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DESCRI PTI1 ON DEVI CE FOR PARALLEL JUSTI | CATI ON OF PRI NT

HEAD RELATVE TO THE PLATEN TECHNI CAL FI ELD
5 The present invention relates to printers.

BACKGROUND ART Conventionally, handy printers are known

whi ch are wosmessicapabl e of printing desired informatponmensdy at- a
desired place. 10 In a printer of this type, for exanple, a
printing t ape cassette which is provided with an ink ribbon and a
printing tape is renovably set in the printer. body. The i nk ribbon
and the printing tape are disposed in an . over | appi ng manner
between a print head and a platen 15 1 roller in the printer body. In
such, state, the platen roller presses the printing tape and the

i nk ribbon agai nst t he® ﬁr%nf %gaﬁ,'r nfl X he platen roller is then

rotated to feed DEVICE FORKPARADLELIUSTIRICATION QR PRIMIIHERD REMTIVE TO THE PLAMRI | € T he
print head is being driven in accordance with
TECHNICAL FIELD
5 The present invention relates to printers,
BACKGROUND ART
Conventionally, handy printers are ﬁnown which are
capable of printing desired information easily at a
desired place.
10 In a printer of this type, for example, a printing
tape cassette which is provided with an ink ribbon and a
printing tape is removably set in the printer body. The
ink ribbon and the printing tape are disposed in an
overlapping manner between a print head and a platen
15 reller in the printer body. In such state, the platen
roller presses the printing tape and the ink ribbon
against the print head, and the platen roller is then
rotated to feed the ink ribbon and the printing tape -
while the print head is being driven in accordance with
20 print information to print desired infﬁrmation on the
printing tape.
In this printer, the print head and the platen
roller are disposed.in an upstanding manner within the
) printer body so as to be closable to each other. When
25 the tape cassette is set within the printer body, the

print head and the platen roller are moved away from

each other, the ink ribbon and the printing tape are
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20 print information to print desired information on the

printing tape. In this printer, the print head and the platen
roller are disposed in an upstandi ng nmanner within the printer
body so as to be closable to each other. Wen 25 the tape cassette is
set within the printer body, the print head and the platen roller
are noved away from each other, the ink ribbon and the 'printing
tape are WO 97149560 Printed from M nosa 05/ 06/ 19&#s86nidss 57 page
- 3- WD 97/ 49560

PCT/ JP97/ 02142 _ 2 i nserted
from above in an overl appi ng nmanner into bet ween the spaced print
head and the platen roller. In _ printing, the platen roller
approaches the print head to press the ink ribbon and the printing

t ape agai nst the

int head. The Brint head is attached to an
upst andi ng into

insé;ted frJ%rabove in an overlapping manner in
between the spaced print head and the platen roller. In
printing, the platen roller approaches the print head to
press the ink ribbon and the printing tape against the
5 print head. The print head is attached to an upstanding
protective member fixed at a lower end to a chassis
attached within the printer body. The platen roller is
attached rotatably at an upper and at a lower end to a
support member which in turn is attached turnably to an
10 upstanding support shaft, which is fixed at a lower end
to the chassis. The.support member is turned around the
support shaft so as to move toward/away from the priﬁt
head.
In such printer, the protectiQe member of the print
15 head and the support shaft of the platen roller are
fixed only at their lower ends to the chassis in an
upstanding manner, but they are not fixed at their upper
ends. Thus, by pressing the platen roller against the
print head, the print head is likely to move away at i£s
20 upper portion from the platen roller. Thus, the print
head and the platen roller cannot be brought into
uniform contact with each other through their lengths,
so that there is a difference in printing state between
the upper and the lower portions of the print head to
25 provide no uniform printing and deteriorate the print
guality.

Such a problem would also arise in a structure in
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prot ective nmenber fixed at a |lower end to a chassis attached
within the printer body. The platen roller is attached rotatably
at an upper and at a lower end to a support nmenber which in turn
is attached turnably to an 10 upst andi ng support shaft, which is
fixed at a |l ower end to the chassis. The support menber is turned

around t 8@ o4es6p support shaft so as to nove towgy, #@W ;fr@mthe print
head. In such printer, the protectlve me the print 15

head and the support shaft of the platen roller are fixed only at
their lower ends to the chassis in an upst andi ng manner, but they
are not fixed at their upper ends. Thus, by pressing the platen
roll er against the print head, the print head is likely to nove
away at its 20 upper portion fromthe platen roller. Thus, the print
head and th@ipﬂxa&tsnplddnercm:n@s ﬁe:ebrmdgmz wintah the print uniform cont act

wi th each t rthro eir len so that there is a
. di fference p"l’*l i n'%' 2 bgﬁ’/gewe platen xo}deX- pper and the | ower

portions ofzsp&ﬁqauyntwﬂaaaﬁaé &esaéztive 1@gankdes eUpidndr M printing and
deterlorate the print qua Xn Such a probl em woul d
al so ari sePpfd a“é‘t For (RipEes foller ive' fncreased to upe | "dde¥ r om M nosa

05/ 06/ 1999 ;PP 13 RgO¢atdd®ne 4ibove problem would be striking.
DISCLOSURE OF INVENTION
It is therefore an object of the present invention
to provide a printer which prevents the print head.and
the platen roller from moving at one end from each
10 other, and presses the print head and.the platen with
uniform pressure to improve the printing quality.
In order to achieve the above object, the present
invention provides a printer in which at least one of a
print head and a platen is attached at one end to a
15 printer body, and any one of the print head and the
platen moves to separably press the other of the print
head and the platen, comprising: . _;
a space restricting member attached to any one of
the print head, platen, and printer body for engaging
20 disengageably with the other end of the at least one of
the print head and the platen to restrict the print head
and the platen roller at a predetermined space from each
other.
Thus, the space restricting membher attached to any
25 one of the print head, platen and the printer body is
engaged with the other end of at least one of the print

head and the platen to restrict the print head and the
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3 which the platen roller is fixed and in which the print

head nmoves toward/away fromthe platen roller. Especi al |y, when
the respective |l engths of the print head and the platen roller
are increased to use a w der 5 printing tape, the above problem
woul d be striking. ' DI SCLOSURE OF | NVENTI ON*

It is theref owmeamesebj ect of the present invention peTiPbA2f3E OVirde a
printer which prevents the print head and the platen roller from
noving at one end fromeach 10 ot her, and presses the print head and
the platen with : uni form pressure to i nprove the printing quality.
In order to achieve the above object, the present i nvention
provides ‘a printer in which at |east onetof a - print head and a

platen is attached at one end to a 15. ﬁgwlru dy, and any one of the
print head and tifeter at a copgtang diffgnce a‘b’f Thr dUS i ot her  of

the print prinkteas, and $HRtPhéedeBna Gﬂ{épf:iaﬁdeﬂgare placed so as. 2 Space
restricting nmenber attached to any one of- .
not to move away from each other to thereby press. both
uniformly against each other. Accordingly, there is no
5 ) difference in printing state between the one and the
other end of the print head and the platen to ensure
uniform printing and hence improve the print quality. —
In another aspect the present invention also
provides a printer in which at least one of a print head
10 and a platen is attached at one end to a printer‘bpdy,, e
and any one of the print headiand'thelplaten moves to
separably press the other of'the print head and the
platen, comprising: B . o _
a chassis attached within the printer body; and
15 .a space restricting member attached to the chassis_
for engaging disengageably with the other end of at
least one of the print head and the platen to restrict
the print head’ and the platen at a predetermined space
from each other. ' _ | _
20 Thus, since the space restricting member is fixed
firmly to the chassis, the space restricting member is
not unsteady, and fixes at least one of the print head
and the platen securely at one end. This secnrely_
prevents the.print head and the platen from moving at_
25 one end from each other, and'presses'both uniformly
against each other through'theirﬂlengths..'Thus, there

is no difference in printing state between the one and
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the print head,

pl aten, and printer body for engaging 20

di sengageably with the other end of the at |east one of

head and the platen to restrict the print head

roller at a predeterm ned space from each ot her .

Thus, the space restricting nenber attached to any 25
print head, pwowrsssnd the printer body is
end of at |east one of the print
the print head and the

the print

and the platen

one of the

engagedraveriie ot her

head and the platen to restrict
Printed from M nosa 05/06/.1999
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at a constant distance fromeach other. 5Thus, in printing, the

print head and the platen are_placed so_as
each other to th&¥

10

15

20

25

%lﬁF Feesrgi Bﬁttﬁxe print head and the plg'g[n to ensure
uniform printing. In a further aspect, the present
invention also provides & printer in which at least one
of a print head and a platen i§ éttached at one end to a
printer body, and any one of the print 5ead and the
platen moves to separably press the other of the print
head and the platen, comprising:

a cover attached turnably to the printer body for
covering the other ends of the print head and the platen
openably; and .

a space restricting member attached to the cover
for engaging disengageably with themother end of the at
least one of the print head and the platen roller as the
cover is openably closed to restrict the print head and
the platen at a predetermined space from each other.

Thus, by opening/closing thé cover; the other end
of at least one of the print head and the platen is
disengagably engaged by the space restricting member
attached to the cover, so that the trouble to
engage/disengage the space restricting member with/away
from the other end of the print head or the platen is
saved., Since the space restricting member is attached
to the cover, a space which would otherwise be required
for attaching the space restricting member to the
printer body is eliminated to reduce the size of the
printer.

