission means attached to the side of
the carriage. Only when the carriage is in a stand-by
position, the intermediate transmission means couples
with the drive force transmitting means to transsiit to
the paper feed roller a paper-feed directional rotating
force and pivots the paper feed roller to the paper feed
position. The intermediate transmission means is prefer-
ably an idler rotatably mounted on the side of the car-
risge. The paper feed rolier is preferably driven
through a planetary gear mechanism including a sun
gesar provided around a drive shaft, a paper-feed roller
holder rotatably mounted around the drive shaft, and a



As shown in FIGS. 2 and 34, a platen gap |ever 634 is secured to one end of

t he carriage guide shaft 633. A platen gap for normal pape
| oBEPrACEMENT et

for thick paper is selected by manually turning the platen
Specifically, when the platen gap |lever 634 is turned to a
in FIG 34(a). the normal paper platen,gap is selected. Wsg

to a position shown in FIG 34(b), t he8t i ck paper platen d

planetary gear coaxially provided with the paper feed

sition shown
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roller supported with the paper-feed roller holder. A
stopper is provided for preventing the paper-feed roller
from excessively pivoting to the paper feed position.
The stopper is formed integrally with the paper-feed
roller holder and designed to contact with the frame of
the printer. _

The printer of the invention further comprises a
paper feed roller for feeding a paper, a paper holder

roller for transporting a paper fed with the paper feed

roller in a state that the paper is nipped between it and
a platen, and a lever for supporting the paper holder
roller at one end thereof so as to constantly urge the
paper hold roller toward the platen, and supporting at

the other end thereof a tension roller, which is located

between the paper holder roller and the paper feed
roller and receives a tension of the paper.

A cassette body for containing a plurality of papers
fed by a paper feed roller includes separation pawls,
formed integral with the cassette body, for individually
separating papers from a bundle of papers for paper
feeding. It is preferable that the separating pawls are
each tilted downwardly in the direction of the paper
feed so that the paper is easily warped or curved when
it is separated from the bundle of papers. A hopper is
provided for urging the paper upwardly so that the
corners of the paper abut against the separation pawis.
The corners of the hopper facing the separation pawis
are preferably bent in the same direction as that of the
separation pawls so that the paper is easily warped
when it is separated from the bundle of papers. Further,
the hopper is preferably constructed such that it is mov-
able forwardly and backwardly in the direction toward
the separation pawls. Further, the cassette body prefer-
ably includes a stopper for stopping the regressive mo-
tions of the hopper after the hopper is moved for-
wardly. A flap for restricting warpage or curvature of
the paper when the paper is separated from the bundle
of papers in the cassette is preferably formed integral
with the cassette body. The flap is preferably located on
the upstream of the paper feeding direction by the paper
feed roller. L ~

The printer of the inveation further comprises a roll-
shaped platen, a discharge roller for discharging the
paper that is fed with the platen, and 2 transfer roller
located between the platen and the discharge roller.
The transfer roller directly contacts the platen to move
with respect to the platen in a planetary motion, only
when the platen rotates in the paper feed direction. On




Is selected. In the printer of this enbodinent, a hone position (HP) of the

carriage 600 is present in the vicinity of the platen gap [ 7
Accordingly, a single detector 687 - 29 - ﬁﬁSLA?IEMENT SHEET
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the other hand, the transfer roller contacts the dis-

charge roller to transfer a rotating force of the platen to
the discharge roller. It is preferable that the discharge
roller be rotatably supported with a discharge holder,
the transfer roller be rotatably supported with an elon-
gated hole bent along the circumferential surface of the
platen, the discharge holder be supported in a rotatable
manner by the printer case, and the transfer roller be
urged, by urging means, in the direction to bring the
transfer roller into contact with the platen. The urging
means is preferably a tongue-like piece integral with the

upper case or a spring means fastened at one end to the
case.

The printer of the invention further comprises a
paper supply path for supplying papers to a print stage,
a reverse paper-transport path, provided separately
from the paper supply path, for transporting a paper in
the reverse direction, and a discharge port for guiding
the paper reversely transported through the reverse

paper-transport path into a space between a printer
placement surface and the bottom surface of the printer.
It is preferable that the printer be placed upright in a
state that the bottom surface is set upright on the printer
placement surface, and a manual inserter guide forming
a part of a paper discharge port is provided, in a rotat-
able manner, at the dlschargc port of the reverse paper-
transport path.

According to another aspect of the invention, the
printer comprises a first bottom surface that may face
the printer placement surface, and a second bottom
surface, substantially orthogonal to the first bottom
surface, which may face the printer placement surface.
The second bottom surface is preferably the rear side of .
the printer when the first bottom surface faces the
printer placement surface. A paper discharge port for
discharging printed papers toward the top surface of the
printer is preferably provided in a location where the
printer top surface side of the rear side intersects the
printer top surface.

According to yet another aspect of the invention, the
printer comprises a single paper discharge port for dis-
charging printed papers, insertion holes provided at the
side of the discharge port, and a discharged paper tray
which is selectively tiltable with respect to the vertical
direction by changing the direction of the tray when it
is inserted into the insertion holes.

When the tray is attached to the printer body in a2
state that it is tilted toward the printer top surface, the
tray preferably serves as a guide plate for guiding the



 can detect the selected pl aten gap and arrival of the carri age 600 at the

home position.

~detect lever 682, a displace- nent transfer |ever 683, a darfriage detect
| ever 686, and the detector 687. The platen gap detect |ever] 68% JaN @08
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~ printed paper onto the printer top surface for its p.
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ClElCE

T SHEET

ment thereon. In this case, it is preferable that the
printer top surface be tilted so that the paper guided by
the discharge tray slides down thereon, and includes a
concavity for guiding the paper toward the central part
of the width of the printer. The cassette is preferably
provided with a stopper for stopping the paper on the
printer top surface.

According to still another aspect of the invention, the
printer comprises a print stage having a platen, and a
head, disposed in opposition to the platen, for printing
visual information on a paper transported between the
head and the platen, a paper supply path for supplying

. & paper to the print stage, and a discharge path for

outwardly discharging the paper printed at the print
stage. The printer further comprises a first cover form-
ing one side of the paper supply path and being either
rotatable between an open and closed position or de-
tachable from printer body and not accompanied by any
part in the print stage, and a second cover forming one
side of the paper discharge path, the second cover also
being either rotatable between an open and closed posi-
tion or detachable from printer body and not accompa-
nied by any part in the print stage. _

It is preferable that the first cover be attachable to
and detachable from the printer body so that a tractor
unit can be attached to the printer body in place of the
first cover. When the tractor unit is attached to the
printer body, 2 guide portion forming one side of the
paper supply path is preferably constructed with the
tractor unit in place of the cover.

According to still another embodiment of the inven-

| tion, the printer comprises a platen, a carriage carrying

a head, disposed in opposition to the platen, for printing
visual information on a paper supplied to between the
head and the platen, the carriage reciprocatively mov-
ing parallel to the platen, a gap changing mechanism for
changing agap between the platen and the head, and
gap select means for selecting a gap between the platen
and the head by operating the gap changing mechanism.
The printer further includes a single detector for detect-
ing the gap, which has been selected by the gap select
means, and arrival of the carriage at one end of the
reciprocatively moving range.

The printer further comprises a printer body includ-
ing a paper hold roller for feeding a cut paper while
pressing the paper against a platen, a tractor unit, op-
tionally attached to the printer body, for transporting a
continuous paper, a release mechanism, installed in the
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tractor unit, for detaching the paper hold roller fro
the platen, and a detector, provided in the printer body,
for detecting whether the paper hold roller is pressing
against platen or not, operated by the release mecha-
nism.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present
invention will be apparent by reading the detailed de-
scription in connection with the accompanying draw-
ings, in which:

FIG. 1 is a sectional view showing an embodiment of
a printer according to the present invention;

FIG. 2 is a perspective view showing the printer with
the upper case separated from the body; )

FIG. 3 is 2 front view showing the printer;

FIG. 4 is a plan view showing the printer;

FIG. 5 is a left side view of the printer; .

FIG. 6 is a left side view of the printer in the upright
position;

- FIG. 7 is a perspective view showing a paper supply
cassette;

FIG. 8 is an exploded perspective view of the cas-

FIG. 9 is a cross sectional view, partly omitted, of the
cassette;

FIG. 10 is a side view showing the drive unit when

viewed from the right side thereof;
FIG. 11 is a partly in cross section, of 2 paper supply
mechanism and a paper discharge mechanism;

FIG. 12 is an exploded perspective view of an impor- -

tant portion of the paper supply mechanism;
FIG. 13 is a left side view showing a paper transport
mechanism;

FIG. 14(a) is an exploded perspective view of the

paper transport mechanism unit and FIG. 14(5) is an
exploded perspective view of the paper transport mech-
anism unit in the assembled condition; _

FIG. 15 is a side view for explaining the operation of
the paper transport mechanism;

FIG. 16 is an exploded perspective view showing

how the paper transport mechanism units are attached
to the body frame; _ ]

FIG. 17 is a side view, partly in cross section, show-
ing the relationship between the paper transport mecha-
nism and the tractor unit; .

FIG. 18 is a perspective view showing a paper dis-
charge unit; . '

FIG. 19 is a left side view showing a paper discharge




di spl acement of the carriage detect | ever 686. Wen the pl aten gap | ever

634 is turned fromthe normal paper position (FIG 34(a)) to
t hi ck- paper position (FIG 34(b)), the platen gap detect IevnrHEFM«CEMENT SHEET
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constantly

FIG.20is a petspectxve view showing another exam-
ple of the discharge unit;

FIG. 21 is a perspective view showing yet another
example of the discharge unit;

FIGS. 22(a) and 22(b) are side views for explaining
the operatxon of the discharge unit;

FIG. 23 is an exploded perspective view showing a
first cover;

FIGS. 24(a), 24(}b) and 24(c) are front, left side, and
right side views showing the first cover;

FIGS. 25A, 25B and 25C are views for explaining
how the first caver is assembied into the printer body;
. FIG. 26 is a perspective view showing in part a left
side frame and 2 base frame;

FIG. 27 is a perspective view showing how a paper is
manually inserted into the printer when the printer is
placed upright; ‘ .

