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PRINTER ;/ 

The present invention relates to a printer. 

~hort1~b ~ 'f 
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5 The following is a discussion concerning a 

10 

15 

conventional paper supply mechanism and considerations in 

designi~g such a mechanism. In designing desk-top printers, 

one of the major obje~ts 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, 

20 as described in Japanese Patent Publication No. Sha. 58-6637 

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

·-.·the ·paper -tO----bend at., a --posit.ion -of .. this side. of the pl,aten to _ ... 

,... . ; ... ·- .. · ·- ~ · ·thereby.-·correctly. -p~j,, tJ~O:P.i_:t:lg-_. .. tb.e~.- .~p~_r. wi th:._}:.es pec~-=t..g .. ~~!1~. ~~ _ ·-:~='~ .. ~,-~ ~~. _ 

. platen ~ith" ~-- s.elf-reist~r-ing fo~e--: c)f the p~per·,.: by ~~tati~g ·- ' '. ... 
25 the platen reversely while.the paper abuts against th~ platen 

or by once nipping a leading edge of the paper in the platen 

30 

35 

and thereafter rotating the platen reversely t~ 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 intermitte~t motion gear is cyclically 

driven so as to supply the paper. Japa~ese Patent t-~ ;A 0 ff!.Vi 
Publication No. Hei. 1-184174 discloses a technique where a 
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one-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. 

s In the case that these discharged techniques are 
applied to the small size printers, it is impossible to 
reduce the size of the printeri and the cost to manufacture 
the printer is increased. Attempts to minimize the size of 
the printer without using 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 paper supply mechanism using a planetary 
gear mechanism. The paper supply mechanism is not provided 

15 with a stopper for suppressing an exces.sive 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 
20 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---·-·.- ·· · --· · 

~~; ;~·.-:;::-:·7~··~-·cass~tte · 2· ~o!itaining ·the'·paper:-'"·· The·.:·supp;J.iect-·pap~·r ·:·P".t~·.::~·~·~~~·:·; =-~·/:=>- ·. '>:· 
. . . . . - : . . .. ; . - . . ... · -~ . - :;. . . . ·. . . . . . . _. ·. - . . . . ~ . . . .._ 

guided by a paper guide 4, and conveyed around a platen 5. 
25 The paper P is also transported while being nipped .. between 

30 
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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 a. 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 me~hanism 
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 possible approaches for reducing the size 
of the printer thus constructed is to locate the cassette 2 

- 2 -
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within the main body of the printer. One example of such an 

approach is illustrated in Fig. 38.wherei:Q. the paper supply 
roller l' and the cassette 2i are disposed as indicated by 
phantom lines. 

s During the paper feeding operation, rotation of the 
paper supply roller l 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. 

10 Specifically, when the paper supply roller 1 is located at 
the position indicated by phantom line l' resting on the 

paper P', tension generated in the paper P' acts to urge the 

paper in the direction of arrow g, tending to reduce the 

pressure applied by the hold roller 6 against the platen 5. 
15 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. 

20 

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 cover case C2 is rotatable between open 

· · ·and ·closed positions· with -respect to ·the main body case Cl .... · - :· · ·. ·- -· : :::~ ·.::,. __ · 

25 

30 

35 

·: .. , -~·'"'If · a :··paper._ j~ :.9<;:cur·~·:-:-~t '~cr~·pos.1. ti on -A2 .:downs trea~ :(j·f.·::p~il!.-t:~Iiq~'~--~~t/' ~ .... ~~~~-~· 
.. st~ge ·A, a user can ~~~~ ~he-· -c~;~r 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 

- 3 -
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paper 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. In the 

5 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. 
10 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 

15 edges 12a 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 14a, into 

an opening lla in the body 11 until the curved end 14a 

engages a protruding piece llb of the body 11. As a result, 
20 the hopper 14 can pivot within er limited range about the 

engaging point of the curved end 14a with respect to the 
--·-···----·-···· protruded piece llb. A-spring 15,--- provided between -the-·rear-
. . 

:~ ... ;:.~.-~:;.,..":~~: .. ~ .. :,, . ._. ·_.;_·:;:::_: ... ~::.:. ---:~~f~~:: .... ··:=:i: ~- • - •·. 00 

.. -

00

••• • .·• -~·~;::;::::.:-·.~ ·.-..:_·:~::: ;_::.;:;~; • .:~· .... :~:.:~ •• ~::~ .. ~=-.~~:, "• • 0 T~•"• • • ••• _ 

·'.·.\: _,_:. --.. ---~portion of. the «hopper 14 and "th~ body ·:rr ;.··acts_ ~o :urge. :the ·_.--.- __ · · 
. : . .. · . . 
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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 12a and 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 12a are released from the peel-off pawls 13 and 13, so 
that the uppermost paper is separated from the underlying 