BRIEF DESCRIPTION OF DRAWINGS
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uni fornly agai nst each other. Accordingly, there is noo 5 di fference
in printing state between the one and the ot her end of the print
head and the platen to ensure uni form printing and hence i nprove
the print quality. I n anot her aspect, the present invention
~also provides a printer in which at |east one of a print head 10
and a platen |s attached at one end to a printer body, = and any one

of the pri f&g and the platen nmoves to abI ress the
ot her of tﬁ’e print head and the pl at en, con%?’% é’ o :

a chassis attached within the printer body, and 15 ° : a space .
restricting nenber attached to the chassis for engagi ng

di sengageably with the other end of at | east one of the print head
and the platen to restrict he print head andthe pl aten at a
predeterm ned space. - from-each-others "20°° =~ | Thus, since the
‘'space restricti ng‘mni)elrs aSpérlspechive view of fd ENtst esbédumenlBassi s, the ‘space
restricting nenbe - not ‘unst eady, and fixes at |east one of the

print head ©°%f?2 "ri“’é?ﬁi aFﬁ%"’dPﬁt*é‘htg%c‘tﬁaé?v APVeE©BAd. This securely

prevents the prirtrchendsasthdrifedditborids o NBVpAGaE 0¥, One end from
each other, and presses both uniformy" agai nst each ot her through

their | engt hd. siwdngtingegtion of a tapg cygsefitef é‘P"@nG@em‘-r-‘ipltﬁntl ng state
betmeeg the 99 ﬁﬂAQng a cassette cover in FlG. 1-

FIG. 3 is a partially broken-away ‘enlarged: plan
view of FIG. 1: _ .
' FIG. 4 is a partially broken—away enlarged side
view of FIG. 1; ' - I
10 FIG. 5 is an enlarged side View of .the:printer,
showing a partially opened cassette cover; -
FIG. 6 1s an enlarged side view of ‘the printer, -
showing the completely opened cassette cover of FIG. 5:
FIG. 7 is a plan view of the printer with the FIG.
15 1 cassette cover being open.
FIG. 8 is a perspective view of an essential:
portion of the internal structure of the priqter;of-FIG;- -
FIG. 9 is a perspective view of the printer of FIG.
20 8, especially showing the cutting operation by a cutter
in the state of FIG. 8, _
FIiG. 10 is a cross-sectional view taken along A-A
of FIG. 8 in a state where the space between the print
head and the platen roller is restricted by the . space
25 restrictiog member; | |
'FIG. 11 is a cross-sectional view taken along B-B

of FIG. 9 in a state where the space between the print
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5 the other end of the print head and the platen to ensure

uni form printing. In a further aspect, the present i nvention

al so provides a printer in which at | east one of a print head and
a platen is atweetesdoat one end to a 5 printer bodycrmeteaay one of
the print head and the pl aten noves to separably press the other
of the print head and the platen, conprising: . a
cover attached turnably to the printer body for covering the other
ends of the print head and the platen 10 openabl y; and

a space restricting nenber attached to tHe cover for engagi ng

di sengageably with the other end of the at. | east one of the print
head and the pl akead pof| e adategeroller is restyépted bypEimFPRCR| osed to

restrict the pri;gsgygggiﬁgqi . the platen at a predeterm ned space
from-each other. Thus, by opening/closing the cover, the
ot her end - FIG. 12 is a plan view of a cam driving mechanism

and a2 print driving mechanism of the printer;
5 . FIGS. 13A and 13B are a perspective view and a
bottom view, respectively, of a cam member:
FIG. 14 is an exposed perspective view of a clutch
gear:
FIG. 15 illustrates a positional rélationship
1C between the platen roller and a paper jam sensor;
FIG. 16 illustrates a printing tape twined around
the platen roller in FIG. 15; _
FIG. 17 is a plan view of the printing tape and the
platen roller of FIG. 16;
15 FIG. 18 shows a change in an electric current when
a tape jam is sensed by a paper jam sensor;
FIG. 19 illustrates the operating position of the
platen roller at the initial position of the cam member;~
FIG. 20 shows the operating state of the platen
20 roller when the cam member rotates so that a connecting
pin arrives at the boundary between a roller driving
groove portion and a non-driving groove portion of a

first cam groove;

FIG. 21 is a cross-sectional wview of an essential
25 portion of a second embodiment of the inventive printer;

and

FIG. 22 is a broken-away side view of an essential
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of at |east one of the print head and the platen is di sengagabl y

engaged by the space restricting nenber attached to the cover, so
that the trouble to 20 engage/ di sengage the space restricting nmenber
wi t h/ away fromthe other end of the print head or the platen is
saved. Since the space restricting nmenber is attached to the
cover, a space_ which would otherw se be required . for attaching the
space restri (,\tvomamnber to the 25 printer body i Scehbstsigi e to
reduce the size of the printer. BRI EF
DESCRI PTI ON OF DRAW NGS Printed from M nosa 05/06/ 1999
09: 35: 57 page -7- , WO 97/ 49560 -

PCT/ JP97/ 02142 o FIG 1 is a perspective view of a first
enbodi nent ' of a pr| nter accor dlang to the present invention;

portion of a third embodiment of the inventive printer :
with a cassette cover being closed. and
FIG. 23 is a side view of the printer ‘of FIG. 22
with its cassette cover being open.
S BEST MODE FOR CARRYING OUT THE INVENTION
[First Embodiment] '

Referring to FIGS. 1-20;ra.iirst”embodiment of a

printer according to the present invention will be
described. ' ' ' '

10 ' FIGS 1- 3 show the appearance of the printer, which '
is a handy one capable of performing a color printing
operation, and is provided with a body 1. A cassette

.cover 2 is openably provided ‘on an upper surface of the
printer body 1. A switch unit 3 composed of various

15 switches.snch as an. on/off swztch and a print starting
switch is provzded in the Vicinity of the cassette cover
2. A cassette receiving recess 5 open up at la in which
a printing tape cassette 4 of FIG. 2 is removably set is
provzded below the cassette cover 2 within the body 1.

20 ' ‘The cassette ‘cover 2 has at 'its rear end’ an '
attaching member 6 which is attached turnably at a lower
end to the’back.ofnthe“printer body 1. The cover 2 has
a central recess 7, a left half of which receives a
display 8 which displays print information and/or other

25 1nformation inputted hy the switch unit 3. Downward
protruding guides 9 are provided along both the_opposite

sides of the lower surface of the cassette cover 2 to
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FIG 2 is a perspective view of the printer of FIG 1, show ng

I nsertion of a tape cassette into the printer 5 by opening a
cassette cover in FIG 1; FIG 3 is a partially broken-away
enl arged pl an view of FIG 1; FIG 4 is a partially
broken-away enl arged side viewof FIG 1; 10 J FIG 5is
an enl arwednssde vi ew of the printer, showraxprsropraiti & 1y opened
cassette cover; FIG 6 is an enlarged side view of the
printer, showi ng the conpletely opened cassette cover of FIG 5;
FIG 7 is a plan view of the printer with the FIG 15 1 cassette
cover bei ng open; FIG 8 is a perspective view of an

essenti al portion of the i9nternal structure of the printer of FIG
1; e of ter of FIG 20
8, especi aﬂefre?lsovﬁ"ﬁﬁe?‘ﬁgg% ?“’ﬁ%&’ 8 a?‘? tg in the

state of Fla@Gong; opposite sides of thé>tap@ d:é:‘ss&tf‘é’ ass:a:eebbwal vi ew t aken
“along A-A of FIG 8 in_a state where the space between the print

head and t fBep| theeFPPIRTEICIVETT 85t PRERAPIBySIamedst e . restricting

nenber ; tape cassette 2l & thh bSay 10" 085 =86 'bQQ@'ianQ&V tgaken along B-B
of FIG 9 in a state where the space between the print
5 a hook 11 is provided on a lower surface of a forward

end of the cassette cover 2 to be engaged with an
engaging portion 10 in the printer body 1 when the
cassette cover 2 is closed. The engaging portion 10 in
the body 1 is disengaged from the hook 11 of the

10 cassette cover 2 when a push button-nnit 12 provided on .
an upper surface of the body 1 is depressed.

A tape cassette 4 to be set in the cassette

receiving recess 5 has a cassette casells shown in FIG.
2., Provided within the cassette case 13 are a tape feed

15 reel 15 around which a printing tape 14 is wound, a
ribbon feed reel 17 around which an ink ribbon 16 is
wound, and a ribbon wiﬁding reel 18 around which winds
the ink ribbon 16. In such sifuation, the printing tape
14 fed out from the tape feed reel 15 and the ink ribbon

20 16 fed out from the ribbon feed reel 17 are disposed
movably in an overlapping manner within a fecess 19 on a
side of fhe cassette case 13. The ink ribbon 16 is a
color ink tape composed of a cyan ink portion, a magenta
ink portion, a yellow ink portion, a transparent

25 laminate portion of the séme length arranged repeatedly
in this order.

As shown in FIGS. 2 and 7, a heat producing type
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the platen roller is restricted by the space restricting nmenber;
FIG 12 is a plan view of a camdriving nechani sm and a print
driving mechani smof the printer; 5 FIGS. 13A and 13B are a
perspective view and a bot tomview, respectively, of a: ca‘m—rrenbe‘r;
FIG 14 is anwespssed perspective view of a clutch rCTIPYIRA

FIG 15 illustrates a positional relationship 10 bet ween t%e pI aten
roll er and a paper jam sensor; FIG 16 illustrates a printing
tape tw ned around , the platen roller in FIG 15;

FIG 17 is a plan view of the printing tape and the platen roller
of FIG 16; 15 FIG 18 showaoa change in an electric current
when

print head 20, a platen roller 21 a tape feed shaft 22,
and a ribbon winding shaft 23 are disposed in an
upstanding manner within the cassette receiving recess S
in the body 1. When the tape cassette 4 is set within
5 the receiving space 5 the tape feed shaft 22 is

inserted into a hollow cylinder of the tape feed reel
15, the ribbon winding shaft 23 is inserted into a
hollow cylinder of the ribbon winding reel 18, -and the
print head 20 is inserted into the s;de recess 19 on the

10 cassette case 13 so that the overlapping printing tape
14 and ink ribbon 16 are disposed between the print head
20 and the platen roller 21._ In this state, an ink in - .
the ink ribbon 16 is transferable by the print head ‘20
onto the: printing tape 14.' A printed printing tape 14

15 is discharged from a tape exit 24 in the body 1 to the
outside. The ink ribbon 16 used in the printing is then
wound around the ribbon winding reel 18 in the cassette
case 13. ' ' _ . _

The print head 20 is a thermal head-in which a

20 plurality of heat.producing_elenents are arranged SO as
to extend'vertioallf to generate heat appropriately'in
accordance with print information. As shown in FIGS. B .
and 9, the thermal head is fixed within an upstanding
protective member 26 which is fixed at a lower end to