FIG. 28 is a perspective view showing the printer
when a second cover and a paper discharge tray are
removed;

FIGS. 29A and 29B are views for explaining how the -
second cover is assembled into the printer body; '

FIGS. 30A and 30B are views for explaining how the
discharge tray is attached to the printer body;

FIG. 31 is a side view for explaining the operation of
the discharge tray;

FIG. 32 is a side view forexpla:mngtheoperauon of
the discharge tray;

FIG. 33 is a perspective view showing how the dis-
charge tray is attached to the printer body when the
printer placed upright;

FIGS. 34{(a) and 34()) are perspective views showing
a platen gap/home posxt:on detect mechanism;

FIG. 35 is a plan view showing the platen gap/home

. position detect mechanism;
FIG Sﬁxsanexplodedperwecnvevwwofau'actor

_ FIG. 37 is a left side view showing a tractor release
mechanism;

FIG. 38 is a side view showing an example ofrhe
conventional primer;

FIGS. 39(a) and 39(5) are a plan view and a cross
sectional view showing a conventional paper supply
cassette;

FIG. 40 is a side view showing another example of

_the conventional printer;
FIG. 41 is a side view showing a tractor release



urged by a spring 684 so as to retain the carriage detect |ever 686 at a
contact OFF position A (see FIG 35), while it is in contaet—with_a stopper

685 When the transfer |ever 683 rotates as shown in FIG 34 (REPLACEMEMT. SHEE?'
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mechanism of the printer; and '
FIG. 42 is a side view showing a tractor releast
mechanism of the printer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A printer according to the preferred embodiment of
the present invention will be described with reference
to the accompanying drawings.

The general description of the printer will be first
given. In the printer, resin material is used for the re-
spective units so long as use of resin material is allowed,
and these units are snap coupled to a case body to en-
abh=emnraswnﬂmyandch&msnnbhroftheunnsvﬂnuz
the printer is scrapped. Accordingly, many component
materials of the printer can be recycled by disassem-
bling the printer.

In FIGS. 1 and 2, a printer body 100, having a cuboid -
shape, includes a lower case 110 and an upper case 120
coupled to one another. A cassette 200 for supply pa-
pers is loaded into the bottom part of the lower case

110,

A paper supply mechanism 300 individuaily receives
the cut papers and supplies them in a forward direction. .
The supplied paper passesa paper supply path Aland a :
paper transport mechanism 400, and reaches a print

~ stage A located between 2 platen 501 and a print head
601 mounted on a carriage 600.

After printing occurs at the print stage A, the paper is
conveyed past a paper discharge path A2 and a dis-
charge mechanism 700, and discharged into a discharge
tray 800 from a discharge port 121. The printer may be
used in a horizontal state as shown in FIG. 1 or in an
upright state as shown in FIG. 6.

A tractor unit, optionally provided, is used for print-
ing visual information on a continuous paper, as will be
described later.

The printer thus constructed will be described in
detail. The printer body 100 will be first-described. In
FIGS. 1 and 2, 2 base frame 130 is formed of a metal
plate connecting to a ground line. A transformer 1040 is
mounted in such a way that flanges 1041 thereof are
fastened to poles 110d integral with the bottom of the
Jower case 110 by means of screws 1044. One of the
flanges 1041 is also fastened to a support member 1301
constituting an upwardly bent part of the base frame
130. The support member 1301 serves as a radiator plate
for the transformer 1040 and also as the ground.



tor 687 so as to be set to three positions A, B and C Wth a spring (not

shown) within the detector 687, the carrage detect |ever 686 i
neutral position B unless it receives an external force. The ¢
outputs signals of L, H and L according to the positions A B
| ever 686. Those signals are applied to a CPU nounted on the ¢
1050. According to the L, H and L signal ¥ 3 he CPU deternines

Reference numeral 1050 designates a control board
mounted on the base frame 130. CPUs, ICs and other
electronic parts for controlling the operation of a print
head 601, and the like are mounted on the control
board.

A shield plate 1303 constitutes an upwardly bent,
forward portion of the control board 1050 on the base
frame 130. The shield plate 1303 prevents noise emanat-
ing from a space between the base frame 130 and the
control board 1050 from being emitted to the exterior.
A partitioning plate 1060 partitions an electrical sys-
tem E including the control board 1050 and the like
from 2 mechanism M inciuding the print head 601 and

- the like. The partitioning plate 1060 also serves as a
shield plate for confining the noise emanating from a
space between the base frame 130 and the control board
1050. In order to ensure that the shield plate functions
properly, the base frame 130 is formed with a reed 1302,
which is upwardly bent so as to contact with the bottom
edge of the partitioning plate 1060. The partitioning
plate 1060 also serves as a rack 1061 in mesh with an ink
ribbon wind-up gear 602 mounted on the carriage 600.

: In FIG. 2, side frames 1023 and 1024 support the
mechanism M including the platen 501 and the like. The

~ platen 501 is rotatably driven through a chain of gears
~ by a paper supply motor 340, such as a stepping motor,
for example, provided in a drive unit 339 which is as-

- sembled into the side frame 1023. .-

The print head 601 is mounted on the carriage 600.
The carriage 600 is movable in parallel with the platen
501, along a carriage guide shaft 633 by the combination
of a carriage motor 641 and a timing belt 642. When the
print head 601 prints one line, the platen 501 !stumed
by the motor 340, so that the paper is moved a distance
of one line. '

~ ‘The printer, as shown in FIG. 1, includes a first bot-
tom surface 1002, which will oppose the printer place-
ment surface F of a desk, for example, and a second
bottom surface 1005, orthogonal to the first bottom
surface 160z, which may alternatively be positioned in
such a manner as to oppose the printer placement sur-
face F. The second bottom 1005 is constituted by the

rear side of the printer when the first bottom surface
100g faces the printer placement surface F.

Even when the printer is placed upright with the rear

side 1005 acting as the bottom, as shown in FIG. 6, 2
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sel ected platen gap and the arrival of the carriage 600 at the hone

position in the foll ow ng manner. Wen the sel ected platen gap e
normal paper, the platen gap |ever 634 is at the position shown ﬁffPLIAICEMENT SHEET
34(a). Accordingly, the carriage detect lever 686 is at the posifion A

Under this condition, the detector 687 Eroduces an L signal. Upoh recejaN 1900
of the L signal, the CPU determ nes tima Sthe selected platen ghpj{is for the‘ {

reliable discharge of the papers is ensured since the _
discharge port 121 is formed in the upper surface 100c === meems e
of the printer at the location where the second bottom

surface 1004 intersects the upper surface 100c.

With the structure arranged such that the discharge
port 121 is formed in the upper surface 100c of the
printer at the location where the second bottom surface
1006 intersects the upper surface 100¢, most of a sound
generated when the printer operates travels toward the
rear side of the printer as seen from FIG. 1. This leads
to noise reduction.

- The respective portions in the printer body will be
described in details. The cassette 200 will first be de-
scribed. FIG. 7 is a perspective view showing the cas-
sette for supplying papers; FIG. 8 is an exploded per-
spective view of the cassette; and FIG. 9 is a cross
sectional view, partly omitted, of the cassette.

As seen from these fignres, the cassette 200 for stor-
ing a plurality of papers P1, includes a cassette body 210
and a hopper 220. Separation pawls 211 are integrally
formed at the corners of the forward portion of the
cassette body 210. The separation pawl 211 extends in
the rearward direction and is tilted slightly upwardly
when viewed in cross section, as can be seen in FIG. 9.
With the shape of the pawls, the paper corners may be
smoothly bent and released. An edge 211z of the pawl,
which will be in contact with the paper when the corner
part Pa of the paper is released, is relatively sharp, pro-
viding a smooth paper separation.

Paper holders or flaps 212, integral with the cassette
body, function to restrict the paper from warping more
than a desired amount. These flaps are located rear-
wardly of a paper-feed roller 354 as viewed in the paper
feed direction. Stoppers 213, integral with the cassette
body, are raised from the bottom surface 216 of the
cassette body. The front face 2132 of the stopper 213
comes in contact with the leading edge of engaging
pieces 222 of the hopper 220, thereby stopping the rear-
ward movement of the hopper 220.