- 4 -
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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 

discussed above, a pin 13b protruded from the underside of a 

mounting piece 13a is inserted through an elongated hole llc 

of the body 11 and is properly positioned. Thereafter, the 

mounting piece is fas'tened 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 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 llb of the 

cassette body. 11 with the curved"' end 14a of the hopper 14 

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

'·": .... _the hopper 14.,woul!i _abut .. again_st. the uppe:i:: si¢.es 134 .. of ._1;17.~ .. --

25 
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35 

.. _ "peel-:-off. pa~l~ .. _l}." .. a.nd.·.1:3-.~~~-~-"":.:~->::,_. ·:.".·-'"'--'·'-" _ ·- _ /:.~· .. ..,,-..,·::...= ... ~:--.::-:;_.:;'=· ·:·~ ___ -~-- .. 
The·, f~llowing .is''~iCdi°s.cussi61i-of · the

1

~·pape~-~-'df:·~charJ~~~=,-..,1.· · · 

mechanism and tractor in refe~ence_ to a second exampl~ 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 printed 

paper container. 

- 5 -
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A tractor 27 is disposed upstream of the printing 
staqe for conveyinq 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 

5 end, the peripheral speed of the discharge roller 28 is set 

to be higher than that of the platen 20. 

10 

15 

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 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 release 

mechanism in a state where the cut paper Pl 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 "(riot showr,- attached "to tne···-· -~,.~·--··. 

~-- ·· ~~- ·:,·c~·" rel"ease_·~shaft:·3s; i.s· turned to a release" positiq.n, ~~he_~·:-i,··i:-::?~ ·:_?~~~::'·:_;·:'""~--
.. release shaft 38 and the paper hold lever 37 both pi.;ot····.{n . .. . .. 

25 

30 

35 

·· ·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 (not shown), and the discharge spri~g 23 
are required for the paper discharge mechanism. Therefore, 

iiiil~i~f 6 -
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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. 

S 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 

10 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 resulting in an increase in the cost of 
manufacturing and the size of the printer. 

15 Japanese Patent Laid-Open Publication No. Hei. 3-

20 

25 

30 

35 

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··::;· .. :::-·~-~-··.. - :':·,-;:· 
:··. _·positi6ns:.: ·'· For·.:exampl:~~:-:;.th_e·· printer· o-i.· Fig~ 4a 'is .. qe;fi$eii'i:i<=:~:-):-=;.:~:._. : _. :. 

posi tio~ed in. an· upright manner with the rear_ side. 41 o·f:· -~he . .. 
printer acting as the bottom surface. · · 

Reduction of noise generated by the printing head 42, 
particularly a 
technical field. 

wire dot head, has also been desired in this 
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. 

- 7 -
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The following is a diS'e'"ussiOn 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 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 

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 
_printed papers to be selectively stored facing upwardly or 
downwardly have been proposed in Japanese Patent Laid-Open 

15 Publication Na. Hei 3-200660, Japanese Patent Laid-Open 

Publications Nos. Sha. 64-81758, Sha. 63-101256 and Japanese 
Utility Model Laid-Open Publication No. Hei. 2-103053. 

20 

Each ~f these p~int~~~ employs a --turning -mech~iiism to -­

turn the discharge tray for selecting the upward-facing or 
downward-facing state of printed papers. However, the 
turning mechanism requires complicated structure and leads to 

-- ·-increase -in. the .. size" "of the priritei:'. ·. -- - .·.. -- ---··-.- ... - -~ --~-=···-=-. -. -- -· 

'-~--_ .. '.::~: __ ~~:·--~- --- · .. -. __ -_TJ:ie .. --follqwiric;J>1~ a discussiori .. ''c¢ricerriirig·:the -:-p-il~~~-~-_;:~;;-: - ~-.. ~-->=:~> · 
. . . . . 

feed path of conventional printers. There is a known printer 
25 which makes ·the environmental setting-by communication with 

30 

35 

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 

- 8 -
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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 ~rinted paper is relatively long resulting 

in an increase size of the printer. 

5 A principle object of the invention is to provide an 

10 

15 

20 

printer which is compact, can accurately supply paper and has 

reduced noise characteristics. Additionally, an abject of 

the invention is to provide a printer which enables easy 

recoveryfran paper jams and can be selectively operated in 

various modes according 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

limi ting 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 

- . ·.·iii" various. modes .accorctiriq to.~the "user's pre"ference. . . . ·- . :.· 

>. : .. :;·: .... :>'.:~,~~: <f·;,;,_~: ·' · .. ~:'· · · ·: A · ''-··p:i"~~~~·r: ~~.·~:"di~;:~:> ths: ='.:;±'~~·nverit.ion; . a·ce:~;;:di~~<:;. · ~ -~?:~~\·;·::i·J;~:{~L.~~·~:~: 

25 

30 

35 

a first aspect, comprises a paper feed 

roll~r -;hi~h i~~t,'iotatable betwec:m··a·· pape·r-fe.eci" position and a 

non-feeding position, drive force transmitting means for 

transmitting a drive force to the paper feed roller, a 

liii~i~f 
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carriage reciproc~tively 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 

s 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 po~ition. 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 

p:c:eventing 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 '!he printer of the invention according to a further aspect further 

ccnprise5 a paper feed roller for feeding a paper, a paper hold roller 

.... , -- .for .transporting. a paper. fed with .the paper .feed roller. in a .. 