25 the chasSis 25 which in turn is fixed to the printer
body 1. The chassis 25 and the protective member 26

which is a part of the chassis are made of a
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a tape jamis sensed by a paper jam sensor; FIG 19
illustrates the operating-position of the platen roller at the
initial position of the cam nmenber; FIG 20 shows the
operating state of the platen 20 roll er when the cam nenber rotates
so that a connecting pin arrives at the boundary between a roller

driving wogi@sye portion and a non-driving groove paefiroiezah -
first cam groove; FIG 21 is a cross-sectional view of an
essential 25 portion of a second enbodi nent of the inventive printer;
and FIG 22 is a broken-away side view of an essenti al
Printed from M npbsa 05/ 06/ 1999 09: 35: 57 page -9- WO
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8 mechanically strong rigid material such as stainless
steel and appropriately bent at required positions.
The platen roller 21 is made of an elastic material
such as rubber. As shown in FIGS. B-1l, a vertical
5 shaft 2la extending through the platen roller 21 at its
center is rotatably attached at its upper and lower ends
in a U-like support member 27. The support member 27
is, in turn, attached turnably to a vertical support
shaft.ze, which is fixed at a lower end to the chassis

10 25 and at an upper end to an upper attaching portion 25a
of the chassis (a part of the chassis 25) positioned
above the support member 27. The support membér 27 and
hence the platen roller 21 are biased toward the print
head 20 by.a coil spring 29 provided between the support

15 membexr 27 and the chassis 25. When the support member
27 turns around the support shaft 28 depending on the
rotation of a cam member 30 (which will be described
later in more detail) in this state, the platen roller.’
21 moves toward/away from the print head 20.

20 As shown in FIGS. 2-5, a space restricting member
31 is provided facing the right half of the recess 7 in
the cassette cover 2 on the upper attaching portion 25a
of the chassis 25 to which the support shaft 28 is fixed
at its upper end. The space restric@ing member 31

25 composed of a rigid flat plate 32 made, for example, of
stainless steel is attached turnﬁbly at cne end by an

axle pin 33 to a pair of upstanding attaching lugs 34
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portion of a third enbodi ment of the inventive printer with a

cassette cover being closed; and : FIG 23 is a side view of
the printer of FIG 22 with its cassette cover being open. 5
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ First Enbodi nent] —
Referring to FIGS. 1-20, a first enbodi nent of a printer according
to the present invention will be descri bed.. 10 Fl GS.
1-3 show t he wppeesance of the printer, which “a’handy one
capabl e of perform ng a color printing operati o TR 24 provi ded
with a body 1. A cassette cover 2 is openably prow ded on an
upper surface of the . . printer body 1. Aswitch unit.3 conposed of
various 15 swi t ches such as anon/ of f switch and a print starti ng
switch is provi ded in the VICI nity of thg cassette cover 2.: A
‘cassette receivin gg % \c/)tglgn up at=la in which .. .-~ aprlntlngtape
cassette 4 of FIG 24 ERDBVAER| YPREE: aftpching P°rti<p? @Gﬂd:eﬂ:lthel ow t he .
cassette cover &hassis rzst.herﬁeodj{atl 1 ette cover 2 has
at its rear end an- RS attach?naggrrgrfbg?s gn\/\ﬁ gl;ﬁgj%q'é'ﬁ?a%%d turnabl y
at a lower 1P theqpihep q7e thrreRE ofn Mhéclpranneugaghﬁglylug 35 The cover 2 has

a central receSintegfhll Gitn hakf e%‘?l ch recei __display 8
whi ch di \s\gl ays pri n% i nf-or-mat %aonz%g:n ¥§5°f the Htl’rPBrhﬂdl on inputted

by the swPtch ufPti3.disengeosably engaged topﬁalhlthlﬂ-l I}ﬁegizgs?,eétg, re provided

al ong both the [ si'des .of the lower surface o the cassette
cover 2 to gBB&g;éhgs of the print head 20 and the platen roller 21

at a constant space from each other.
The space restricting member 31 is biased by a
. tor51on spring 36 attached to the axle pin 33 so that
10 the flat plate 32 thereof is substantially upstanding.
When the flat plate 32 becomes upstanding by the
resiliency of the torsion spring 36 the cassette cover
2 isg pushed upward to open A synthetic resin cover 37
(FIG..B) is attached to an upper surface of the flat
15 plate 32 so as to cover the engaging hole 32a from above
and come into contact with the inside of the cassette
_ cover 2 ‘A synthetic resxn damper (not shown) which
damps impacts which the flat plate 32 gives is
preferably disposed on an upper surface of the
20 protective member 26 of the print head 20.

As shown in FIGS. 8 ‘and 9 a cutter 40 which cuts
the printing tape 14 is provided at the tape exit 24 in
the Vicinity of the print head 20 and the platen roller

. '_ 21.. The cutter 40 is composed of an edge 41 fixed at a
25 lower end to the chassis 25 and substantially upstanding
along a passageway of the printing tape 14, and a

movable edge 42 attached rotatably to the lower end of
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9 depress correspondi ng hori zontal collar lugs 4a provided
al ong opposite sides of the tape cassette 4 from above when t he

cassette cover 2 i.s openably closed to fix the tape cassette 4 to
t he body 1. As'?ﬂ3ﬁﬂﬁgest in FIG 4, 5 a hook 11 i sequresmoaisel on a

| ower surface of a forward end of the cassette cover 2 to be
engaged with an engagi ng portion 10 in the printer body 1 when

t he cassette cover 2 is closed. The engaging portion 10 in

the body 1 is disengaged fromthe hook 11 of the 10 cassette cover 2
when a push button unit 12 provided on 13 an upper surface of the

body 1 is depresseghe fixed edge 41 by &'\cioPE pciﬁsfﬁat,tgo%hgg %%u%ﬁéri n the
cassette receiving recess 5 has a cassette case shown in FI G
arm 43 extending backward from the lower end of the
movable edge 42 turns in a vertical plane depending on
the rotation of the cam meﬁber 30 and hence the movable
5 edge 42 turns toward the fixed edge 41 to cut a printed
tape 14 away.

The cam member 30 controls the operation of the
platen roller 21 and the cutter 40, and takes the form
of a cylinder, as shown best in FIGS. 13A and 13B. As

10 shown in FIGS. 8-11, the cam member 30 is attached
rotatably to an upstanding fixed shaft 44 provided on
the chassis 25 behind the platen roller 21. As shown
best in FIG. 13A, a first spiial cam groove 45 is formed
on an upper surface of the cam member 30 so as to move

15 the platen roller 21 toward/away from the print head 20.
As shown also in FIG. 13A, a second spiral cam groove 50
is formed on the outer peripheral surface of the cam
member 30 so as to turn the movable edge of the cutter -
40.

20 The first cam groove 45 is composed of a curved
roller drive groove portion 46 extenéing arcuately from
a point on the upper surface of the cam cylinder in the
vicinity of the cuter periphery of the cam member 30 to
a point in the vicinity of the fixed shaft 44, and a

25 semicircular non-drive groove portion 47 continuous to

the roller drive groove portion 46 and extending along

substantially half of the periphery of a circle whose
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2. Provided within the cassette case 13 are a tape feed 15 reel 15

around which a printing tape 14 is wound, a ri bbon feed reel 17
around which an ink ribbon 16 is wound, and a ri bbon wi nding ree
18 around whi ch w nds the ink ribbon 16. In such situation, the
printing tape 14 fed out fromthe tape feed reel 15 and the ink
ribbon 20 -+ 16 fed out fromthe ribbon feed reel 17 are di sposed
nmovably in awoewesdappi ng manner within a recess 19 on sepgpemares Side of
the cassette case 13. The ink ribbon 16 is a | color ink tape
conposed of a cyan ink portion, a nagenta I nk portion, a yellow
I nk portion, a transparent . 25 | ami nate portion of the sanme | ength
arranged repeatedly ~in this order. As shown in FIGS
2 and 7, a heat producing type T . Printed from M nosa
05/ 06/ 1999 09: 35: 57 page -11- - WD 97/49560"

PCT/ JP97/ 02142center is"the fixed shaft 44._ As. shown in I-‘IGS 19-23,
a connection pin 49 provided at a forward end of a
roller arm 48_extending from the back of_theisupport
.memher_27 is.inserted_movably into_the_girst cam;groove

5 45. The state in which the connection pin 49.ia.at the
radially outward end of the roller drive groove;portion
46 in the Vicinity of the outer periphery of the cam
cylinder is the initial state in which the platen roller

21 start to be moved_away from_the print head 20. When

10 the connection pin 49 moves in the roller drive groove
portion 46 relative to same from the radially outermost
end of the roller drive groove portion 46 in the cam
member 30 to near the fixed shaft 44 the platen roller
21 is caused to move toward the print head 20. Hhen the

15 _connection pin 49 moves in the non-drive groove portion
47 relative to same, the non—drive groove portion 47
only turns around the fixed shaft 44 while the '
connection pin 49 is maintained stationary, the roller ~
arm 4B does not move, and the platen roller 21 is

20 maintained pressed against the print head 20.

| The second cam groove 50 is composed of a
substantially ring-like non—drive groove portion (not
shown}) extending substantially along a lower edge of the
cam member 30, and a cut drive groove portion 52 .

25 continuous to the non-drive groove portion and extending
toward the upper end of the cam member 30 in a spiral

manner. As shown in FIGS. 8 9 and FIGS. 19-23, a
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10 print head 20, a platen roller 21, a tape feed shaft 22,

and a ribbon w nding shaft 23 are di sposed in an upst andi ng manner
within the cassette receiving recess 5 in the body 1. When the
tape cassette 4 is set within 5 the receiving space 5, the tape feed
shaft 22 is ] inserted into a hollow cylinder of the tape feed reel
15, the ribbon WPRHUI® shaft 23 is inserted into a PCYEOPAfss2cy | T nder
of the ribbon winding reel 18, and the print head 20 is inserted
into the side recess 19 on the 10 cassette case 13, so that the

overl apping printing tape 14 and ink ribbon 16 are disposed

bet ween the print head 20 and the platen roller 21. 1In this
state, an ink in the ink ribbon 1% is transferable by the print
head 20 onto the printing tape.14. rinte rinting tape 14 15
i s discharged froma. °§E§“e€<‘|“t %A‘Qﬁ"ﬁg?ﬁ% ‘%o yé’l&tﬁgt?ﬁ% B! the out si de.