The hopper 220, as shown in FIG. 9, is inserted
through an opening 214 of the cassette body 210 until it
engages the protruded piece 215 of the cassette body.
The hopper thus inserted may be pivoted about the
hooked part with respect to the cassette body 210. A
spring 230, provided between the hopper 220 and the
cassette body 210, urges the hopper 220 upwardly so
that the hopper forces the paper P1 upwardly so that
the corners Pa of the paper move toward the separation
pawis 211. The opering 214 is designed so that its width
L is larger than that of the conventional printer, dis-
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cussed above. Within the range of the width L, the
hopper 220 is movable back and forth fin the direction
toward the separation pawl 211). With the large width
L of the opening, the hopper 220 may be attached to the
cassette body 210 in a state that it is moved rearwardly
with respect to the separation pawl 211 in the direction
of arrow X2, as indicated by a phantom line in FIG. 9.
Accordingly, the hopper can be attached without it
interfering with the separation pawi 211. Thereafter,
the hopper 220 is moved forward toward the separation
pawl as indicated by the solid line in FIG. 9. At this
time, the stoppers 213 have been pushed down by the
engaging pieces 222 of the hopper 220. When the
hopper 220 moves forward and the corners 223 thereof
(see FIG. 8) are located below the separation pawls 211,
the stoppers 213, which have been pushed down by the
engaging pieces 222, are released from the engaging
pieces 222. In turn, the stoppers 213 resiliently spring
upwardly, so that the front faces 2132 come in contact
with the fore ends of the engaging pieces 222 of the
hopper 220. After the hopper 220 is moved forwardly,
its backward movement is prevented by the stoppers
213. Accordingly, the paper P1 is reliably urged up-
wardly so that the corners Pa of the paper move toward
the separation pawls 211. The corners 223 of the hopper
are bent in the same direction as that of the separation
pawls 211 so that the paper tends to warp when a paper
is separated from a stack of papers. Reference numeral
224 designates an anti-skid cork, and 244, a paper sup-
port withdrawably attached to the cassette body 210. A
resilient projection 241 may be pushed down. When the
paper support 240 is pulled out and the resilient projec-
tion 241 is fitted into a square hole 217, it is fixed in a
useable condition. On the other hand, when the paper
support 240 is inserted into the cassette body and the

- resilient projection 241 is fitted into another square hole
218, it is fixed in a housed state. A paper holder 242
retains the stack of papers P1 so as to prevent the papers
from falling when the printer is used in the upright state
as shown in FIG. 6. _ -

The cassette 200 containing the papers P1, as shown
in FIG. 1, is loaded into the lower case 110. When the
printer starts up and the paper-feed roller 354 rotates in
the direction of an arrow d, the uppermost paper moves
in the direction of an arrow e. At the initial stage of the |

' paper movement, the corners Pa of the paper are
blocked by the separation pawl 211, so that the corner
portions of the paper near the corners Pa is upwardly
deflected. The upward deflection of the paper is re-
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released from the separation pawl 211. The uppennosf
paper is thereby separated from the paper lying under
the former, and is fed to the paper supply path AL

Since the separation pawls 211 are integral with the
cassette body 210, they are automatically positioned
with respect to the paper P1 and the paper-feed roller
354. Accordingly, the posmonal accuracy is improved
to ensure a reliable separation of paper. As noted above,
the separation pawls 211 are integral with the cassette
body 210. Therefore, there is no need for the space 1S
which is required for the mounting of the separation
pawls 13 in the conventional cassette (see FIG. 39).
Accordingly, in the cassette of the invention, the
hopper 220 is extended by the space corresponding to
the pawl mounting space, thereby enbancing the paper
push-up action. The expanded portions are indicated by
reference numeral 225 in FIGS. 7 and 8.

Additionally, it is noted that the separation pawls 211
and the comners 223 have upwardly angle portions
which provide smooth and reliable deflection of the
uppermost paper to facilitate separation from the re-
maining papers.

The paper supply mechanism 300 and its related por-
tions will be described. FIG. 10 is a side view showing
the drive unit when viewed from the right side thereof.
The drive unit 339 is assembled into the right-side frame

1023, as shown also in FIG. 2. The drive unit 339, as -

illustrated in FIGS. 10 and 11, is formed of a reduction
gear 342 engaging with a pinion 341 of the motor 340, a2
platengear345mm&shw1tha.pxmon343mtegralthh
the reduction gear 342, a paper-supply intermediate
gear 346 in mesh with the pinion 343, a paper-supply
roller transmission gear 347 interlocking with the paper-
supply intermediate gear 346, and a tractor transmission
gear 349 in mesh with the platen gear 345. The platen
gear 345 drives che platen 501 integral thereto and also
drives a tractor of a tractor unit installed in the printer,
which will be described later, through the tractor trans-
mission gear 349. As illustrated in FIG. 11, the paper-
supply roller transmission gear 347 is rotatably fitted
around a paper-feed roller drive shaft 352. A paper-sup-
ply roller drive gear 351 is formed at the end of the
paper-supply roller drive shaft ir a unitary construction.

An idler 337, as shown also in FIG. 2, is provided on

one side of the carriage 600. When the carriage 600 is
moved to the leftmost side (stand-by position) in FIG. 2,
the idler 337 interlocks with the rofler transmission gear
347 and the drive gear 351. Drive power is transmitted
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protrusion 637 of the carriage, so that its position changesif
B->C Accordingly, the signal Ievel chggges fromHto L, H>L

of

PG EENESHEET

d b ¥
omB t‘l(g'ZiC‘l,998

When t he

OTThebasts

from the roller transmission gear 347 to the drive gear
351, through the idler 337. In the figure, a spring 336
resiliently urges the idler in the axial direction. Knurls
3422 are formed on the circumferential surface of the
reduction gear 342 to enable manual operation of the
printer from the exterior thereof. .

In FIGS. 11 and 12, there is illustrated a paper-supply
roller 353 driven by the paper-supply rolier drive gear
351 The paper-supply roller 353 functions to selec-
tively set a paper-feed roller holder 356, which axially
supports the paper-feed roller 354, to a paper feed posi-
tion or a non-feeding position, thereby providing a
paper supply or reduction of a load after the pap
supply. '

The upper end of the paper-feed roller holder 356 is

~ rotatably attached to the end of the drive shaft 352,

which extends from the drive gear 351 to the center of
the base frame 130 (see FIG. 1). The roller drive shaft
352 is axially supported in the rear part of the base frame

130. Thus, the holder 356 is pivotably held in the center

of the rear part of the base frame 130 (see FIG. 16). A
sun gear 358 of a small diameter is fixed to the end of the
drive shaft 352. The sun gear 358 meshes with a gear

. 355 integral with the paper-feed roller 354. With the

mechanism thus constructed, when the platen 501 is
reversely turned, the paper-feed roller 354, together
with the paper-feed roller holder 356, is pivoted coun-
terclockwise so as to be brought into contact with the
paper P1. When the platen 501 is forwardly turned, the
paper-feed roller 354 pivots clockwise as indicated by a
phantom line in FIG. 1 to thereby be separated from the
paper surface. '

The paper-feed roller holder 356 is integrally formed
with stoppers 357. When the roller holder 356 is pivoted
to the paper feed position, the stoppers 357 come in
contact with the base frame 130, as shown in FIGS. 1
and 16, thereby preventing the paper-feed roller 354
from excessively pivoting to the paper feed position.

The paper transport mechanism 400 will be de-
scribed. As shown in FIG. 13, a paper hold roller 415 is

. rotatably supported by a lever 430. As shown also in

FIG. 14, the lever 430 includes first arm portions 431,
second arm portions 432 and a third arm portion 433.
The lever 430 has a unitary construction shaped like a
reversed Y as illustrated in FIG. 13. The lever 430 is
rotatably attached to a holder 440 by means of a shaft
434 located close to the center thereof. The paper hold
roller 415 is supported at the distal end of the first arm
portion 431.
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A compressed spring 441 is provided between the
third arm portion 433 and the holder 440. The com-
pressed spring 441 constantly urges the lever 430 coun-
terclockwise in FIG. 13. Accordingly, the paper hold
roller 415 is always urged in such a direction as to push
against the platen 501. The holder 440 is mounted to a
bent portion 131 of the base frame 130 and hence fas-
tened to the base frame 130.

A tension roller 450 is rotatably supported by the
second arm portions 432 of the lever 430. The tension’
roller 450, located between the paper hold roller 415

and the paper-feed roller 354, apphes a tension to the
paper being transported.

The operation of the paper transport mechanism 400
will be described with reference to FIG. 15.

The paper P1 fed by the paper-feed roller 354 is con-
veyed along paper supply path Al and between the
paper hold roller 415 and the platen 501 while being
nipped therebetween. A moment MO, caused by a
spring force F of the compressed spring 441, acts on the

- lever 430 so that the paper hold roller 415 presses the

platen 501 with a force fl creating a paper transport
force. After the paper-feed roller 354 feeds the paper a2
predetermined distance, rotation of the paper-feed rol-

~ ler 354 is stopped. At this time, the roller acts as a load

tending to prevent the conveyance of the paper P1 by
the combination of the platen 501 and the paper hold
roller 415. The paper P1 contacts the tension roller 450
as indicated by the solid line. Due to the tension created
in the paper P1, the tension roller 450 receives a force f2
which generates an additional moment M1 in the fever
430. As a result, a force f1' is added to the pressure force
being applied to the platen 501 of the paper hold roller
415, so that the paper transport force is correspondingly
increased. Thus, when the paper-feed roller 354 acts as
a load, the paper transport force is correspondingly

_increased, thereby ensuring reliable conveyance of the

paper. -

According to the present embodiment, the cassette
200 is set in the cassette receiving portion of the bottom
of the printer bady 100, as shown in FIG. 1. The bottom

surface of the cassette 200 also forms the bottom of the

printer per se. Thus, the printer size is reduced as a
whole. Use of such a cassette layout provides a reliable
paper feed operation, as stated above.