--;":~:"'"'~·-==··:.:...,_..;;--~·-sta:t;e. ·.-~b.p.~,, .1;.J;l._e .::P~per .A~~- .·-~ippe~. ·-~~~~~~n~""".J.: t .... ~~-ct.a ~ J?..l_~t:.~A.1' -~Z:.~- ~?:.,'""· ·7-::::-·:--::. ,-.>.:·· 

lever £°6~ supporting the pap~r holder roller at one end - . ' ... - -

25 . thereof .s~ 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 

3 o fed by a paper feed ·roller· according to a further aspect of the invention 

includes separation pawls, fanned integral with the cassette·:body; :~or indi­

vidually separating papers fran 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 -
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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 

s 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 
10 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 
15 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. 

'Dle printer of the .invention according to a further __ aspect further 

carprises a roll-shaped platen, a discharge roller for discharging the 

20 paper that ·is fed with the platen, and a transfer roller 

located between the platen and the discharge rol_ler. The 
transfer roller ·directly contacts the platen to mov~ .~ith · ':· .... · ., __ ··. ·.· · · 

· ... ; ·.respect:-' to. ·the platen---:in· ;a·· planetacy_-'motiori, · o~ly--~~~~~-~t~!.~:~~--~~4.'.~~-~-~~~-
platen rotates i~· the paper feed direction. On the ~the~·":··., .... · ... _., ...... ·,_.-·: 

25 hand; the transfer roller contacts the discharge rolle:i=· 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 

30 along the circumferential surface of the platen, the 
discharge holder be supported in a rotatable manner by the 
printer case, and the transfer rt>ller be urged, by urging 
means, in the direction to br.ing the transfer roller into 
contact with the platen. The urging means is preferably a 

- 11 -
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tongue-like piece integral with the upper case or a spring 

means fastened at one end to the case. 
'!he printer of the invention according to an other aspect further 

cooprises a paper supply path far supplying papers to a print stage, a 

5 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 
10 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 

15 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 

20 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 surf ace~-·-·. A·· · 
_"_:_""~:-:,~.::.:.~·~-:.:...pa.per discharge· port ·for discharqinq--printed· .. papers-~:toward::.;.':;;.:. __ ;:::.=~::::..0.c:. :-_._,.:- .. 

the top surf ace of the printer is preferably provided in a 
ZS 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 

30 side of the discharge port, and a discharged paper tray which· 
is selectively tiltable with respect to the vertical 
direction by changing the direc'Clon of the tray when it is 

inserted into the insertion h~les. 

- 12 -
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When the tray is attached to the prin er 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 placem~nt 

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 tow:ard the central part of the width o·f 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 discharge path for outwardly 

discharging the paper printed at the print stage. The 

printer further comprises a first cover fo::cming 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 print stage, and a second· 

25 

·cover forming one side of. -the paper discharge path, .. ,the. · .. '-~~-,-:· .· ::: .. -·-. ,.~·.,·:-. 

·.:. --,·~·=- seconcL.c_i;>.ve.i: __ al~o:, :beiI_tq~,.e_ither,· rotatable betwe:en_ ~~~~2'P~~~~i.?~f.:#-~~'~· 
closed position or detachable from printer body ·and -riot _ · :::···· ·'~--~ ·-~~ -:::.' :··· 

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 

30 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 

13 
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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 · 

s 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 
10 carriage at one end of the reciprocatively moving range. 

'Ihe printer according to a still further aspect further catprises 

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 

15 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. 