The ink ribbon 16cusest iamtde ol tiid mdYable Lhed 42 is movablpUidestedind t he
ri bbon winding reel 18 in the cassette case 13. The

print head 20 is A"FhSMFafed@ddcIh SFRPEMZC- 20When the) Gongecipnopimest

produci ng el enent §3 8fKedl {RANHRInGL R3ve groove pdr@1&leAdeMfd khcal Iy to
generate heat appropriately in accordance with print information.

As shown in3FI GS. sgre. it only gpvesy int e mRerdmivehgtrPvesPeitdos Mrtshin an
UES1SN00, st BT, NG QRN Bl 0] ok L
1. The chassi s 25cered thether 61681 isheftradhethe @onnection pin 53 is
maintained stationary, and the cutter arm 43 does not
turn in a vertical plane. Thus, the cutter 40 does not
10 operate. When the connection pin 53 moves upward from
below in the cut drive groove portion 52, it turns the
cutter arm 43 upward, moves the movable edge 42 to the
fixed edge 41 to cut away the prinfing tape 14. When
the connection pin 53 moves downward from above in the
15 cut drive groove portion 52, it turns the cutter arm 43
downward to move the movable edge 42 away from the fixed
edge 41.
As shown in FIG. 12, a cam drive mechanism 55 which
drives the cams 30 is composed of a first motor 56, a
20 screw-like axial gear 57 provided on an output shaft of
the first motor 56, a first larger—diameter intermediate
gear 58 than the axial gear 57 and rotating in meshing
relationship to the shaft gear 57, é first smaller-
diameter intermediate gear 59 provided integral with the
25 first larger-diameter intermediate gear 58, a second
larger-diameter intermediate gear 60 rotating in meshing

relationship to the first smaller-diameter intermediate
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which is a part of the chassis are nade of a Printed
from M nosa 05/06/1999 09: 35: 57 page - 12- WO 97/ 49560
PCT/ JP97/ 02142 11

mechanically strong rigid material such as stainless steel and
appropriately bent at required positions. The platen roller
21 is made of ~an el-astic material such as rubber. As shown in
FIGS. 8-11, wowwmsséocal 5 shaft 21a extending t hrieugberiosia; Pl 2t en
roller 21 at its center is rotatably attached at its upper and

| ower ends in a U1like support nenber 27. The support nenber 27
I's, in turn, attached turnably to a vertical support shaft 28,
which is fixed at a lower .end to the .chassis 10 25 and at an upper
end to an upper attaching portion 25a 16 of the chassis (a part of

the chassis 25) positioned above the support-nenber 27. The
support nenber qgaraﬁﬁj a second smaller-diameter intermediate gear 61

'integral with the second larger-diameter intermediate'
gear 60, and a cam follower gear 62 rotating in meshed
relationship to the second smaller-diameter intermediate

5 gear 61. In this case, the cam follower gear 62 is _
integral-With ‘the lower end of the cam member 30. The
respective gears 58 61 are attached rotatably through

related shaft 64 on . an attachment plate (not shown)

_provided on a 1ower surface of the chassis 25
10 . As shown in FIGS 10 and ll a rotational position >
detector 65 which senses a rotational position of the
cam member 30 is attached to the chassis 25 below the :
cam member 30. As shown in FIG. 13B the rotational
- position detector 65 is composed of a pair of first and
15 second reflective type positional sensors 55a and 65b
disposed on a baseplate 65c, each sensor being composed
_ zof a light emitting element and a photodetection | '
element.“ The pair of the first and second positional
sensors GSa and 65b senses light reflected hy light
20 :reflectors 62a-62d provided on a lower surface of the
cam follower gear 62 of the cam member 30 to detect the
rotational position of the cam member 30 to produce a
corresponding signal _ The cam drive mechanism 55 and a
print drive mechanism 66 to be described later in more
25 detail are controlled by that signal indicative of the
rotational position of the cam member 30. In this case,

the first positional sensor 65a senses the light
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hence the platen roller 21 are biased toward the print : head 20 by

a coil spring 29 provided between the support 15

menber 27 and the

chassis 25. Wen the support nenber 27 turns around the support
shaft 28 depending on the rotation of a cam nenber 30 (which wll

be descri bed : later in nore detail) in this state, the platen.
roller- WO JHISHves toward/ away fromthe print headPROIPsnEa4:

As shown in FIGS. 2-5, a space restricting nmenber
facing the right half of the recess 7 in
t he upper attaching portion 25a

31 is provided
the cassette cover 2 on

of the chassis 25 to which the

support shaft 28 is fixed at its upper end. The space restricting
-menber 31 25 . conposed of arigid fRat plate 32 nade, for exanple, of

stai nl ess steel ir%s%&&@&&egzé ursggb!}%ag&éﬁg% SN YA ea possir:_,__rui’?ﬁ(ﬂgIdef |r0|0rr:1 33

to a pair of upstanding attachin

M nosa 05/ 06/ 1999nr08h85visinpigges-did: periphery of the cam £3¥AcWér49560

PCT/ JP97/ 02142

-gear 62 to detect a print position and a cut end

position on the cam member 30. The second positional

5 sensor 65b senses other two light reflectors 62c, 62d

provided at predetermined positions in the vicinity of

the center of the cam follower gear 62 to detect the

initial position of the platen roller 21 and. the

position of the platen roller which presses the print

10 head 20. The cam follower gear 62 is preferably black

in itself or in its lower surface.

The print drive mechanism 66 drives the platen

roller 21, tape feed shaft 22, and ribbon winding shaft

23 in printing. As shown in FIG. 12, the print drive

15 mechanism 66 is composed of a second motor 67 provided

on the chassis 25, a speed reduction gear chain 68 which

reduces the rotational speed of the second motor 67, a

roller transmission gear chain 69 which transmits the

forward rotation of the secbnd motor 67 whose speed is

20 reduced by the reduction gear chain 68 to the platen

roller 21, a ribbon transmission gear chain 70 which

transmits to the ribbon winding shaft 23 the rotation

transmitted to-the platen roller 21, and a tape

rewinding transmission gear chain 71 which transmits to

25 the tape feed shaft 22 the reverse rotation of the

second motor 67 whose speed is reduced by the reduction

gear chain 68. The reduction gear chain 68 is composed
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12 ) extending fromthe upper attaching portion 25a of the
chassis 25. The flat plate 32 has an engagi ng hol e 32a in the
ot her end thereof in which an engaging |lug 35 integral with the
protective nenber 26 of the print head 5 20 i s disengageably
engaged to maintain the respective upper ends of the print head
20 and the platen-roller 21 at a constant space. from each ot her
The space regigdedsiong nmenber 31 is biased by a cﬂﬂ;@%ﬁ? spring 36
attached to the axle pin 33 so that 10 the fl at pTate hereof is
substantial | y upstandi ng. When the flat plate 32 becones
+ upstanding by the resiliency of the torsion spring 36, the
- . cassette cover 2 is pushed upward to open. A synthetic resin
cover 37 (FIG 8) is attachefgto an upper surface of the flat 15
plate 32 so as to cover the en aglng hol'e 32a -from above - and cone
into contact witfhaphxisdsgnr @ dafs §Bt the output shafiypfrthe A synthetic
resin danper (rggcogglqmm, CP larger geard%r%th LS "yg; the flat plate
32 gives is erab 1"sposed: ‘on -an upper sur a of the 20
protective rrenbwlaﬁﬁowiph@ pbe rAxipdogkaz(072, a smaller gear shown in FIGS.
8 and 9, a cutter 4 | r|nt| 4 is provided
at the tape exft tfﬂpa Wigh &' fartgﬁe A% ?né‘ty o?rsﬁe pr %%é'd 20 and the
platen ral |l er gear 75 rofdtinglhe meshimy réﬁ)atjs:nenm)(taeche)fsmamadge 41 fi xed

at a 25 | ower_end to the chassis 25 and’ substantlallf upst andi ng
gear 74, and a smaller transmission gear 76 integra

with the_transmission gear 75. '?hosengears are attached
rotatably to related shafts 77 provided on the chassis
2s. . . o |

10 The roller transmission geargchainidg is composed.
of a clutch gear 78 rotating in meshing relationship to
the smaller transmission gear 71 of the reduction gear
chain 68, a first larger-diameter intermediate gear 79
rotating in relationship to the clutch gear 78 a second

15 larger-dlameter intermediate gear_Bl rotating in meshing
relationship to_apthird intermediate_gear_éo_integral.
with the first intermediate gear 79. a'larger-diameter
roller transmission gear 83 rotating in meshing '
relationship to a second smaller-diameter intermediate

20 gear 82 integral with the second intermediate gear 81,
and a roller follower gear 85 rotating in meshing .
relationship tc a smaller-diameter roller transmission
gear 84 integral with the roller transmission gear 83.
In this case, the roller follower gear 85 is integral

25 with a lower end of the platen roller 21. The roller
transmission gears 83, 84 are attached rotatably on the

support shaft 28 of the platen roller 21 so that even
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al ong a passageway of the printing tape 14, and a novabl e edge 42

attached rotatably to the | ower end of Printed from
M nosa 05/ 06/ 1999 09: 35: 57 page - 14- WD 97/ 49560

PCT/ JP97/ 02142 13 the
fixed edge 41 \%?a rivet pin 42a, so that a cutter arm43 .
ext endi ng back WP ¥¥HBm t he | ower end of the movBETEIERHE 42
turns in a vertical plane depending on the rotation of the cam
menber 30 and hence the novabl e 5 edge 42 turns toward the fixed
edge 41 to cut a printed tape 14 away. The cam
menber 30 controls the operation of the platen roller 21 and the
cutter 40, and takes the form df a cylinder, as shown best in
FIGS. - 13A and 13BneSthd Gblaten 19WR 11N rbté{fes Brdung khe KipBbsenber 30 is
attached rotatably to an upstanding fixed shaft 44 provided-on

the chassis 25 bethafs 2he thraf@ierofediover geas &h@iiyays meshes with

the roller transmission gear B4. The ciutch gear 78 and
the fespective intermediate gears 79-82 are attached
5 rotatably on the rgspective related shafts 77 provided
on the chassis 25.
The clutch gear 78 is a one-way clutch which

transmits only a rotation in one direction. As shown in
F1G. 14, the clutch gear 78 is composed of a follower