The holder 440, which supports the lever 430, per-
forms the following functions. The holder 448 functions
as a fixing member of a paper guide plate 470 as shown
in FIGS. 16 and 17. The paper guide plate 470 is a single
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position can be detected with a single detector. This featurg
to a decrease in the nunber of parts. The tractor unit 900 wifl

described. In FIG 36, reference nuneral 992 designates a frang
tractor unit 900. Pins and nounting guides (only the guide 901
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plate so shaped as to have 2 jower vertical part 471, an
- upper vertical part 472, and a horizontal coupling part

473, as shown. A temporary fixing clip 474, and tempo-

rary fixing holes 475 are formed in the lower vertical

part 471 To fix the paper guide plate 470, the clip 474
is first applied to the bent portion 131 of the base frame

130, and then the holes 475 are respectively applied to

the protrusions 132, which protrude from the wall of
the bent portion 131. In this way, the paper guide plate
470 is temporarily fixed. Then, the holders 440 are fixed
to the base frame 130. At this time, the paper guide plate
470 is fastened to the base frame 130 in such a mannet
that the horizontal coupling part 473 of the paper guide
plate is nipped between the protruded pieces 442 of the
holder 440 and the top face 133 of the bent portion 131
of the base frame 130. The fastened paper guide plate
470, as shown in FIG. 17, is designed such that the
horizontal coupling part 473 juts from the bent portion
131 of the base plate, and the upper vertical part 472
upwardly extends from the jutted coupling part until
the extreme end of the upper vertical part reaches the
platen 501. Due to such a design, the corner 134 of the
base frame is placed closer to the paper-feed roller 354.
As a result, it is prevented that the leading edge of the
paper P1 being fed contacts a part of the base frame

bottom near the corner 134 thereof. Therefore, smooth
conveyance of the paper is ensured.

As shown in FIG. 16, the holder 440 is provided with
shaft holders 440q, which hold the upper half part of the
paper-feed roller drive shaft 352. The holder 440, as
shown in FIGS. 14(5), 16 and 17, serves as 2 member on
which a paper detector 480 is mounted. In more detail,
a first detect lever 481 is attached to the paper detector
430. The paper is detected in such a manner that the
éxtreme end 482 of the first detect lever 481 comes in
contact with the paper and is turned clockwise in FIG.
17. Reference numeral 900 in FIG. 17 designates a trac-
tor unit, which is attached to the printer body 100, in

place of the paper guide member 140 forming a paper

guide 141 shown in FIG. 1. The tractor unit 900 is
formed with 2 tractor 9105, a second paper feed path
920 for guiding 2 continuous paper P2 supplied from the
tractor 9105 to the platen 501, and a second detect lever
930 rotatably located in the second paper feed path 920.
The second detect lever 930 does not protrude into the
first paper supply path A1 in a normal state. However,
when it is contacted by the continuous paper P2, the

sccond detect lever 930 is rotated clockwise and rotates
the first detect lever 481 in the same clockwise direc-’




resenbl e the pins 142a and 143a and the nounting guides 142b and 143b
are fornmed on both sides of the first cover 140 (see FIGS. | _ '
fornmed on both sides of the frane 992 of the tractor unit. Bi
unit 900 is thus structured, it can be attached to the prinfef body 100, in
pl ace of the first cover 140. The front sﬁie 993 of the frafre| 9906itANAGRd
| i ke the paper guide-portion 141 of the ffrst cover 140. Wien

tion. In this way, the paper is detected. The first detect
lever 481 is rotatable counterclockwise in preparation
for the back feed of the paper.

The discharge mechanism 700 will now be described.
In FIGS. 2 and 18, a paper discharge unit 710 is formed
with a discharge-paper transfer roller 720, a discharge-
paper roller 730, and 2 roller holder 740 for holding the
roﬂeqiA\gwar722ﬁsnunnned<n|dndtTZludﬁchlnu
-the discharge-paper transfer roller 720. A gear 732 is
mounted on shaft 731, which has the discharge-paper
roller 730. '

The paper discharge unit 710 thus constructed is
mounted under the discharge port 121 on a part of the
upper case 120 (see FIGS. 1 and 19). Recesses 125, in
which qu:papercﬁmﬂnugp units 710 are placed, are
formed in the upper side of the upper case 120. Each
nﬂkxbgkkm?lOisnnandﬂysuppoﬂzdtupapdrofphw
126 which are planted on the opposed inner walls of
each recess 125. L

A tongue-like piece 124, integral with the upper case,
120 is formed in the rear side of the recess 125. The

* tongue-like piece 124 resiliently urges the roller holder
748 to rotate clockwise about the paired pins 126, as
fllustrated in FIG. 19. Accordingly, the discharge-paper
transfer roller 720 is always in contact with the platen
501. In FIG. 19, a quantity of flexion of the tongue-like
piece is denoted as x. The rolier holder 740 has an elon-
gated hole 741 for supporting the shaft 721 of the dis-
charge-paper transfer roller 720. The elongated hole
741 is curved along the circumferential surface of the
platen 501. Accordingly, the discharge-paper transfer
roller 720 moves with respect to the platen 501 in 2
planetary motion. _

With such a structure, when the platen 501 turns in
the paper feed direction (the direction of an arrow ¢l in
FIG. 19), the discharge-paper transfer roller 720 moves
in the same direction in a planetary, or orbital, motion,
and the gears 722 and 732 engage each other. As a
result, the rotating force of the platen 501 is transferred
- to the discharge-paper roller 730. When the platen 501
. is reversely tumed in the direction of an arrow c2, the
discharge-paper transfer roller 720 also moves in the

- direction of the arrow c2 (see the phantom line), and the
gear 722 disengages from the gear 732. Therefore, the




attached to the printer body, it forns one side of the paper supply path |

Al. A release gear 996 is axially slidably nounted on the fr,
rel ease gear 996 couples the tractor transm ssion gear 349

t he printer body
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rotating force of the platen 501 is not transferred to the™™ "~~~

discharge-paper roller' 730. In other words, the dis-
charge-paper roller 730 will never be turned in the
reverse direction. '

As shown in FIG. 19, the discharged paper P1 is
placed at the bottom side in a groove 123. As shown
also in FIG. 2, the groove 123, formed in the upper case
120, is located near the discharge-paper roller 730; how-
ever, such a situation will never occur where the dis-
charged paper is pulled into and jammed in the printer.

The reason why the gears 722 and 732 are used for
the power transmission between the discharge-paper
transfer roller 720 and the discharge-paper roller 730 is
that the pitch accuracy of the continuous paper P2 must
be secured when the paper is fed backwardly.

To secure the pitch accuracy, the peripheral speed of
the discharge-paper roller 730 must be increased by
several % to tens of several % than that of the platen
501. To this end, in the instant embodiment, the gear 722
is integrally formed around the shaft of the discharge-
paper transfer roller 720 and the gear 732 is formed
around a bushing 734 to which the discharge-paper
roller 730 is fixed. .

Assuming that the outer diameter of the platen 501 is
¢a, the outer diameter of the roiler portion of the dis-
charge-paper transfer roller 720 is ¢b, the pitch circle
diameter of the gear 722 of the discharge-paper transfer
» the outer diameter of the discharge-paper roller 730 is
¢e, and the peripheral speed of the platen 501 is Vp, the
peripheral speed Vr of the discharge-paper roller 730 is:

Vr=Vp{(a/b) X (c/d)x (e/a)} = Vp{({c/b) X (c/d)}.

These factors are selected so as to satisfy

(c/b) X (e/d)> 1. It is noted that (c/b) is always smaller
than 1 to avoid the contact of the gear 722 to the platen
501. In order to obtain Vr> Vp, (e/d) must be increased
till (c/b)X(e/d)> 1. Increase of the outer diameter de
of the discharge-paper roller 730 narrows the gap be-
tween it and the discharge-paper transfer roller 720. As
a result, the center-to-center distance between the rol-
lers 730 and 720 must be increased, bringing about in-
crease of the printer size. To avoid this, (c/b) must be
increased as large as possible. A maximum value of

- (c/d) can be obtained by the largest diameter of the gear

723 close to the platen 501.




- 31- W|th a tractor gear 995 on the frane 992. A rel ease | eyer 008 is

rotatably fastened to a receiver 997. A cam sur- face 999, IEPDACEMENT SHEET
to axially displace the rel ease gear 996, is provided at t oeattomof
the rel ease | ever 998 which faces the rel ease gear 996. W e|

| ever 998 is turned counterclockwise in FIG 10 (to a posit ot‘w nd#@ﬁi@aoy
the solid line), the rel ease gear 996 23

The means for urging the roller holder 740 toward
the platen 501 may be a spring 750, as shown in FIGS.
21 and 22. If material having a high friction coefficient
xslmedibrthesudhcexegunlofthechsﬂuug&pqgr
transfer roller 720 which is brought into contact with
the platen 501, decrease of the pressure force of the
discharge-paper transfer roller 720 is allowed. Any
known urging means may be used. In other words, its
weight serves as the urging means.

The structure for jam removal will be described. As
shown in FIG. 1, in the lower case 110 of the printer, a
first cover 140 is removably attached facing the up-
stream region (paper supply path) Al of the print stage
A. In the upper case 120, a second cover 150 is remov-
ably attached facing the downstream region (paper
discharge path) A2 of the print stage A.

The first cover 140, as shown in FIGS. 23 and 24,
includes a paper guide portion 141 partly defining the
paper supply path A1, side portions 142 and 143, a rear
portion 144, and a backout guide 145. An outer plate
147 is mounted on the rear portion 144, with a sound
absorber 146 interposed therebetween. A pin 142z and a

tion 142. Similarly, a pin 1432 and a mounting guide
143 are protruded from the side portion 143. To attach
the first cover 140, as shown in FIGS. 25A-25C, the
mounting guide 1425 of the side portion 142 is inserted
into a guide groove 10235 formed in the side frame 1023
of the main body. Similarly, the mounting guide 1435 of
the side portion 143 is inserted into a guide groove
10245 formed in the side frame 1024 of the printer body.
Further, the pin.142a of the side portion 142 is fitted
into a hook 1023z the side frame 1023 and the pin 143g
of the side portion 143 is fitted into a hook 1024z of the
side frame 1024.

The side frame 1023 is fastmcd to the base frame 130
in such a manner that an engaging protrusion (1023¢ in
FIG. 10) provided at the bottom thereof is fitted into a
hole 130a of the base frame 130. Similarly, the side
frame 1024 is fastened to the base frame 130 in such a
nmnunn'thatauxengqgmg protrusion provided at the
bottom thereof is fitted mto a hole 1305 of the base
frame 130.