20 

- Other··objects, features, and advantages of the 
·. -···.' -~,"-- -=· ,:..c_,·p:resent·'· invention will be . apparent. by reading. the .. det~iled. ·' .. _, .:. ~­

description in connection with the accompanying drawings, in 
which: 

25 Fig. l 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; 
30 Fig. 4 is a plan view showing the printer; 

Fig. 5 is a left side vrew of the printer; 
Fig. 6 is a left side view of the printer in the 

upright position; 
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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 
10 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; 

15 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 explaining the operation 

20 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; - --' ·. ·· · . .-:.:. ..: ___ ·.~·-·. '---~-·"'-.-.:.:...=...,;:..-::,F·:·;.. .. _o_·~-- -' - ... '··· . . · -, ·. .. ~ ... .;""~:·,:.~#-~!.:.' ,f~.;~;i·:i#_5;· .. ~-\':; 

25 

Fig. 17 ·i's ·a· sid.e 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 

30 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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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 asse~led into the printer body; 

Fig. 26 is a perspective view showing in part a left 

10 side frame and a base frame; 

15 

20 

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; 
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 · 

.. _. --· .;..o:;~-.of . the ,discharge-:tray.f ,_,;,~_.; .. :- __ ,. ··- _ _ .. -··" '· , .. -~---·: · ::~; -~""'"-·'···-<:.., .. o:-:~""- ·,'-1,,·,- ~.:,,.~<- ·'·~~, .. ;·_ 

25 

30 

Fig~ 33 is- a.- perspective view showing how the · · ·- -

discharge tray is at~ached to the printer body w~en 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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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; 

s Fig. 40 is a side view showing another example of the 

10 

conventional printer; 
Fig. 41 is a side view showing a tractor release 

mechanism of the pri~ter; and 
Fig. 42 is a side view showing a tractor release 

mechanism of the printer. 

A printer according to the pref erred embodiment of 

the present invention will be described with reference to the 
accompanying drawings. 

15 The general description of the printer will be first 

20 

25 

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_. . -·· 

-· . _ ._ -:- ~n __ F_-?-gs_ •.. l ___ aIJ,~~-'-'·--a _ pr;n::t;er body lQO_, h~y_i?.-Q:-~a,~~~ajJ.:9~$.;.0;_~;.,~~~i,;,:-'_:t;:: 
shape, includes a lower case 110 and an upper casa i20 . "C-:: .. --~- .. -_.-· .. :--' -

coupled to on.e another. A cassette 200 for supp_ly. paper~ is 
~oaded 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 

·30 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 discharge path A2 and a discharge 
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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 visual information on a continuous paper, as will be 
described later. 

The printer t~us constructed will be described in 

detail. The printer body 100 will be first described. In 

10 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 

llOd integral with the bottom of the lower case 110 by means 

of screws 1044. One of the flanges 1041 is also fastened to 

15 a support member 130i constituting an upwardly bent part of 

the base frame 130. The support member 1301 serves as a 

20 

25 

30 

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 board. . . 

. · · ...... __ .-. -~ ··· ::.A .shield plate :-1303.:~constitutes .. _an upwarc\ly_b_~p.t, : . .-.:-.:·=:·::--·.; .. _..:-.--:-:·· .. : ~ ... _. 

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 electri~al 

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 ff"Om 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 
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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 rotata~ly 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 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 lOOa, which will oppose the printer placement 

20 surface F of a desk, for example, and a second bottom surface 

lOOb, orthogonal to the first bottom s_urface lOOa, which may 

alternatively be positioned in such a manner as -to oppose the 

::. · ...... ~-: printer pl.a cement. surf ace;: F •·'-.:::The ___ second bottom .. 1 a_Ob :-·J.s: ~~- ;·<='.-,-·_:=-~ .!f.:;..,.,.i::·;~ .. ~it:-. '--' 
• . . . . .= ; . • •.•• • .•.. 

25 

constituted by the rear side of the printer when the first. ·· 

bottom surface lOOa faces the printer placemen~ surface F ... 

Even when the printer is placed upright with the rear 

side lOOb 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 lOOc of the 
30 printer at the location where the second bottom surface lOOb 

intersects the upper surface lOOc. 

With the structure arranged such that the discharge 
port 121 is formed in the upp~r surface lOOc of the printer 
at the location where the second bottom surface lOOb 
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intersects the upper surface lOOc, 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 

s 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 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 
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 

separation. 
Paper holders or flaps 212, integral with the 

cassette ·bodyr ~unction to restrict .the paper ·from warping·.···.·_. "·· 
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. T~e front face 213a of the stopper 213 comes in 
contact with the leading edge of engaging pieces 222 of the 

30 hopper 220, thereby stopping the rearward movement of the 

hopper 220. 

The hopper 220, as showrrin 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 
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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 

s 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 apove. Within the range of the width L, 

the hopper 220 is movable back and forth (in the direction 

10 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 

15 ho_pper 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. 

20 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 

ZS 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 

30 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 st~ck of papers. Reference numeral 

224 designates an anti-skid cork, and 240, a paper support 

- 21 -
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withdrawably attached to the cassette body 210. A resilient 

projection 241 may be pushed down. When the paper support 

240 is pul~ed out and the resilient projection 241 is fitted 
into a square hole 217, it is fixed in a useable condition. 

s 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 
10 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 

15 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 2"i2 and 

20 212. 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 "th~ ·former·> ~rid. is. fed to "the paper supp-l_y""Pa:th:_:_~~~;~:f;. t:~<-,,-~ 
Al. 

zs . 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 
reliable separation of paper. As noted above, the separation 

30 pawls 211 are integral with the cassette body 210. 