10 gear 86 meshing with the smaller-diameter transmission
71 of the reduction gear chain 68, a transmission gear
87 meshing with the first larger-diameter intermediate
géar 79 with the follower gear 86 being attached
rotatably to the transmission gear 87, and a plurality

i5 of smaller gears 89 disposed within accémmodating spaces
88 provided in the follow gear B6 and rotating in
meshing relationship to internal teeth (not shown) of
the transmission gear 87. When the follower gear 86 -
rotates in one direction and the smaller gears 89 engage

20 with corresponding inner engagement sides B8a in the
accommodating spaces 88, the follower gear 86 and the
transmission gear 87 rotate as a unit. When the
follower gear 86 rotates in the reverse direction and
the smaller gears 89 are disengaged from the

25 corresponding engagement sides 88a in the accommodating
spaces 88, only the follower gear B6 rotates and the

transmission gear 87 does not rotate.
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best in FIG 13A a first spiral camgroove 45 is forned on an
upper surface of the cam nenber 30 so as to nove 15 the platen roller
21 toward/ away fromthe print head 20. As shown also in FIG 13A,
a second spiral cam groove 50 is formed on the outer periphera
surface of the cam menber 30 so as to turn the novabl e edge of the
cutter .40, 20 The first cam groove 45.-i-s. conposed of a
curved “mgw@ghler drive groove portion 46 extendlmgnmauﬁnfﬂy‘from

a point on the upper surface of the camcylinder in the vicinity
of the outer periphery of .the camnenber 30 to a point in the
vicinity of the fixed shaft 44, and a 25 sem circular non-drive
groove portion 47 continuous to o the roller drive groove portion 46
and extending al ong - substantiz@ |y half of the periphery of a

Sg_égl ?12{1036 . .The ribbon mnﬂiprml nt eggéa[ro%Mnngaaisogéggés]é%gg 09:35:57.

PCT/ P97/ 02142_of, an intermediate gear 90 wh_ich_ rotates in meshing
relationship to. the larger-diameter roller transmission-
gear 83 of the roller transmission gear chain 69 _ |

5 attached rotatably to the support shaft 28 and a rihbon
follower gear 91 rotating in meshing relationship to the
intermediate gear 90 with the rihbon follower gear 91
being attached to the ribbon winding shaft 23 so that
the ribbon winding_shaft 23 rotates in synchronism with

10 the platen roller 21. The intermediate gear 90 is = .
attached rotatably to an, upstanding shaft 77 provided on
the chassis 25. _ _ L
The tape rewinding transmission gear chain 71 is
composed of a first intermediate gear 92 which rotates
15 in meshing relationship to the smaller—diameter _
transmission gear 76 of the reduction gear chain 68 a
- second larger—diameter intermediate gear 93 rotating in
) meshing relationship to the first intermediate gear 92
a third smaller- diameter intermediate gear 94 integral
20 with the second intermediate gear 93 a planetary gear
95 which rotates in meshing relationship to the third
intermediate gear 94, and a tape follower gear 96 which
rotates in separably meshing relationship to the
planetary .gear 95. 1In this case, the tape follow gear
25 96 is attached to the tape feed shaft 22 _ The first-
third intermediate gears 92 94 are attached rotatably to
the respective related shafts 77'provided.on the chassis

.
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14 center is the fixed shaft 44. As shown in FIGS. 19-23,

a connection pin 49 provided at a forward end of a roll er arm 48
extending fromthe back of the support menber 27 is inserted
novably into the first cam groove 5 45. The state in which the
connection pin 49 is at the radially outward end of the rollér
drive groove powepms6o 46 in the vicinity of the owcrappeziupheTy of
the cam cylinder is the initial state in which the platen roller
21 start to be noved away fromthe print head 20. Wen 10 t he
connection pin 49 noves in the roller drive groove portion 46
relative to sanme fromthe radially outernost end of the roller
drive groove portion 46 in the cam 21 nenber 30 to near the fixed

shaft .44, the platen rglle .S d to 8§ ward the print
head 20. Wen tht(.a"'g © planethRe elaﬁﬁgspllﬁ 2 rm %smlta ?%é’ %’8n drive groove

portion ' 4éat cdriti BV Qinli6h SiHTRurA s ae&dmaav:&tgtmyeta%ﬁe on 47
only turns around the fixed shaft 44 .whjle connection pin 49

i's maintained stafPBhary, of rdergqopd and third ’é‘?"ﬁ’r“'ngiﬂB"e§eH6? $hove, and the

platen roller 21 i,83 &0 when %ﬁé%@b&?&' ﬂ%ﬁ§§&ﬁo?9@e“§éc&nhemc9£dxm head 20.
The second cam groove 50 is conposed of substantially ring-Ilike

non-drive gboove pB&ris dmagsmittted to the ré-laoﬂperyeseméﬁngt%ubgtarﬁmal |y al ong

ng ower edge of tB‘? moves the pii}@t’l?gb%ar@s éulg' @roqnurthgréa\ég g'glo.l.%\v/:e portion

gear 96 whereas when the reverse rotation of the second
motor 67 is transmitted to the planetary gear 95, the
gear arm 97 rotates so és to move the planetary gear 95

10 to mesh with the tape follower gear 96.

- As shown in FIGS. 15-17, a paper jam sensor 98

which senses that the printing tape 14 is twined around
the platen roller 21 is fixed to the support.member 27
so that the paper jam sensor 98 alwéys has a constant

15 space to the platen roller 21. The paper jam sensor 98
is of the reflective type which includes a light
emitting element and a photodetection element so that a
reflection of light emitted by the light emitting
element is detected by the photodetection.element to

20 output an electric signal indicative of the reflection.
In the state where the platen roller 21 is irradiated
with light from the light emitting element in the paper
jam sensor 98, the platen roller 21_1s black because it
is made of rubber, and absorbs ligﬁt, and a guantity of

25 reflected light detected by the phofodetection element
is small. When the pripting tape 14 is twined around

the platen roller 21 and inserted into between the
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25 continuous to the non-drive groove portion and extendi ng
toward the upper end of the camnenber 30 in a spiral

shown i n FIGS.

M nosa 05/06/ 1999 09: 35: 57 page - 16-

PCT/ JP97/ 02142
connection pin

of the novabw®wase 42 is novably inserted

manner . As

8-9 and FIGS. 19-23, 'a Printed from

15

WD 97/ 49560

53 provided at a forward end of the cutter -arm 43

||ﬂmtﬁﬁuuﬁﬁgond cam

groove 50. Wien the connection pin 53 noves in the non-drive

groove portion
groove portion
per pend

vertical plane.
connection pin.
portion 52, it

relative to 5 same, it only noves in the

non-dri ve

in a direction where the non-groove portion 51 is
icular to the fixed shaft 44, the connection pin 53 is
mai ntai ned stationary, and the cutter azm 43 does not -

Thus, the cutter 40 does not éfrate

Blat ﬁBvﬁE} Bhvi 8°¢ (B support meﬁd@fd%@l ﬁst

ﬁi@%nsléiﬂﬂd 17, light from the light emitting element
is reflected by the printing tape 14. Since the
photodetection element detects this reflected light a

quantity of light detected by the photodetection element

increases, and an electric current flowing out from the

10

.photodetection element rapidly increases, as shown in

FI1G. 18 so that the tape jam is sensed.
The color printing cperation of this printer will

be described next. First the tape cassette 4 is set in

the cassette receiving recess 5 cf the printer body 1.

15

At this time, the platen roller 21 is spaced from the
print head 20._ The printing tape 14 and the ink ribbon
16 which cverlap within the recess 19 in the cassette

case 13 are disposed between the spaced platen roller 21

and. print head 20 the tape feed shaft 22 is inserted

into the hollow cylinder of the tape feed reel 15 of the

20

cassette case 13 and the ribbon winding shaft 23 is

inserted into the hollow cylinder of the ribbon winding

reel 18. In this state; the cassette cover 2 is closed

and the hook 11 of the cassette cover 2 is engaged with

_the engaging pcrtion 10 in the body 1.- At this time,

the space restricting member 31 is depressed against the

. resiliency of the torsion spring 36 by the inner surface

25

of the cassette cover 2 so that the flat pcrtion 32 of
the space restricting member 31 is turned around the

axle pin 33, the engaging lug 35 prOVided at the upper
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cutter arm 43 upward, noves the novable edge 42 to the fi xed edge

41 to cut away the printing tape 14. Wen t he connection pin 53
noves downward from above in the 15 cut drive groove portion 52, it
turns the cutter arm 43 downward to nove the novabl e edge 42 away
fromthe fixed _ edge 41. As shown in FIG 12, a-.cam
drive mechani sWSH4H4? ch drives the cams 30 is coMffo%eWIHR a first
notor 56, a 20 screw|i ke axial gear 57 provided on an output shaft
of the first notor 56, a first |arger-dianeter internediate

gear 58 than the axial gear 57 and rotating in nmeshing
relationship to the shaft gear 57, a fi rs% smal | er - di anet er
i ntermedi ate gear 59 provided integral w % the 25 first

| arger-dianeter i gh&ldeehalogBativaBmed@beiC8ONSE the print hédayab-Li ameter
I nternmedi ate gear 60 rotating in neshi ngl relationship to the first
smal | er-di amet er PRAagefedf &h@ engaging hole 32a in Bhe filad PegHrM Hosa

05/ 06/ 1999 09: 35: 'ﬁzuéj,agﬁe’lje}pective upper ends of m%!aégﬁ%ller 21
PCT/ JP97/ 02142 '
and the print head 20 are maintained at a predetermined

5 space from each other.