The first cover 140, vdnnxuxsaﬁachedtothepmnuer
body, defines the paper supply path Al, as shown in
FIG. 1. The backout guide 145, as will be described in
detail, guides the paper reversely passing through a



engages with the tractor gear 995 by the action of the cam surface 999.

When it is turned clockwise (to a posi- tion indicated b o) T
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the rel ease gear 996 di sengages fromthe tractor gear 995.

9101, which each engage with and di sengage fromthe shaft pgardt 450a of the
tension roller 450 (see FIG 14), are nounted around a rel gage $iEaftanOH08.

A pinion 9102 of the rel ease shaft 9103-ig4i-n nesh with a gegtor 9100
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reverse paper-transport path A3 into a space S locafed

between the bottom surface of the printer and the place-

ment surface F, when the paper is transported in the
reverse direction. When the printer is placed upright,
the backout guide 145 serves as a guide for the manually
inserted paper P1, as shown in FIG. 27.

~ The second cover 150 consists of a large cover 151
and a small cover 152. The small cover 152 is remov-
ably attached to the large cover 151. The large cover
151 consists of a ceiling plate 153 and side plates 154
integral with the ceiling plate. A paper guide portion
155 is formed on the rear side of the ceiling plate 153.
The paper guide portion 155 cooperates with a paper
guide 156 formed on the rear side of the small cover 152
to form the paper discharge path A2.

Engaging pieces 157, as shown in FIG. 29B, are pro-
truded from two locations near both sides of the rear
end of the large cover 151. An engaging piece 158 is
also protruded from the inner side of the side plate 154
as shown in FIG. 1.

The second cover 150, as skown in FIG. 294, is
attached to the mseofthepnntcrbodymsuchaman
ner that the engaging pieces 157 (one piece alone being
ﬂlustraxed) on the rear end of the large cover are fitted
into engaging holes 120z formed in the upper case 120,
and the engaging pieces 158 on the inner sides of the
side plates are fitted into engaging holes 1205 of the
upper case 120, as shown also in FIG. 1. Reference
numeral 159 indicates a knob for removing the cover, in
FIG. 29A. :

The thus constructed structure for jam removal pro-
vides easy access to the jam positions. When a jam
occurs at 2 position in the downstream region A2 of the
print stage A, the second cover 150 is removed. Then,
as shown in FIG. 28, the platen 501, the print head 601,
and the discharge-paper roller 730 are exposed to the
outside of the printer. Accordingly, a user or service
man can readily access the jammed position. When a
jam occurs at a position in the upstream region Al of
the print stage A, the user, for example, removes the
first cover 140 and can directly sec the inner part in-
cluding the platen 501, the paper hold roller 415, and
the tension roller 450. Therefore, the user can readily
remove the jammed paper.

It is further noted that in the instant embodiment, the
first cover 140 forms the upstream, paper guide portion
141, and the second cover 150 forms the downstream,
paper guide portions 155 and 156. With such a structure,
if those covers 140 and 150 are removed, the paper




which rotates together with the rel ease | ever 998. Wien the r lﬁ
998 is rotated counterclockwise (to the solid |ine position) {n
the rel ease cans 9101 are rotated counterclockwi se in FIG 37f through
com bination of the sector 9100 and the pinion 9102. and prdj t1i@mﬂl?%
cut paper supply pam Al for the cut paper. As a result, the fforjward ends 1P
the rel ease cans 9101 engage with the ghaft part 450a of the{tenston d

guide is aiso removed. Accordingly, the structure fur-
ther facilitates the access to the jam trouble position.

It is noted again that the covers 140 and 150 are at-
tached to and detached from the printer body not ac-
companied by any part in the print stage, the paper feed
mechanism, or the paper discharge mechanism. There-
fore, these mechanisms will not be effected.

The discharge tray 800 and its related portions will
now be described. As shown in FIG. 1, the upper sur-
face 100c¢ of the printer body 100 is tilted downwardly
to the right. A concavity 100g which is defined by
three slanted walls 100e, 100e and 100f is formed on the .
upper surface 100c¢, as illustrated in FIG. 30A.

The discharge tray 800, as shown in FIG. 31, is at-
tached to the printer body 100 by inserting protruded
portions 831 into mounting holes 1004 of the case of the
printer body (see FIG. 30B). The discharge tray is bent
in the middle thereof when viewed from the side. The
protruded portions 831 are protruded from the bottom
side of the tray. A paper guide portion 832 is formed on
the rear side of the discharge tray (see FIG. 33).

The discharge tray 800, as shown in FIG. 31, is tilted
rearwardly of the printer with respect to the vertical
direction V, when it is attached to the printer body 100.
It may be attached to the printer body in a inverted
state, as shown in FIG. 32. In this case, it is tilted for-
ward of the printer body with respect to the vertical
direction V. '

The functions of the discharge tray thus constructed
are as follows. As shown in FIGS. 304, 30B and 31,

‘when the discharge tray 800 is attached to the printer
body 100 in a state that it is tilted rearwardly of the
printer with respect to the vertical direction V, the
paper P after being printed is guided by the discharge
tray 800 in the direction of arrow a in a state that the
printed surface Pf of the paper faces upward. After
being further discharged, the printed paper denoted as
¥’ is placed on the discharge tray 800. Accordingly, a
user can see the printed side of the paper P'. _

When the discharge tray 800 is tilted forwardly of the
printer body 100 with respect to the vertical direction
V, the printed paper P is guided by the discharge tray
800 in the direction of an arrow a in a state that the
printed surface Pf thercof faces slightly downward.
Then, it is turned over as indicated by an arrow b in
FIG. 32. The turning-over action of the printed paper is
rcliably performed by means of the paper guide portion
832. The turned-over paper P’ slides down along the
upper surface 100c of the printer body in the direction
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roller 450. Then, the cans pull the tension roller 450 to tHe
993 to di sengage the paper hold roller 415 fromthe platen 30
rel ease lever 998 is turned clockwise in FIG 10 (to the brgk
tion), the release cans 9101 retract fromthe front of the fy
the cut paper to be transported. The side frame 1023 is prow
rel ease detec- tor 360 for detecting thegpesition of the relfe
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of an arrow ¢, and stops when the leading edge Pb of
the paper abuts against a paper stopper 242 of the cas-
sette 200. :
Accordingly, in this case, the paper is stored in such
a state that the printed surface Pf thereof faces down-
ward. Therefore, less time is attained for arranging the
page numbers of the printed papers thus stored in the
correct order. Further, since the printed surface Pf of
the paper faces slightly downward umtil it is turned
over, a user can sec the printed visual information on

the paper. : —
Since the concavity 100g which is formed on the

upper surface 100c, is defined by the three slanted walls
100¢, 100¢, and 100/, the papers P are orderly arranged
in the central part when sliding down along the upper
surface 100c. In this way, the storing mode of the
printed papers can be selected by a user.

When the printer is used in an upright state, the dis-
charge tray 800 is attached to the printer body as shown
in FIGS. 32 and 33.

The reverse paper-transport path will now be de-
scribed.

The printer of the present embodiment makes com-
munication and cooperates with a user to set the envi-
ronment of the printer that require the reverse paper
feed. In FIG. 1, the reverse paper-transport path A3 is
used to transport the printed paper Pl in the reverse
direction, for example, when the environment of the
printer is set. :

The reverse paper-transport path A3 is branched,ata
branch point AS, from the paper supply path AL A
discharge port 111 of the reverse paper-transport path
AJ is directed so as to guide the paper toward the space
S between the printer placement surface F and the
printer bottom surface 100q, as indicated by arrow a in
FIG. 1. In this embodiment, the extreme end 1455 of a
manual inserter guide 145 rotatably supported by a shaft
145a partially forms the discharge port 111. With the
extreme end 1455, the paper is guided into the space S
between the printer placement surface F and the printer
bottom surface 100a.

The manner in which the environment of the printer

- is set with making communication between the printer
and user will now be described. Initially, the paper Plis
supplied from the cassette 200, and wound around the
platen 501, which rotates in the direction of the arrow
¢1. Transportation of the paper P1 is continued until the
trailing edge of the paper has passed the branch point
AS for the paper supply path A1 and the reverse paper-




998 At the position (indicated by a broken line) of the rel lever 998

when it is turned clockwisé or in a state of the printer wh nREth.\Uqu-ogHEET
unit 900 is not yet attached thereto, the protruded part 993a +Re

rel ease lever is separated fromthe rel ease detect |ever 361. Thﬁ rel ease
detector is stable at the contact ON position. It produces @n NTPQB
t he CPU nounted on the con- trol board 1025%0. When the rel eage Iever 998 is

tur ned

transport path A3. Then, the platen 501 turns in the
reverse direction (i.e., the direction of the arrow c2) to
move in the reverse direction until the leading edge of
thepaperPlrachathepnntstageA Attlustune,
since the trailing edge of the paper moves, with its
elasticity, along the path wall 141, it naturally enters the
reverse paper-transport path A3 after passing the
branch point AS, and enters, by way of the discharge -
port 111, the space S between the printer placement
surface F and the printer bottom surface 1002 When
the paper reverse transport stops, a first message to the
user is printed on the paper by the print head 601. Then,
the platen 501 moves forwardly (in the direction of the
arrow ¢l), to transport the printed paper until the
printed message comes out of the discharge port 121
and reaches a poszhon AG where the first message
printed on the paper is presented to a user. The user
operates related keys on an Operatxon panel 120P (see
~ FIG. 2) according to the instructive contents in the first
- message. Thereafter, the paper is returned to the print
- stage A where a second message is printed thereon.
Then, the paper is moved to the posxtxon AS6 where the
‘'second message printed on the paper is presented to the
user. Repeating the sequence of above operations com-
pletes the setting of the printer environment.