Therefore, there is no need for the space 15 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 
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space corresponding 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. 

~ditionally, it is noted that the separation pawls 

5 211 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 

10 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 

15 345 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 

20 345. 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 described later, through_ the 

_,·_ : ___ t~~ctor· tra:nsmissi~n gear 349~.-. ·-~.-i~:,:~°lllustrated .. in_. .. Fig::_-i·i,· 

the paper-supply roller transmission gear 347 is rotatably 

25 fitted around a paper-feed roller drive shaft 352. A paper­

supply roller drive gear_351 is fonried 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 

30 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. In the figure, a spring 336 resiliently urges the 
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idler in the axial direction. Knurls 342a are formed on the 

circumferential surf ace 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-

s 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 axially 

supports the paper-f~ed 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 hqlder 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 i30. 

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 

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-~olle~-

. holder; 3-56-, -is piv:oted .. counterc.lod~wis~ so as .t~ ·. be .... l?~~-~gh~_.::.-.::~~:_·;,'..: .:;;~.,:_-­
"into contact with the paper Pl. When the platen 501.is 

25 forwardly _turned, the paper-feed roller 354 piv9ts clockwi_s_e 

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. 
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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 leve~ 430. As shown also in Fig. 14, the 

lever 430 includes first arm portions 431, second arm 

5 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 m~ans of a shaft 434 located close to the 

center thereof. The paper hold roller 415 is supported at 

10 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 

15 in such a direction as to push against the platen 501. The 

ho-lder 440 is mounted to a bent portion 131 of the base frame 

130 and hence fastened to the base frame 130. 

~ tension roller 450 is rotatably supported by the 

second arm portions 432 of the lever 430. The tension roller 

20 . 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 _transpor~ mechanism 400. .. ~ ,. 

will be described with reference to Fig. 15. 

Z5 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 
there between. A moment MO, ·caused by a spring ·force F of the 

compressed spring 441, acts on _the lever 430 so that the 

30 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 a preaetermined 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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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 
5 receives a force f2 which generates an additional moment Ml 

in the lever 430. As a result, a force fl' 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 

10 354 acts as a load, the paper transport force is 

correspondingly increased, thereby ensuring reliable 

conveyance of the paper. 
According to the present einbodiment, the cassette 200 

is set in the cassette receiving portion of the bottom of the 
15 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 .. 
20 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· 

· Figs • 16 · and 17 ... -. The ·paper. guide plate 4 7 0 is a · si:~qle .-plat:~~:-.-;~·~=>?;:·:·= . 

so shaped as to have a lower vertical part 471, an upper 
25 vertical part 472, and a horizontal coupling part 473l' 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 
30 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 fi~ed to the base frame 130. At 
this time, the paper guide plate 470 is fastened to the base 

1il£1ii~iiil" 
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frame 130 irt 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. 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 

15 ensured. 

As shown in F·ig. 16, the holder 44 0 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.-e~d 482 

25 

30 

35 

of the ·first detect lever 481 comes·'.·in--con~a~t with'·:the-'paper· 

and is turned clockwise in Fig./ 17. 

Reference numeral 90Q. in 

F"ig. 17 designates a tractor unit, which is attached to the 

printer body 100, in place of the paper g~ide member 140 

forming a paper guide 141 shown in Fig. l. 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 no~ 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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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 

counterc~ockwise in prepa:z::ation 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 

relier 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 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 
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 holde:i= 740· 

· . tO rotate. ClOCkwiSe abOUt the paired pins 126 t aS i-i·lUS~ated.·~~=~··; _:; .. :;·_.~':··;. 
in Fig. 19. Accordingly, the discharge-paper transfer roller 

25 720 is always in contact with the platen 501. In Fiq. 19, -a 
quantity of flexion of the tongue-like piece is denoted as K· 
The roller holder 740 has an elongated hole 741 for 
supporting the shaft 721 of the discharge-paper transfer 

roller 720. The elongat~d 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 planetary motion. 

With such a structure~ when the platen SO! turns in 

the paper feed direction (the direction of an arrow cl in 
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Fig. 19), the discharge-pape'r···~~e:n-sfe:t'""rC5T er 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-pa~er 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 1ine), 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. In 

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 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 discharged paper is 

pulled into and jammed in the printer. 

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~··· ···· ···-

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 

$a, the outer diameter of the rO'iler portion of the 

discharge-paper transfer rol1er 720 is $b, the pitch circle 

diameter of the gear 722 of the discharge-paper transfer 
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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 50l·is Vp, the peripheral 

speed Vr of the discharge-paper roller 730 is: 

s 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. In 

order to obtain Vr > Vp, (e/d) must be inc~eased 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 

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 

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. 