In this state, when the switch unit 3 of the body 1
is operated to instruct the printer to start the
printing,-khe first motor 56 of the cam dri&e mechanism
55 rotates'forward, its rotation is transmitted through

10 the axle gear 57, first intermediate gears 58, 59,
second intermediate gears 60, 61 and the cam follower
gear 62 to tﬁe cam member 30 to thereby rotate same. At
this time, as shown in FIG. 19, the connection pin 49
moves in tﬁé roller drive groove portion 46 of the first

15 cam groove 45 provided on the upper surface of the cam
member 30 from near the outer periphery of the cam
cylinder toward the fixed shaft 44, and the roller arm
48 df the support member 27 moves the support membexr 27
toward the p?int head 20, so that the support member 27

20 turns around the support shaft 28 to move the platen
roller 21 towqrd the print head 20. As shown in FIG.
20, when the connection pin 49 approaches the fixed
shaft 44, the pléten roller 21 is pressed against the
print head 20. Thus, the printing fape 14 and the ink

25 ribbon 16 are held between the platen roller 21 and.the
print head 20 to enable printing.

At this time, the upper ends of the print head 20
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16 gear 59, a second snuller-dianeter internediate gear 61

integral with the second | arger-di aneter internmedi ate gear 60, and
a camfoll ower gear 62 rotating in nmeshed rel ationship to the
second smal |l er-dianeter internedi ate 5 gear 61. In this case, the
cam fol | oner gear 62 is Integral with the |l ower end of the cam
menber 30. The . - respective gears 58-61 are attached:rotatably
t hr ough wo 971ps8b at ed shaft 64 on an attachnent pl at ecCymeTossaown)

[ provided on a | ower surface of the chassis 25. 10 As shown in

.  FIGS. 10 and 11, a rotational position ' detector 65 which senses a
rotational position of the cam nmenber 30 is attached to the
chassis 25 bel ow t he cam nenber 30. As shown in FIG 13B, the
rotati onal posi.tion detector @5 is conposed of a pair of flrst and
15 second Ll Ge! Ly ag%e;.ypoen@ Sif laQRalec3 PSS 090 and 65b
di sposed on a basep each-sensor “bel ng -conposed - - - of a Ilght

emtting el enenpreuuieﬁnmeﬂt eMeedthmmach other byelthmﬁmce The pair of the
first and secondﬁ$03|t|onal sors 65a the b senses |ight

reflected by |iERHtEEisging membes Bhp 36 §le‘%12:fv8§d' oM dBEBR a | over surface

of the 5818 0l | BFegRAr afidingt fepeai® KeabaD, 3hdsa det ect the
rotational position of the cam nenber 30 to Eroduce a

-cor respon®i ng sPBPRA SndS1RE ERenFLPY deRdcthar rﬁ’?S"%ﬁﬁfn ""°1ler 21

. do not move away from each other unlike the conventional

_”case cr they are pressed uniformly against each other.
Thus, there is no difference in printing state between
che upper and lower portions of the print head 20 and
10 platen roller 21 to ensure uniform printing._ .
In this print-enable state, the first motor 56 of
the cam drive mechanism 55 stops and the print drive -
,__mechanism 66 starts to operate on the basis of a.
.detection s;gnal from the rotational posztion detector
15 65. More particularly, the second motor 67 of the print
drive mechanism 66 rotates forward and its rotation is
.transmitted through the reduction gear chain 68 and the
_roller transmission gear chain 69 to the platen roller -
21, and through the roller transmission gear chain 69
20 and the ribbon transmission gear chain 70 to the ribbcn
Winding shaft 23._ At this time, the follower gear 86 of
the clutch gear 78 of the roller transmission gear chain
69 rotates forward in meshing relationship tc the
smaller—diameter transmission gear 71 of the reduction
25 gear chain 69. Thus,lthe smaller gears 89 are engaged
with the corresponding engaging sides 88a of the

receiving spaces 88 so that the transmission gear 87
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print drive mechanism 66 to be described later in nore 25 detail are

controlled by that signal indicative of the rotational position of
the cam nenber 30. |In this case, the first positional sensor 65a
senses the |ight Printed from M nosa 05/ 06/ 1999

09: 35: 57 page -18- WD 97/ 49560 .
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reflectors 62a, 62b provided at predeterm ned positions in the
vicinity of the periphery of the camfoll ower gear 62 to detect a
print position and a cut end position on the cam nenber 30. The
second positional 5 sensor 65b senses other two |ight reflectors
62c, 62d provi ded at predeterm@ied positions in the vicinity of

bosi £ on of the Srerls ApRLiis] e RaRef Ut os U8 o mgy gntenc' piiacen
rol I er which pressestidme iprirahsmited throbghkthdOrespbbeiweam f ol | ower gear 62

IS pr ef er abl y bl al%'léermediate gears 79-82 and the respective roiler
transmission gears 83 and 84 to the roller follower gear
5 85. Thus, the platen roller 21 rotates to feed the
. printing tape 14, the ribbon winding shaft 23 rotates,
and the ribbon winding reel 18 starts to wind the ink
ribbon 16.
_Simultaneously, the respective heat producing
10 elements of the print head 20 heat in accordance with
print information, the color ink, for example cyan ink,
of the ink ribbon 16 is sequentially transferred to the
printing tape 14. At this time, since the forwaxrd
rotation of the second motor 67 is transmitted of the
15 planetary gear 95 of the tape rewinding transmission
gear chain 71. Thus, the gear arm 97 moves the
planetary gear 95 away from the tape follower gear 96,
so that the rotation of the planetary gear 95 is not
transmitted to the tape follower gear 96, and fhe tape
20 feed reel 15 in the cassette case 13-15 not rotated
reversely.

When the printing of one color (for example, in
cyan ink) ends, the printing tape 14 is rewound, and the
next printing is performed in a different color ink. 1In

25 - this case, first, the first motor 56 of the cam drive
mechanism 55 is rotated reversely, its rotation is

transmitted through the axle gear 57, the respective

Printed from Mimosa 05/06/1999 09:35:57 page -27-



initself or inits |ower surface. The print drive nmechanism
66 drives the platen roller 21, tape feed shaft 22, and ri bbon

wi ndi ng shaft 23 in printing. As shown in FIG 12, the print drive
15 mechani sm 66 i s conposed of a second notor 67 provided on
the chassis 25, a speed reduction gear chain 68 which reduces the
rotational speed of the second notor 67, a roller transm ssion

| gear chain GOVOPI4¥H0t ransnits the forward rot atcomesab2iazhe "second

" notor 67 whose speed is 20 reduced by the reduction gear chain 68 to
t he platen roller 21, a ribbon transm ssion gear chain 70 which
transmts to the ribbon wi nding shaft 23 the rotation transmtted
to the platen roller 21, and a tape rewi ndi ng transm ssi on gear
chain 71 which transn1ts to 25 t1?6 tape feed shaft 22 the reverse
rotation of the o] | s -redyced by the .
reduction intermdiat gggp%ggnﬁ‘ﬁem?e Vg(;tc ?‘gnfsdggg?e ﬁa?r %%82?8 conposed
Printed fromM ma:aGuShé}ﬁJei:m &91:18&&} :ﬁﬂgﬂe éaﬁhe reversely. AS

: shown in FIG. 20 this moves the connection pin 49 from

the Vicinity of the fixed shaft 44 toward the outer
5 periphery of the cam cylinder of FIG. 19 in the roller
E drive groove portion 46 of the first cam groove 45 in
the cam member 30 to then return the connection pin 49
to its initial posztion. Thus, sinoe the roller.arm 48
turns the support memberx 27 around the support shaft 28,
10 the platen roller 21 is moved away from the print head .
20 to thereby release the holding of the printing tape
14 and the ink ribbon 16.
As described above, when the platen roller 21 is
moved away from the print head 20 the first motor 56
15 stops in accordanoe with the detection s;gnal from the
| rotational position detector 65. In response to this
operation the second motor 67 of the print drive
mechanism starts to rotate reversely. This rotation is
transmitted through the reduction gear ohain 68 to the
20 tape reWinding transmission gear chain 71 to rotate the
planetary ‘gear 95 reversely Thus the gear arm 97.
causes the planetary gear 95 to approaoh and mesh with
the tape follower gear 96. Thus, the reverse rotation
of the second motor 67 is transmitted to the tape feed
25 shaft 22 to rotate the tape feed reel 15 reversely
within the cassette case 13 and the printed tape 14 is

rewound. At this time, the follow gear 86 of the clutch
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18 of an axial gear 72 provided on the output shaft of the

second notor 67, a larger gear 73 rotating in meshing rel ati onship
to the axial gear 72, a smaller gear 74 integral with the |arger
gear 73, a larger transm ssion 5 gear 75 rotating in nmeshing .

rel ati onshi p tWo#ese8nal | er gear 74, and a snal | BET/ARIAML42 SS| ON
gear 76 integral with the.transm ssion gear 75. Those gears are
attached rotatably to related shafts 77 provided on the chassis
25. 10 The roller transm ssion gear chain 69 is conposed

of a clutch gear 78 rotating in neshing relationship to t he
smal | er transmi ssion gear 71 of the reduéfion gear chain 68, a

first larger-di ar%ggr?; %GEK?%?%%% Qﬁﬁﬁsﬂ&s&on gear cﬁé!lltnaké %ﬂ&

. . Res
rel ationship to the clutch gear a secon _ arger-di amet er
i nt er nedi at e geare8érsedivair mpshiingrgsiiahipnship to theepmdlilenship to a third
i nternedi ate gear,.80 integral . Lth the first, internedi ate gear 79,
a | arger-di anet erd”’“me’{er %ga‘?s(')"llfsé%mf Fgﬁvnglss?ffon egég‘riu%?"?‘o?%ﬁ ng i n neshing
relationship to @nsec@sd STRIs, cthdlismarier geBtergpedratmt eflyaged gear 82
integral with the second internedi ate gear and a roller

81
fol | oner gar 85"“8PatiengoTTPSRERHIRy engaging sidey 8PRITSHP® to a
smal | er - di amet er rEQJe:'.wﬁrngt ém 88! Qﬂxly the follow gear 86 rotates,

and the transmission gear 87 does not rotate.
Therefore, the reverse rotation of the second motor 67
is not transmitted to the respective intermediate gears

i0 79-82, so that the platen roller 20 and the ink ribbon
windipg shaft 23 do not rotate.