When the printer is placed upright, the discharge port
111 of the reverse paper-transport path A3 is located at
therearszde, as shown in FIG. 27. When the paper P1
is supplied from the discharge port 111 as indicated by

.. anarrow b, the reverse paper-transport path A3 can be;
used as a second paper supply path. In this case, the
manual inserter guide 145 is opened (clockwise), as
shown in FIG. 27. The paper P1 supplied is transported

- through the reverse paper-transport path A3 and the
paper supply path Al to the print stage A where it is
printed. After being printed, the paper moved
through the paper discharge path A2 and discharged
from the discharge port 121 into the discharge tray 800.

When the printer is laterally placed (as shown in FIG.
1), the manual inserter guide 145 abuts against the
printer placement surface F, and is rotated counter-
clockwise by the surface. It partially forms the dis-
charge port 111 of the reverse paper-transport path.
Accordingly, even when the printer is used in_the lat-
eral placement, the manual inserter guide 145 is not
obstructive.

The metal partitioning plate 1060 aiso functions to

prevent the electrical parts from entering the mecha-
nism M.
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With the reverse paper-transport path structure, the’
paper reversely transported after having been printed
passes through the reverse paper-transport path A3 and
enters the space S between the printer placement sur-
face F and the printer bottom surface 100a. In this case,
the space S between the printer placement surface and
the printer bottom surface serves as another paper re-
verse-transport path. Accordingly, there is no need of
elongating the reverse paper-transport path A3 of the
printer per se. In other words, the quantity of reverse-
feeding of paper can be increased. Further, reduction of
the printer size is realized. .

When the printer is used in the upright placement, the
reverse paper-transport path A3 can be used as a second
paper supply path. Accordingly, the printer may be
further efficiently used. The provision of the manual
inserter guide 145 further enhances the function of the’
reverse paper-transport path A3 as the second paper
supply path. |

The manual inserter guide 145 can be omitted if the
discharge port 111 directs the paper toward the space
between the printer placement surface and the printer
bottom surface. In this embodiment, the case of setting
the printer environment with making communication
between the printer and user was used in the sitvation
where the printed paper had to be transported in the
reverse direction. However, it is evident that the pres-
eat invention is applicable for any type of printer requir-
ing a reverse-transport of the printed paper.

The platen gap (PG) and the carriage position detec-
tion device will now be described. Referring to FIG. 2,
the carriage guide shaft 633 is rotatably supported, in an
eccentric manner, by the side frames 1023 and 1024.
Accordingly, by turning the carriage guide shaft 633, a2 .
gap (platen gap) between the print head 601 mounted on-
the carriage 600 and the platen can be varied.

As shown in FIGS. 2 and 34, a platen gap lever 634 is
secured to one end of the carriage guide shaft 633. A
platen gap for normal paper or a platen gap for thick
paper is selected by manually turning the platen gap
lever 634. Specifically, when the platen gap lever 634 is
turned to a position shown in FIG. 34(g), the normal
paper platen gap is selected. When it is tamed to a
position shown in FIG. 34()), the thick paper platen gap
is selected. -

In the printer of this embodiment, a home position
(XIP) of the carriage 600 is present in the vicinity of the

platen gap lever 634. Accordingly, a single detector 687
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an detect the selected platen gap and arrival of the
carriage 600 at the home position.

~ In FIG. 34, a PG/HP detector unit is designated by
reference numeral 681. The PG/HP detector unit 681 is
comprised of a platen gap detect lever 682, a displace-
ment transfer lever 683, a carriage detect lever 686, and
the detector 687. The platen gap detect lever 682 is for
detecting two platen gap positions to which the platen
gap lever 634 is turned. When the platen gap detect
lever 682 turns, the displacement tramsfer lever 683
turns in unison. As a result, the lever 683 is displaced so
as to determine the range within which the carriage
detect lever 686 turns. The carriage detect lever 686
contacts a protrusion 637 of the carriage 600 when the
carriage 600 returns to the home position, and is dis-
placed by the protrusion. The detector 687 detects the
displacement of the carriage detect lever 686.

When the platen gap lever 634 is turned from the
normal paper position (FIG. 34(a)) to the thick-paper
position (FIG. 34(p)), the platen gap detect lever 682 is
contacted by the arm 634z of the platen gap lever 634
and turns. As a result, the displacement transfer lever
683 is turned away from the carriage detect lever 686.

The displacement transfer lever 683 is constantly
urged by a spring 684 so as to retain the carriage detect
lever 686 at a contact OFF position A (see FIG. 35),
while it is in contact with a stopper 685. When the
transfer lever 683 rotates as shown in FIG. 34(5) and 35,
the carriage detect lever 686 is able to rotate to position
B. )

The carriage detect lever 686, as shown in FIG. 35,
may be rotated about a fulcrum 687¢ within the detec-
tor 687 so as to be set to three positions A, B and C.
With a spring (not shown) within the detector 687, the
carriage detect lever 686 is kept at the neutral position
B unless it receives an external force. The detector 687
outputs signals of L, H, and L according to the positions
A, B and C of the lever 686. Those signals are applied to

" a CPU mounted on the control board 1050. According
to the L, H and L signals, the CPU determines the
selected platen gap and the arrival of the carriage 600 at
the home position in the following manner.

When the selected platen gap is for the normal paper,
the platen gap Iever 634 is at the position shown in FIG.
34(a). Accordingly, the carriage detect lever 686 is at
the position A. Under this condition, the detector 687
produces an L, signal. Upon receipt of the L signal, the.
CPU determines that the selected platen gap is for the
normal paper. When the carriage 600 reaches the home
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. position, the lever 686 is pushed by the protrusion 637
of the carriage, so that its position changes in the order
of A—B—C. Accordingly, the signal level changes in
the order of L--H—L. On the basis of the level change,
the CPU determines that the carriage 600 has reached’
the home position. Further, it recognizes the position
where the signal level change from H to L, H—L, as the
home position.

_ When the selected platen gap is for the thick paper,
the platen gap lever 634 is at the position shown in
FIGS. 34(5) and 35. Accordingly, the carriage detect
lever 686 is at the neutral position B. Under this condi-
tion, the detector 687 produces an H signal. Upon re-
ceipt of the H signal, the CPU determines that the se-

. lected platen gap is for the thick paper. When the car-
riage 600 rcaches the home position, the lever 686 is
pushed by the protrusion 637 of the carriage, so that its
position changes from B to C, B—C. Accordingly, the
signal level changes from H to L, H—L. On the basis of

the level change, the CPU determines that the carriage

600 reaches the home position. Further, it recognizes

the position where the signal level change from H to L,

H—L, as the home position. Singe the selected plateq

gap is detected when the carriage is present at any other

positions than the home position, the CPU will not .

confuse the detection of the selected platen gap with the

home position detection. : :

In the detect system thus constructed, both the platen
gap and the carriage position can be detected with 2
single detector. This feature contributes to a decrease in
the number of parts.

The tractor unit 900 will aow be described. In FIG.
36, reference numeral 992 designates a frame of the
tractor unit 900. Pins and mounting g}xldes (only the
guide 901 is illustrated in FIG. 36), which respectively

" resemble the pins 142z and 143q and the mounting
guides 1425 and 1435, which are formed on both sides of
-~ the first cover 140 (see FIGS. 23 and 24), are formed on
both sides of the frame 992 of the tractor unit. Since the
tractor unit 900 is thus structured, it can be attached to

the printer body 100, in place of the first cover 140.

The front side 993 of the frame 992 is shaped like the
paper guide portion 141 of the first cover 140. When
attached to the printer body, it forms one side of the
paper supply path Al.

A relegspeyggar 996 is axially slidably mounted on the
frame 992. The release gear 996 couples the tractor
transmission gear 349 (see FIG. 10) of the printer body




The overall operation of the printer thus constructed wilf be descri bed.

The operation of the printer when it prints on a cut paper g¢h |
be described. A main switch M5 (see FIG 3) is turned on. A f"ﬂﬁ"‘@tf éﬁéET

‘when the tractor unit 900 is not attached to the printer bo 'y or the

rel ease | ever 998 of the tractor unit 900 has been turned t¢ thelpodANi1998
indicated by the - 31-

with a tractor gear 995 on the frame 992. A release leve

998 is rotatably fastened to a receiver 997. A cam sur-
face 999, which functions to axiaily displace the release
gear 996, is provided at the location of the release lever
998 which faces the release gear 996. When the release
lever 998 is turned counterclockwise in FIG. 10 (to a
position indicated by the solid line), the release gear 996
engages with the tractor gear 995 by the action of the
cam surface 999. When it is turned clockwise (to a pasi-
tion indicated by the broken line), the release gear 996
disengages from the tractor gear 995. Release cams
9101, which each engage with and disengage from the
shaft part 450a of the tension roller 450 (see FIG. 14),
are mounted around a release shaft 9103. A pinion 9102
of the release shaft 9103 is in mesh with a sector 9100
which rotates together with the release lever 998. When
the release lever 998 is rotated counterclockwise (to the
solid line position) in FIG. 10, the release cams 9101 are

- rotated counterclockwise in FIG. 37 through the com-
bination of the sector 9100 and the pinion 9102, and .
project into the cut paper supply patn Al for the cut
paper. As a result, the forward ends of the release cams
9101 engage with the shaft part 450z of the tension
roller 450. Then, the cams pull the tension roller 450 to
the front side 993 to disengage the paper hold roller 415
from the platen 501. When the release lever 998 is
turned clockwise in FIG. 10 (to the broken line posi-
tion), the release cams 9101 retract from the front of the
frame, allowing the cut paper to be transported.