20 

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 trarisfei:< ·roller--~:::.;~-- ·-: .· .. :~;_: 

720 is allowed. Any known urging means may be used. In 

ZS 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 

30 upper case 120, a second cover 150 is removably 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 
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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 

s 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 

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 

142~ 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 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 -~t--_i·s .attached .to .the·.:·<--~::;._~·-._.-: .. :.-·.:> 

printer body, defines the paper suppiy 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 in 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. 

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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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 A2. 

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 ·ta- the j·am·positions .. When ·a .. ja.~··Qccurs-.<:~::_~>.-.::_;._~+~ 

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 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 

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 4.50. Therefore, the user can 

readily remove the jammed paper. 
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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 

s 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 ~gain 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 lOOc 
15 of the printer body 100 is tilted downwardly to the right. A 

concavity lOOg, which is qefined by three slanted walls lOOe, 

lOOe and lOOf, is formed on the upper surface lOOc, 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 lOOd of the case of the 

printer ·body. The discharge. tray. is bent in the middle '· .· _ 
thereof when viewed from the side. .The protruded .29rtions ... ·--

831 are protruded from the bottom side of the tray.· A paper 

25 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 

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 ?ischarge tray thus constructed 

are as follows. As shown in Figs. 30 and 31, when the 
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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 

5 of arrow s. 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 s. 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 lOOc 
of the printer body in the direction of an arrow c, and stops 

20 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 .··face_s. ··-. __ .· .. -...... -_: 

downward. Therefore, less time is attained for arranging the 
25 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 visual information on the paper. 

Since the concavity lOOg, which is formed on the 
30 upper surface lOOc, is defined by the three slanted walls 

l°OOe, lOOe, and lOOf, the papers P are orderly arranged in 
the central part when sliding duwn along the upper surf ace 

lOOc. In this way, the stor~ng mode of the printed papers 
can be selected by a user. 
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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 

5 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 

lO 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, at a 
branch point AS, 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 surf ace 
lOOa, as indicated by arrow .s. 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 
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 lOOa. 

25 

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 
rotates in the direction of the.arrow £.i· Transportation of 

the paper Pl is continued until the trailing edge of the 

paper has passed the bran.ch point AS for the paper supply 

30 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 mcrve in the reverse direction 
until the leading edge of th~ paper Pl reaches the print 
stage A. At this time, since the trailing edge of the paper 
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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· 

s surface F and the printer bottom surface lOOa. 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 

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 ind_icated by_ ~ri· _ar:row".' .' 

b, the reverse paper-transport path A3 can be used as a 

zs 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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by the surface. 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. 

s 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 

10 space S between the printer placement surf ace F and the 

printer bottom surface 10.0a. 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 

15 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, 
20 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. 
25 The manual inserter guide 145 can be omitted if the 

~ischarge port 111 directs the paper toward the space between 
the printer placement surface and the printer bottom surface. 
Irt this embodiment, the case of setting the printer 

environment with making communication between the printer and 
30 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 invent.ton is applicable for any type 

of printer requiring a reverse-transport of the printed 
paper. 
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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 ·6 33, a gap 

(platen gap) between the print head 601 mo~nted on the 

carriage 600 and the piaten can be varied. 

As shown in ~igs. 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 

zo 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 
zs 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 6.82 

turns, the displacement transfer lever 683 turns in unison. 

As a result, the lever 683_ is dis·J?laced so as to determine 

30 the range within which the carriage detect lever 686 turns. 
The carriage detect. lever 686 contacts a protrusion 53·7 of 

the carriage 600 when the carricrge 600 returns to the home 

position, and is displaced by the protrusion. The detector 
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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 (Fl.-g. 34(a)} to the thick-paper 

s 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 
10 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. 

15 The carria.ge 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 

20 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, Hand L signals, the 

CPU determines the selected pla:ten gap and the arrival of the 
25 carriage 600 at the home position in the following manner. 

30 

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. 

an L signal. 

Under this condition, the detector 687 produces 

Upon receipt of the L signal, the CPU 

determines that the selected platen gap is for the normal 

paper. When the carriage 600 re-aches the home 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. 
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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. Accor~ingly, the carriage detect lever 686 is 

at the neutral position 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 

position, 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 deteri:nines 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 

2.0 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 

2.5 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 

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 sides of the frame 992 of the 
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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 li0k~,. 
s the paper guide portion 141 of the first cover 140. When 

attached to the printer body, it forms one side of the pape_r 

supply path Al. 

A release ge~r 996 is axially slidably mounted on the 

f·rame 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 

zo 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·::::.--~.:-~(0 •• ':""' ~'. 

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

zs 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 

30 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 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 
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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 

s 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 

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 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; 

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 operatic~ of the printer thus constructed 
will be described. 