When the printing tape 14 is rewound by the printed
tape portion, the first motor 56 of the cam drive
mechanism 55 again rotates forward to rotate the cam

15 member 30 to thereby move the platen roller 21 toward
the print head 20. Thus, the printing tape 14 and the
ink ribbon 16 are held again between the platen roller
21 and the print head 20 to thereby bring about a -
printable state. In response to this operation, the

20 first motor 56 stops its rotation, and the second motor
67 of the print drive mechanism 66 again rotates
forward. Thus, the platen roller 21 and the ribbon
winding shéft 23 rotate, the print head 20 is driven so
as to produce heat to transfer the next different color

25 ink, for example a red ink, in the ink ribbon 16 to the
printing tape 14. Such printing operation is

* sequentially repeated for each color. When a
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gear 84 integral with the roller transm ssion gear 83. In this

case, the roller follower gear 85 is integral 25 with a | ower end of
the platen roller 21. The roller transm ssion gears 83, 84 are

- attached rotatably on the support shaft 28 of the platen roller 21

;SO that even Printed from M nosa 05/ 06/ 1999 09: 35: 57
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! the platen roller 21 rotates around the support shaft 38 t he
roller foll ower gear 85 al ways neshes with the roller transm ssion
gear 84. The clutch gear 78 and the respective internedi ate gears
79-82 are attached 5 rotatably on the respective related shafts 77
provi ded . on.the chassis 25. 28 The clutch gear 78 is a
one-way clutch which “transm ts only-a rotation'in one direction,

As shown in transparent laminate ig printed last, the color printj_ng

operation ends.

At this time, the second motor 56 of the cam drive

meohanism 55 is rotated forward to.start to cut the
5 printed tape 14 with the cutter 40. At this time, the

cam member 30 rotates forward, the cutter arm 43 turns
upward to.cut the printed tape 14. In_response_to_this
operation, the first motor 56 starts.to_rotate reversely
to rotate the cam:member'aq reverselyz_nIn:response.to

10 this operatiocn, the-movable'edpe 42 ortthe outter 40 is .
then operated in a direction oppqsite_to its previous
directionﬂto_moye_auay from the fired_edge'4l!to_return
to its. initial position, and the platen roller 21 is-.
moved away from the print head 20 to return to its

15 initial position, so that the tape cassette 4 is
replaceable with another.

While the printing.continues "for example; the
leading end of the printed tape 14 can be caught in the
tape exit 24 or the fixed edge 41 of the Cutter 40. If

20 the printing continues under this situation, the :
printing tape 14 can be twined around the platen roller
21 to become jammed as shown in FIGS. 16 and 17 because
the printed tape 14 is sequentially fed out. In such a
case, the twined _printed tape 14 is inserted between the

25 : platen roller 21 and the support member 27, so that this
printing tape 14 is_sensed by the paper jam sensor 98

provided on the support member 27, and the rotation of
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FIG 14, the clutch gear 78 is conposed of a follower 10 gear 86
meshing with the snall er-di aneter transm ssion 71 of the reduction
gear chain 68, a transm ssion gear 87 nmeshing with the first

| ar ger-di aneter internediate gear 79 with the foll ower gear 86
bei ng attached rotatably to the transm ssion gear 87, and a
plurality 15 wooe4sséo smal | er gears 89 di sposed w thin acecemwebaiseng Spaces
88 provided in the follow gear 86 and rotating in meshi ng
relationship to internal teeth (not shown) of the transm ssion
gear 87. \Wen the foll ower gear 86 rotates in one direction and
‘'the smal |l er gears 89 engage 20 Wi th correspondi ng i nner engagenent
sides 88a in the accommodat i ng zgaces 88, the foll ower gear 86 and
t he transm ssion %far 87 rotate as a unit. Wien the

fol | ower gear 86 tPBtTREEY| TPRST dFeFtPran A (B Pagg °f @ the snaller

gears 89 are di seRge@a®nl §QRal NfromlEhe papes OfamSSHL 9 tanghgaENt Si des
88a in the accommobdati ng spaces 88, only the follower gear 86

rotates and the the user t¢ HhgsHResiamrif@ar 87 does not rotate.
Printed from M nosa Qﬂrg6££;%_9_8upa%1§,5 é’n?e Bfgt?en g&ller 21 is normally

5 irradiated with light from the light emitting element
and a quantity of its reflected light is small. When
the printing tape 14 is inserted between the platen
roller 21 and the support member 27, the light from the
light emitting element is reflected by the printing tape

10 14, and the quantity of reflected light detected by the
photodetector element of the paper jam sensor 398
increases. Thus, the output current from the
photodetection element rapidly increases, as shown in
FIG. 18, to thereby detect the tape jamming. In

15 response to this operation, the second motor 67 of the

. print drive mechanism 66 rapidly stops in accordance
with a detection signal from the paper jam sensor 98 and
an error message is displayed on the display unit 4. N
Thus, a waste of the printing tape 14 and the ink ribbon

20 16, excessive twining of the print tape 14, and breakage
of the printer body 1 occurring when the printing tape
is forcibly taken out are avoided. '

As described above, in the printer, the support
shaft 28 to which the support member 27 of the platen

25 roller 21 is attached is fixed at iéé lower end to the
chassis 25, the support shaft 28 is fixed at its upper

end toc the upper attaching portion 25a of the chassis
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20 The ri bbon transm ssion gear chain 70 is conposed
of an internediate gear 90 which rotates in meshing rel ati onship
to the larger-dianeter roller transm ssion - gear 83 of the roller
transm ssi on gear chain 69 5 attached rotatably to the support shaft
28, and a ribbon . .- foll ower gear 91 rotating in nmeshi.ng reldtionship
to the wo,mgg.ernedl ate gear 90 with the ribbon f obdresozgear —91
bei ng attached to the ribbon w nding shaft 23 so that . the ribbon
wi ndi ng shaft 23 rotates in synchronismwith 10 the platen roller 21.
The internediate gear 90 is attached rotatably to anupstandi ng
shaft 77 provided on t he chassis 25. The t ape
rewi ndi ng transm ssion gear chain 71'iso conposed of a first
i ntermedi ate gear 92 which rot-ates: * _in nmeshing . relationship to the
smal | er - di amet €45, the 3Pa°‘*t‘?°&ﬁ§1‘ﬁ*’s‘§90‘l‘ﬁj‘l?&}' g 15 afHAchedh FUEPRRAY gear chai n
68, a 5P AR pal 241 RLE uhgakes fRdhale pgﬁaron%ss @gating in
meshi ng rel atlonshlp to the first 1 ntermediate gear 92, athird
smal | er - di anet evhel ghesshsdPat &hgesngagemenh tug 835 m205‘“’- uppeyj e t he second
I nternedi ate ge 3, | t r tes in nmeshing
rel ati onshi p tO t% tlr_ﬁ%tgnﬂ% gré/te%%%e member 26 p%%v%ed:bm erié

5 chassis 25 is engaged in the engaging hole 32a in the

space restricting member 31 to restrict the respective
upper ends of the print head 20 and the platen roller 21
at the predetermined space from each other. Thus, the
respective upper ends of the print head 20 and the

10 Iplaten roller 21 are prevented from moving away from .
each other during printing, both the print head 20 and
the platen roller 21 are pressed against each other
unifcrmly through their length. Thus, there is no
difference in printing state between the upper and the

lS lower portions of the print head 20 and the platen
roller 21 to ensure uniform printing to thereby improve
the print quality. . -

In this case, especially, the support shaft 28 of

the platen roller 21 is fixed at its lower end to the

20 chass1s 25 and at its upper end to the upper attaching

. portion 25a of the chassis 25 so- that the support shaft
28 is firmly fixed to the chassis 25. Thus, the platen
roller 21 is firmly fixed to the chassis 25. ln”
addition, the spaoe restricting member 31 provided at

25 the upper attaching portion 25a of the chassis 25 to
which the support shaft 28 is fixed at its upper ‘end is

engaged with_the upper ‘end of the print head 20. Thus,
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I nternmedi ate gear 94, and a tape follower gear 96 which rotates in

separably neshing relationship to the pl anetary gear 95. In this
case, the tape follow gear 25 96 is attached to the tape feed shaft
22. The first- third internedi ate gears 92-94 are attached
rotatably to the respective related shafts 77 provided on the-
chassi s WO 97/49560 Printed from M npsa 05/ 06/ 193128738:>7 Page
-22- WD 97/ 49560

PCT/ JP97/ 02142 21 25. The
pl anetary gear 95 is attached rotatably to a gear arm 97 which in
turn is attached rotatably to the shaft 77 of the second and third
i nternmedi ate gears 93 and 94. Whagp the forward rotation of the
second not or 5 67 is transmtted to the planetary gear 95, the gear
arm 97 no'hSs TERREGILNALIDRRY e ofsthe BTNt bReY RO eARSPRo| | ow

gear 96 whereas WiRReLHEJIQUE! SE a0 vt £kBf R85 Cway £rom

each other.
The space restricting member 31 is biased so as to
5 be upstanding on the upper attaching portion 25a of the
chassis 25 by the torsion spring 36. Thus, when a tape
cassette 4 is set in the cassette receiving space 5, the
space restricting member 31 is not a hindrance, and the
print tape 14 and the ink ribbon 16 are easily inserted

10 between the print head 20 and the platen roller 21.

When the cassette cover 2 is opened, the push button 12
provided on the upper surface of the printer beody 1 is
required to be depressed to release the engagemenf of
the hook 11 in the cassette cover 2 with the engaging

15 portion 10. In response to this operation, the space
restricting member 31 upstanding based on the resiliency
aof the torsion spring 36 pushes the cassette cover 2
upward to open same aﬁtomatically.'

[Second Embodiment]

20 Referring to FIG. 21, a second embodiment of the
printer according to the present invention will be
described next. The same reference numeral is used to
identify similar elements of the second and first
embodiments shown in FIGS. 21 and 1-20 and their further

25 description will be omitted.