The side frame 1023 is provided with a release detec-
tor 360 for detecting the position of the release lever
998. At the position (indicated by a broken line) of the
release lever 998 when it is turned clockwise or in 2
state of the printer when the tractor unit 900 is not yet
attached thereto, the protruded part 9982 of the release
lever is separated from the release detect lever 361. The
release detector is stable at the contact ON position. It

- produces an H signal to the CPU mounted on.the con-

_trol board 1050. When the release lever 998 is turned
couiterclockwise (to the solid line position), the pro-
truded part 998z of the release lever comes in contact
with the release detect lever 361, to turn the release
detect lever 361 up to the contact OFF position. Then,
it outputs an L signal to the CPU maunted on the con-
trol board 1050. The CPU detects that the cut paper 13
transportable when it is an H signal, and that the contin-
uous paper is transportable when it is an L signal.

The release mechanism described above is provided
in the tractor unit. Accordingly, the size of the printer



broken line in FIG 10, the rel ease detector 360 outputs an Hrst+erel— .
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i dler 337, which is provided on one side of the carriage 600, {i$
interlocked with the roller transm ssion qear 347 and the driyetgear—361-
The carriage is in a

body is reduced. Further, since unnecessary parts are
not assembled into the printer body, users who do not
want the tractor unit as an optional unit may be pro-
vided with the printers at a low cost, i.c., not including
the cost of the tractor unit.

In FIGS. 36 and 37, reference numeral 9105 desig-
nates a push tractor; 9106, a drive shaft of the push
tractor; 110, a tractor supporter for guiding a continu-
ous paper; 111, a tractor guide shaft for guiding the
tractor 9105 and the tractor supporter 9110.

The overall operation of the printer thus constructed
will be described.

The operation of the printer when it prints on a cut
paper sheet will first be described.

A main switch MS (see FIG. 3) is turned on. At this
time, when the tractor unit 900 is not attached to the
printer body or the release lever 998 of the tractor unit
900 has been turned to the position indicated by the
broken line in FIG. 10, the release detector 360 outputs
an H signal. Accordingly, the CPU detects that the cut
paper is transportable. A predetermined operation of
the printer for the cut paper is performed. The carriage
600 moves from the home position to a stand-by posi-
tion. The idler 337, which is provided on cne side of the
carriage 600, is interlocked with the roller transmission

. gear 347 and the drive gear 351. The carriage is in a
stand-by state.

Under this condition, in response to a print start sig-
nal, the drive motor 340 starts to turn in the reverse
direction. In turn, the platen gear 345 engaging with the
reduction pinion 343 reversely turns the platen 501
integral therewith. The roller transmission gear 347
transmits a rotation force to the drive gear 351, through
the idler 337 on the carriage 600.

The sun gear 358 integral with the drive gear 351
turns the paper-feed roller gear 355 in the paper-feed
direction. With the rotation torque generated, the pa-
per-feed roller holder 356 is pivoted to the position
indicated by the solid line in FIG. 1. As a result, the
paper-feed roller 354 is pressed against the uppermost
cut paper, and with the rotation force thereof, feeds the
g’;get to the paper supply path Al toward the platen

" The cut paper transported to the paper supply path

. Al first turns the paper detect lever 481 (FIG. 17), and

. the paper detector 480 detects the passage of the cut

paper. Then, it reaches the platen 501 rotating in the

thclu'ectx'm C2 and the paper hold roller 415, and stops
ere.
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nal, the drive notor 340 starts to turn in the reverse diredqti
the platen gear 345 engaging with the reduction pinion 343 rfey,
the platen 501 integral therewith. The roller transm ssionj{gdar 347
transmts a rotation force to the drive gear 351, through the

the carriage 600.
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The subsequent paper-feed action of the paper-feed
roller 354 deflects the forward end of the paper. As a
result of the deflection of the paper, the leading edge of
the paper is exactly positioned between the platen 501
and the paper hold roller 415.

Then, the printer operates in the following manner

.. according to-a preset program. The drive motor 340

forwardly rotates several steps so that the idler 337
_smoothly disengages from the roller transmission gear
347 and the drive gear 351. In this case, the leading edge
of the paper is fed approximately 2 mm in the forward
direction. When the drive motor 340 stops, the carriage
motor 641 operates to move, through the timing belt
642, the carriage 600 to the center in the print region in
order to cause the carriage 600 to function as a paper
bail. As a result, the drive force transmitted from the
roller transmission gear 347 to the drive gear 351 is shut
off, so that it is free.

Under this condition, the drive motor 340 forwardly
turns again, and the platen 501 forwardly turns to feed
the paper up to the print start position. At this time, the
paper-feed roller 354 is pushed by the paper to turn
clockwise in FIG. 1. The load for the paper feed motion
is reduced, ensuring a precise printing operation.

The printed paper is transferred from the platen 501
to the discharge-paper roller 730, which in turn dis-
charges the paper to the discharge tray 800.

To print visual information on a thick paper, for ex-
ample, a postcard, the platea gap lever 634 is turned to
the thick paper position (skown in FIG. 34(3)). The
printer is placed upright as shown in ¥IG. 27. The thick
paper is inserted into the printer by using the manual

. inserter guide 145. The printer is operated for printing.

In this case, when the carriage is out of the home posi-
tion, the detector 687 produces an H signal. From the
signal, the CPU detects that the platen gap is set for the
thick paper print, and continues the subsequent print
operation to print visual information on the thick paper.

The operation of the printer when it prints a continu-

ous paper will now be described. In this case, the tractor -

unit 900, in place of the first cover 140, is attached to the
printer body. The release lever 998 is turned to the
solid-line position in FIG. 10, to detach the paper hold
roller 415 from the platen 501. Since an L signal has
been produced from the release detector 360, the CPU

detects that a continuous paper is transportable. Subse-

quently, the predetermined operation by the printer is
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continued for the continuous paper.

The continuous paper supplied from the tractor 9105
turns the second detect lever 930 (FIG. 17), and the
detect lever 481 to cause the paper detector 480 to
detect the paper. Then, the continuous paper travels to
reach the platen surface without undergoing any impe-
dance by the paper hold roller 415, and is printed while
being moved forward by the platen.

To print visual information on the cut paper by using
the printer with the tractor unit 900 attached thereto, all
the user has to do is to tumn the release lever 998 to the
broken line position in FIG. 10. That is, when the re-
lease lever 998 is turned to the broken line position in
FIG. 10, the transmission of a drive force by the release
gear 996 to the tractor gear 995 is shut off. The release
cam 9101 retracts from the paper supply path A1, while
at the same time the paper hold roller 415 is pressed
against the platen 501. Accordingly, the printer returns
from the continuous paper mode to thc cut paper mode.

What is claimed i is:

1. A printer, comprising:

a paper feed-roller for feedmg paper having a length
and a width;

means for rotating said paper feed roller betweert 2
paper feed position and 2 non-feeding position; .

a reversible drive motor for producing a drive force;

drive force transmmmg means for transmitting the
drive force to said paper feed roller;

a carriage having at ﬁgst one side and being recipro-
catively movable laterally along the width of the
paper which is fed by said paper feed roller; and

intermediate transmission means comprising an idler
rotatably mounted on the side of said carriage, said
intermediate transmission means coupling with said
drive force transmitting means to transmit to said

' paper feed roller 2 paper-feed directional rotating
= _ force and a pivot force to move said paper feed
roller from the non-feeding position to the paper
feed position, said paper-feed directional rotating
force of said paper feed roller being determined by
a rotational direction of the drive force of said
reversible drive motor.
~ 2. The printer according to claim 1, wherein said
drive force transmitting means comprises a paper-sup-
ply intermediate gear, a2 paper-supply roller transmis-
sion gear interlocking with said paper-supply intermedi- |
ate gear, and 2 paper-supply roller drive gear, such that!
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continued for the continuous paper.

The continuous paper supplied from the tractor 9105
turns the second detect lever 938 (FIG. 17), and the
detect lever 481 to cause the paper detector 480 to
detect the paper. Then, the continuous paper travels to
reach the platen surface without undergoing any impe-
dance by the paper hold roller 415, and is printed while
being moved forward by the platen.

To print visual information on the cut paper by using
the printer with the tractor unit 900 attached thereto, all
the user has to do is to tarn the release lever 998 to the
broken line position in FIG. 10. That is, when the re-
lease lever 998 is turned to the broken line position in
FIG. 10, the transmission of a drive force by the release
gear 996 to the tractor gear 995 is shut off. The release
cam 9101 retracts from the paper supply path Al, while
at the same time the paper hold roller 415 is pressed

" . against the platen 501. Accordingly, the printer returns

from the continuous paper mode to the cut paper mode.

What is claimed is:

1. A printer, comprising:

a paper feed-roller for feeding paper having a length
and a width;

means for rotating said paper feed roller between a
paper feed position and a non-feeding position;

a reversible drive motor for producing a drive force;

drive force transmitting means for transmitting the
drive force to said paper feed roller;

a carriage having at least one side and being recipro-
catively movable laterally along the width of the
paperwhlchmfedbymdpaperfeedmﬂer'and

intermediate transmission means compnsmg an idler
rotatably mounted on the side of said carriage, said
intermediate transmission means coupling with said
drive force transmitting means to transmit to said
paper feed roller 2 paper-feed directional rotating
force and a pivot force to move said paper feed
roller from the non-feeding position to the paper
feed position, said paper-feed directional rotating
force of said paper feed roller being determined by
a rotational direction of the drive force of said
reversible drive motor.

Z.T'heprmteraccordmgtoclannl,wheremsmd

drive force transmitting means comprises a paper-sup-
ply intermediate gear, a paper-supply roller transmis- |
sion gear interlocking with said paper-supply intermedi-
ate gear, and a paper-supply roller drive gear, such that |
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the drive force to said paper feed roller is transmitted
from said paper-supply roller transmission gear to said
paper-supply roller drive gear through said idler.