- 42 -



THIS SHEET HAS BEEN 
REPLACED . 

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 

5 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 

10 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 5·00, is interlocked 

with the roller transmission gear 347 and the drive gear 351. 

The carriage is in a stand-by state. 
15 Under-this condition, in response to a print start 

signal, 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 
20 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 .P?tper-feed roller q~a~:-3.~.~--in .the paper-feecL> .. -~,=- · ._ 

direction. With the rotation torque generated, the paper-
zs 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. 

30 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 4~5, and stops there. 

1ili~i~f 
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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 betwee~ the platen 501 and 

s the paper hold roller 415. 

Then, the printer operates in the following manner 

according to a preset program. The drive mo~or 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 nun 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 

clockwis~ in Fig. 1. The load for the paper. feed motion is 

. reduced-, ensuring. a "precise .:p~fi~t.inc/:o_peration. 

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. 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 

- 44 -
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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 

s 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 

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 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 impedance by the paper 

hold roller 415, and is printed while being moved forward by 

zo 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.~tna···rele-ase lever 998 ··-tci ·th~~"· ·-· · · 

broken line position in Fig. 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 9101 

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 mode. 
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Claims 

5 1. A printer,. comprising: 

--~ :_10 

·~-· .-·-: ·: .... 

15 

a paper feed roller (354); 
. . . 

means (300) for rotating said paper feed roller 

(354) between a pap~r feed position and a non-feeding 

position; 

___ . . drive force transmitting means (355, 356, 358) 

' .. for~- transmitting .a drive force to . said paper· feed roller· 
. ( 35 ~) ; - . ,: . . . . 

. . ,,, .. _ a carriage ( 609) reciprocat.i.yely_. movable·.· 

lat~rally" along the width of a paper fed by .. s~.id 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 

20 (354) a paper-feed directional rotating force and pivot force 

of · said paper feed roller from the non-feeding position to 

.. _, ____ .the .. paper ... .feed ... posi.tion .. · .. -~---·--·~ ~-··. _ .... -..... 
. . . . . . - . ::.·.. . - . : .. ··· _._.. . . . .. ·- ... 

;:::: _:;; :····-:. -=~~'~t:.? =i:i~:~:~~:.:~ .. ,~.;:,~:~i::~t~::~.,:~~-;.~~~1'.~1/~i~·.§;;.:;~~~~~.::':~~~~:."..;: : ... -·· 
· · ·.·. · ·· - ._ .... -.. , 2. · ·.··The printer· ·according· to claim 1, wherein sai~ 

25 . _ int~~ediate tran~z#ssio_n 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 

30 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). 
35 
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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 hoider (356) an4 brought to contact with the frame of 

the printer. 

··-· .. -. 
. . . ~;.:'.·:-::.. '-· 6 ~:.. A printer, ·especially according to·any ·one of 

... . -
. ·~·~he preceding claims, comprising: - ·- -

.... 
. ~ '":. 

-·· a paper.feed roller 

a platen (501); 

(354) for;feeding a paper; 

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 

said 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 

.- .:·· -- :--''= ·····:·····-, .• ·· · -- - a · tension:;·roll~r· ·.(. 450) . supported at ·the other 

,f,.;~:""~~:~-,~~~;,:end::,":of_ ... ~ai,d--?:;lev.er-..~~t~3.0f/\;~Es~.i,d_.f;J:e:qsion roller ·· c 45(}) .· beinq 

.. . ·.. . . io~ated be~ween ~aid. :~~pe~ ·.hoid. r·~ller ( 415) and said paper 

25 feed roller (354) and· receiving a tension of the paper 

co~veyed 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 

35 

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 plate~ (501) with a greater force. 

8. A printer, ·especially according to any one of 

the preceding claims, comprising: 

111111111111111111111111111111 
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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 

separating pawls (211). are each tilted downwardly in a paper 

. . fee_d direction so· that the uppermost paper is easily warped 

: 10 -: . . :~_.::~~ez:eby. . . 
. -~ =.: ~:. ~~ • 

- . : -- . : .. ·.--:.:.: •. ·- -- . . .. - •·. : _;,_: .... :-:--·· ... -

15 

20 

. . -·=- ~.:. 

_,_.:._'.:- :~.·.:;:.t:.;~t:.~~~~--:;· ~~. :The_ printer according .to claim 9, ·-· further ~---· 

.. compri_s~ng·<a ·.hopper ( 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, ,.compJ;'ising a hopper ( 220) . for ·pus~ing the uppermost paper·· 

"· :~~--:.::-~7:-;:-;..·~- .-. so·-. ::,that~'!'"-:>the .;~:.corners--·· thereof>· contac:t -=~~-said · separation ~-pawls·;; .. ~ ;:· .. , ~ ·, .. · '· .. 