3. The printer according to claim 1, wherein said
rotating means comprises a planetary gear mechanism
including a sun gear provided on a drive shaft, a paper-
feed roller holder rotatably mounted to the drive shaft,
and a planetary gear provided coaxially with said paper
feed roller supported with said paper-feed roller holder.

4. The printer according to claim 1, further compris-
ing a stopper for preventing said paper-feed roller from

~ excessively rotating beyond the paper feed position.

- 5. The printer according to claim 4, wherein said

;. stopper is formed integrally with said paper-feed roller
holder and brought to contact with the frame of the
printer.

AR
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642, the carriage 600 to the center in the print region in order to cause
the carriage 600 to function as a paper bail. As a result, the drive force
transmtted fromthe roller transm ssion gear 347 to the driye gear 351 is
shut off, so that it is free. Under this condition, the driv -
forwardly turns again, and the platen 501 forwardly turns tof f

up to the print start position. At tthzgan, t he




paper-feed roller 354 is pushed by the paper to turn clockwise in FIG 1.
The | oad for the paper feed notion is reduced, ensuring a precise printing
operation. The printed paper is transferred fromthe platen 501 to the

di scharge-paper roller 730, which in turn dis- charges the gapet—to-the

di scharge tray 800. To print visual information on a thick pa §PLAGHMEN¢XSHEET
anpl e, a postcard, the platen gap |ever $34 is turned to
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the thick paper position (shown in FIG 34(b)). The printer is placed
upright as shown in FIG 27. The thick paper is inserted into the printer

by using the manual inserter guide 145. The printer is operated for
m DAS. 1 1 nn

In this case, when the carriage is out of the ho
i Fromthe signal, thg RENJAGBWE&I SHEET
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operation to print visual information on the thick paper. The operation of
the printer when it prints a continu- ous paper will now be described. In
this case, the tractor unit 900, in place of the first coverl140.—is
attached to the printer body. The release |ever 998 is turndgdREPLACEMENT SHEET
solid-line positionin FIG 10, to detach the paper . hold rol|l g—#i5—from ]
the platen 501. Since an L si gnal has be produced fromthgq rlel gas
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detects that a continuous paper is transportable. Subse- quently, the
predeterm ned operation by the printer is - 34 - continued_for the

conti nuous paper. The continuous paper supplied fromthe trac %EP%&HELMENT SHEET
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turns the second detect lever 930 (FIG 17), and the detect |ever 481 to
cause the paper detector 480 to detect the paper. Then, the continuous
paper travels to reach the platen surface w thout undergoi ng any inpe-

dance by the paper hold roller 415, and is printed while bei ng—evad
forward by the platen. To print visual information on the cut{ REPACEMENT SHEET

using the printer with the tractor untz 800 attached thereto,
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the user has to do is to turn the release lever 998 to the broken |ine
"position in FIG 10. That is, when the re- |ease |lever 998 is turned to the
broken line position in FIG: 10, the transm ssion of a drive force by the
rel ease gear 996 to the tractor gear 995 is shut off. The rel ease cam 9101

retracts fromthe paper supply path Al, while at the sane tiffE E;EZ HEET
hold roller 415 is pressed against the platen 501. According yB L ggﬁgggégP‘
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fromthe continuous paper node to the cut paper node. REPLACEMENT SHEET
-35- What is clained is: 1. A printer, conprising:

REPLACEMENT SHEET

S | teumnms |

N "'I’I’II’IIIIIIIII"

\\\\\\\\\\\\\\\




a paper feed-roller for feeding paper having a length and a wi dth; neans
for rotating said paper feed roller between a paper feed position and a
non- f eedi ng position; a reversible drive notor for producing_a drive forces

drive force transmitting means for transmitting the drive fof ogpp ACEMENT SHEET

paper feed roller, a carriage having at |east one side and bi -eCtpToT
- 10- -
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catively novabl e Iaterally along the width of the paper which is fed by

said paper feed roller; and internedi ate transm ssi on neans CoO+sing an :
‘idler rotatably nmount ed on the side of said carri age said inte nEleCQMENT SHEEI
transm ssion nmeans coupling with said drive force transmtting Tna +-0

transmt to said paper feed roller a paper-feed directional rofafi f
and a pivot force to nove said paper feed e 'P‘&ﬁ 1998

-11 -

FIG. 15

\\"””l”lllllllilllli

\\\\\\\\\\\\\\‘k




sai d

ERLACEMEN® SHEET

roller fromthe non-feeding position to the paper feed position,
paper-feed directional rotating force of said paper feed rolle
determ ned by a rotational direction of the drive.force of sai

drive nptor. 2. The printer according to claim1, wherein saidfdffvE=foree
transmtting neans conprises a paper-sup- ply internediate geaf,{aq,
paper-supply roller transm s- : %12 - 1716 JaN 998

o=l T




sion gear interlocking with said paper-supply internedi- atepfgear—and =
paper-supply roller drive gear, such that the drive force to s&EPd-AﬁﬁMng SHEET
feed roller is transmtted fromsaid paper-supply roller trapsinssion gear
to said paper-supply roller drive gear through said idler. 31 FhejgrjAMaoos
according to claim1, wherein said rotating means conprises f planetary
gear nechani smincluding a sun gear prow ggd-on a drive shafy, “e—paper
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FIG. 17




feed roller holder rotatably nounted to the drive shaft, and a planetary
gear provided coaxially with said paper feed roller supported with said

paper-feed roller holder. 4. The printer according to claimil,

conpris- ing a stopper for preventing said paper-feed roller fREijg]KEWENT SHEET
excessively rotating beyond the paper feed position. 5. The pr nt er
according to claim4, wherein said stopp.er14|s forrred integrally Wi & AMLT998

paper-feed roller

120




hol der and brought to contact with the frane of the printer.
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FIG. 35
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continued for the continuous paper. _

The continuous paper supplied from the tractor 9105
turns the second detect lever 930 (FIG. 17), and the
detect lever 481 to cause the paper detector 480 to
detect the paper. Then, the continuous paper travels to
reach the platen surface without undergoing any impe-
dance by the paper hold roller 415, and is printed while
being moved forward by the platen.

To print visual information on the cut paper by using
the printer with the tractor unit 900 attached thereto, all
the user has to do is to turn the release lever 998 to the
broken line position in FIG. 10. That is, when the re-
lease lever 998 is turned to the broken line position in
FIG. 10, the transmission of a drive force by the release
gear 996 to the tractor gear 995 is shut off. The release
cam 9101 retracts from the paper supply path A1, while
at the same time the paper hold roller 415 is pressed
against the platen 501. Accordingly, the printer returns
from the continuous paper mode to the cut paper mode.
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What is claimed is:

1. A printer, comprising:

a paper feed-roller for feeding paper having a length
and a width;

means for rotating said paper feed roller between a
paper feed position and a2 non-feeding position;

a reversible drive motor for producing a drive force;

drive force transmitting means for transmitting the
drive force to said paper feed roller;

a carriage having at [east one side and being recipro-
catively movable laterally along the width of the
paper which is fed by said paper feed roller; and

intermediate transmission means comprising an idler
mtatablymomtadonthes:deofmdmmage. said
intermediate transmission means coupiing with said
drive force transmitting means to transmit to said
paper feed roller 2 paper-feed directional rotating
force and 2 pivot force to move said paper feed
roller from the non-feeding position to the paper
feed position, said paper-feed directional rotating
force of said paper feed roller being determined by
a rotational direction of the drive force of said
reversible drive motor.

2. The printer according to claim 1, wherein said
drive force transmitting means comprises a paper-sup-
ply intermediate gear, a paper-supply roller transmis-
sion gear interlocking with said paper-supply intermedi-

ate gear, and a paper-supply roller drive gear, such that
" the drive furce to said paper feed roller is transmitted
from said paper-supply roller transmission gear to said
paper-supply roller drive gear through said idler.

3. The printer according to claim 1, wherein said
rotating means comprises a planetary gear mechanism
including a sun gear provided on a drive shaft, a paper-
feed roller holder rotatably mounted to the drive shaft,
and a planetary gear provided coaxially with said paper
feed roller supported with said paper-feed roller holder.

4. The printer according to claim 1, further compris-
ing a stopper for preventing said paper-feed roiler from
. excessively rotating beyond the paper feed position.

5. The printer according to claim 4, wherein said
: stopper is formed integrally with said paper-feed roller
holder and brought to contact with the frame of the

A
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ABSTRACT
PRINTER HAVING PAPER FEED ROLLER

A printer which is compact, can accurately supply
paper and has reduced noise characteristics. Addition-
ally, the printer enables easy correction of paper jams
and can be selectively operated in various modes ac-
cording to the user’s preference. The printer includes a

. paper feed roller which is pivotable between a paper
feed position and a non-feeding position, a drive force
transmitting mechanism for transmitting a drive force to
_the paper feed roller, a carriage reciprocatively mov-
able along the width of the paper fed by the paper feed
roller, and an intermediate transmission mechanism
attached to the side of the carriage. Only when the
earriagc is in a stand-by position, the intermediate trans-
mission mechanism couples with the drive force trans-
mitting mechanism to transmit to the paper feed roller2
paper-feed directional rotating force so as to rotate the
paper feed roller to the paper feed position. The inter-
mediate transmission mechanism is preferably an idler
rotatably mounted on the side of the carriage. The
paper feed roller is preferably driven through a plane-
tary gear mechanism including a sun gear provided on
a drive shaft, a paper-feed roller holder rotatably
mounted on the drive shaft, and a planetary gear coaxi-
ally provided with the paper feed roller supported with
the paper-feed roller holder.

Fig. 11