. . { 211), . ~-~ld. ·.·hopper ( 220) . ·being ~ovabl~ forw"ardly a~d 

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 separation pawls (211) separate 

the uppermost paper from the remainder of said papers in the 

35 cassette ( 200). 

11111111111111 11111 11111111111 
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13. The printer according· to 

comprising a paper feed roller (354) 

uppermost paper from said cassette body 

flap (212) is located backward of said 

(354). 
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claim 12, further 

for feeding said 

(210), wherein said 

paper feed roller 

14. A printer, especially according to any one of 

the preceding claims, comprising: 

a roll-shaped platen (501); 

a discharge roller (730)· for·discharging paper 

_that i~"fed by said platen (501); and 
· ::::::·:.:;:~.:·~·-·,_:· ·.-::- :-~ a· .. transfer .·::roller ( 720) · located between. said 

.. 

. · .. :..:'>':platen'··cso1)···and said discharge rol~er (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 

tz:ansfer roller contacting said discharge roller ( 730) to 

transfer a rotating force of said platen (501) to said 

discharge roller (730). 

20 

15. The printer according to claim 14, further 
;--'· · .:·····.··9ainpr~·siiig:· · ··· -- · - -· ··- ~ ·· 
-·, -:~, :f:~~;: ~- :'=~·~,~~~-- :· ~: ~-- --- -. ~--- · · ·· · · · ·{J_' • -_: ': ~fr-~:~1iit~g~~~-:::;·ha iei~:r··"·· .... _;.~ c7 4 o > for rotatably- .. ·. 

supporting said discharge 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 ac_cording to claim 15, wherein sai<:i 

35 printer further comprises an upper ( 120) and lower ( 11.0) case 

11111111111111 1111111111111111 
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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 s_upply path, for transporting a 

10 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 

15 (lOOa) 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 ( lOOa) is disposed vertica;J.ly 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 (lOOa); and 

a second bottom surface- ( lOOb) , disposed 

substantially orthogonal to said first bottom surface (lOOa), 

each of said first and second bottom surfaces ( lOOa, lOOb) 

being adapted to face a printer placement surface upon which 

35 said printer is supported. 
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21. The ·printer according to claim 20, wherein said 

second bottom surface ( lOOb) is the rear side of the printer 

when said first bottom surface (lOOa) 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 surf ace of the 

printer, said discharge port ( 121) being located where the 

10 rear side (lOOb) intersects the top surface (lOOc). 

23. A printer, especially according to any one of 

the preceding claims, comprising: 

a single discharge port (121) for discharging a 

15 printed paper; 

mounting holes (lOOd) disposed at sides of the 

discharge port (121); and 

a disc~arge tray (800), a vertical tilting 

direction of said tray being selected by changing an 

20 inserting direction of said tray into said mounting holes 

( lOOd}. 

24. The printer of· cla.im. ·23, wherein said discharge 

tray (800) performs as a guide plate for guiding the printed 

25 paper onto an upper surface ( lOOc) 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 ( lOOc} of the printer is inclined for sliding 

the printed paper guided by said discharge tray ( 800), and 

said upper surf ace of the printer further . comprising a 

concave portion ( lOOe, lOOf, -lOOg) for guiding the printed 

paper to a center of widthwise direction of the printer. 

35 
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26 .. The 

stopper (242) for 

upper surf ace of 

7 

printer of claim 25, 

stopping the printed 

the printer, said 

disposed on a paper cassette (200). 
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further comprising a 

paper sliding on the 

stopper. (242) being 

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 (14~) assembled openably or 

detachably with respect to a printer body · without 

cons ti tu ting 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 

cons ti tu ting a part of said printing section, said second 

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

(A2). 

cover 

28. 

(140) 

The printer of claim 27, .wherein said first 

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); 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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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 said platen (501); 

a,paper feeding 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 

instead of said cover ( 140); and ~L~ a,~1-..ll. C/12 ) L .. ...-
_...--:_-- --..-:-------·--.•. ~ ,.1, 

a-·-guide portion ( 141 )~ di~posed on said tractor . - ,,-:::::;_ .. . 

( 900), said-=;qu:rae·~port'i'orf · ( l~orming one surface of / 
- ------------- C.. tt:,-{. C' _., ... ~ { 9 ; 2.- ) ./' 

paper feeding path (Al) instead of saad cover (140) when 

body 

Cunit 

said 

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- betW.een. 

said platen (501) and said carriage (600); 

25 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 

30 a single detector (687) for detecting said gap 

35 

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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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; 

10 

an o~tional tractor unit (900) for transferring 

a continuous sheet, sa·id tractor unit (900) being mounted on 

said printer body; and 

a release mechanism (995, 996, 998, 9101) 

disposed on said tractor unit (900) for releasing said paper 

hold roller (415) from said platen (501). 
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