In the printer of FIG. 21, the protective member 26

to which the print head 21 is fixed is fixed at a lower
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notor 67 is transmtted to the planetary gear 95, the gear arm 97

rotates so as to nove the planetary gear 95 10 to mesh with the tape
fol | oner gear 96. As shown in FIGS. 15-17, a paper jam sensor
98 . which senses that the printing tape 14 is tmnned ar ound

the platen roller 21 is fixed to the support nenber 27 so that the
paper jam senggbniseadl Ways has a constant 15 spacqn?ﬁubgﬁmpla%en
roller 21. The paper jam sensor 98 is of the reflective type

whi ch includes a |ight emtting el enent and a photodetection

el ement so that a reflection of light emtted by the |ight
emtting el enment is detected by the photodetection elenment to 20
output an electric signal indicative ofgzhe reflection. In the
state where the platen roller 21 is irradiated with light fromthe

light emitting epdrnthe rhegsipfferso that the protective megper 26 p| at en

roller 21 i's bl 8¢l Aeealp Gpbtanaing to tnbScllides Ofs," BRPY n@nd absorbs
light, and a quantity of 55 andeng ?I ect%d |I3ht "det ect ed@lgy t he

phot odet ecti on ebevignt 32 of the snasemtricmnm%mrpﬂ d8sing tape 14 is
tw ned around attach&g/%tg/nfgg Saégi's'g%rggnl agng nsg&;egderlxgtog bet ween t he

Printed from M nosa
5 the protective member 26. The flat portion 32 hasz an

engaging hole 32a which is engageble with an engaging

lug 100 provided on the upper attaching portion 25a of

the chassis 25, so that the respective upper ends of the

print head 20 and the platen roller 21 are restricted at
10 a predetermined space from each other.

In the printer, a torsion spring 36 is born around
the axle pin 33 of the space restricting member 31 so
that the flat portion 32 is biased upstanding. The
other structural portions of the second embodiment are

15 similar to those corresponding portioﬁs of the first
embodiment. Also, in this case, the support shaft 28
which supports the support member 27 of the platen
roller 21 rotatably is fixed at a lower end to the
chassis 25 and fixed at an upper end to the upper

20 attaching portion 25a of the chassis 25, so that the
support shaft 28 is fixed upstanding to the chassis 25.

when in this printer a tape cassette 4 is set in
the cassette receiving recess 5 of the'pr;nter body 1
and the cassette cover 2 is then closed to cause the

25 hook 11 of the cassette cover 2 to engage with the
engaging portion 10 in the cassette receiving space §,

the flat portion 32 of the space restricting member 31
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22 platen roller 21 and the support nenber 27, as shown in

FIGS. 16 and 17, light fromthe light emtting el ement S
reflected by the printing tape 14. Since the phot odet ecti on

el ement detects this reflected light, a 5 quantity of |ight detected
by the phot odetwepisssoel enent i ncreases, and an ep@AGRhInE14Ur Fent
flow ng out fromthe phot odet ecti on el enent rapidly increases, as
shown in FIG 18, so that the tape jamis sensed. .

The color printing operation of this printer will 10 be descri bed
next. First, the tape cassette 4 is set in the cassette receiving
recess 5 of the printer body 1. 38 this time, the platen roller 21
Is spaced fromth . rint. head 20.  The printing tape 14 and the

i nk Iroi bbon is TENRA; %%"R‘o(‘/%‘?jln5§ g\ﬁ Iﬁeﬁ”f%é‘cg e%fe§§°1'§°ﬁsﬁ°?he cassette
15  case 13 aspriliFpeskd thet mer $braspasednpl ciseettd!dovbr 2,

and- print head 20, the tape feed shaft 22 is inserted into the

hol | ow cyl i nder of®tHet 5 HBEPFELP™ 37 4F fyf@ed around thesaxlete case 13,
and the ribbon w pgi g, spad teng§gin°g nole 32a 1A HREMERA bBEQLNS N I ow

cylinder of the ribbon w ndin
5 engaged with the engaging lug 100 provided in the

attaching portion 25a of the chassis 25 to thereby
restrict the upper ends of the print head 20 and the
platen roller 21 at the predetermined space, from each
other. Thus, as in the first embodiment, the upper ends

10 of the print head 20 and the platen roller 21 are
prevepted from moving away from each other to thereby
press both against each other uniformly along their
lengths. Thus, there is no difference in printing state
betwegn the upper and lower portions of the print head

15 and the platen roller 21 to ensure uniform printing and
improve the print guality.

Also, in this case, the support shaft 28 of the
élaten rolier 21 is fixed at its lower end to the
chassis 25 and at its upper end to the upper attachment

20 25a of the chassis 25, so that the support shaft 28 is
fixed firmly to the chassis 25 and the platen roller 21
is firmly fixed to the chassis 25. Thus, even when the
protective member 27 which fixes the print head 20 is
fixed only at its lower end to the chassis 25, the upper

25 ends of the print head 20 and the platen roller 21 are
prevented from moving away from each other by the space

restricting member 31 provided at the upper end of the
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20 reel 18. In this state, the cassette cover 2 is cl osed

and the hook 11 of the cassette cover 2 is engaged with t he
engagi ng portion 10 in the body 1. At this tine, t he space
restricting nmenber 31 is depressed agai nst the resiliency of the
torsion spring 36 by the inner surface 25 of the cassette cover 2, SO
that the fl atwp9ofiokgn 32 of t he space restrict IW

turned around the axle pin 33, the engaging lu prOV|ded at t he
upper ‘ Printed from M nosa 05/06/1999 09: 35: 57 page

- 24- WD 97/ 49560

PCT/ JP97/ 02142 23 end of
the protective menber 26 of the print head 20 is engaged in the
engagi ng hole 32a in the fl at ortlon 32. Thus, the respective
upper ends of t FE*BFEENTPRReFFS- and the print head 20 are

mai nt f'i' ned at a pr edﬁieeﬁﬂlékegestricting meRB&E 3f.lr£¥nb§§§£li QLNEL -¢o
In this state, when the swtch unit 3 of the body 1
be upstanding on the upper end of the protective member
26 by'the torsion spring 36, so that when a tape
5 cassette 4 is set in the cassette receiving space 5, the
space restricting member 31 is not a hindrance, and the
printing tape 14 and the ink ribbon 16 are easily
inserted between the print head 20 and the platen roller
21, as in the first embodiment. If the push button 12
10 provided on the upper surface of the printer body 1 is
depressed to release the engagement of the engaging
portion 10 with the hock 11 of the cassette cover 2, the
space restricting member 31 upstanding due to the
resiliency of the torsion spring 36 pushes the cassette
is cover 2 upward to open same automatically.
[Third Embodiment]

Referring to FIGS. 22 and 23, a third embodiment of
the printer according to the present invention will be
described next. Also, in this case, the same reference

20 numefal is used to identify similar elements of the
third and first embodiments of FIGS. 22 and 23 and FIGS.
1-20 and their further description will be omitted.

In the printer of FIGS. 22 and 23, a space

restricting member 110 is provided on an inner surface
25 of the cassette cover 2 attached openably to the printer
body 1. An engaging recess 111 is provided on a lower

surface of the space restricting member 110 so that the
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I's operated to instruct the printer to start the printing, the
first notor 56 of the camdrive mechani sm 55 rotates forward, its
rotation is transmtted through 10 the axle gear 57, first

i nternedi ate gears 58, 59, second internedi ate gears 60, 61 and
the cam fol |l ower gear 62 to the cam nenber 30 to thereby rotate

sanme. At wodrkeseo time, as shown in FIG 19, the connggljpebaids N 29
noves in the roller drive groove portion 46 of the first 15 cam
groove 45 provided on the upper surface of the cam menber 30 from
near the outer periphery of the cam cylinder toward the fixed
shaft 44, and the r.oller arm 48 of the support nenber 27 noves the
support menber 27 toward the prigd head 20, so that the support
menber 27 20 . turns around the support shaft 28 to nove the platen
roller 21 toward t3NEPEITh{ERRE 120, 178ndaghtf YiFbrprsengaging lug AF  when t he

connect i on: pi n_49 ABPLERF aESar igpbi 6 of the proraligle Adandngs Rieat en rol | or
21 ts pressed against the print head 20. Thus, the printing tape
14 and the ink 25he print heath 206te rfdxhied uppenvend afhthe|pxotectivel er 21 and

Eﬂg upper e.ndgrijpt"!t eg%rzl%g#gré%ggg%te tgglxﬂjtpleggénds of the i:'zl':j'r"itn %tﬁl H]i)rsn fv; g,sa
05/ 06/ 1999 69: 35: 2P padj@lalén roller 21 at a predetermined space from
each other. The other structural portions of the third
embodiment are similar to those corresponding portions
of the first embodiment. Also, in this case, the
protective member 26 to which the print head 21 is fixed
10 is fixed at a lower end to the chassis 25 to thereby
maintain the prqtecfive member 26 in an upstanding
state. The support shaft 28 which supports the support
membexr 27 of the platen roller 21 rotatably is fixed at
a lower end to the chassis 25 and fixed at an upper end
15 to the upper attaching portion 25a of the chassis 25 to
thereby fix the support shaft 28 to the chassis 25 in an
upstanding state. -
When in this printer a tape cassette 4 is set in
the cassette receiving space 5 of.the printer body 1 and
20 the cassette cover 2 is then closed to cause the hook 11
of the cassette cover 2 to engage with the engaging
portion 10 in the cassette receiving space 5, the
engaging recess 111 in the space restricting member 110
pfovided on the internal surface of the cassette cover 2
25 is engaged with the engaging lug 35 provided on the
upper end of the protective member 26 to thereby fix the

upper end of the protective member 26 and hence restrict
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24 and the platen roller 21 are restricted at a

predet ermi ned space from each other by the space restricting
menber 31, so that even when the platen roller 21 is pressed

agai nst the print head 20, those 5 upper ends of the print head 20
and the pl at r 21 do not nove away from_each ot her anlike
t he conventigﬁ% B&%f case or they are pressed unif Qﬁﬁﬂ nst each
ot her . Thus, there is no difference in printing state between

t he upper and | ower portions of the print head 20 and 10 pl at en
roller 21 to ensure uniform printing. In this print-enable
state, the first notor 56 of t cam drive nechani sm 55 stops and
the print drive mechani sm 66 starts to operate on the basis of a
det ecti on si gnakhé ruppet rmdsobatﬁhenpﬂqmaeﬁd @0 &t ahboplatkh 65. More
particul arly, the secgond notor of the print drive nmechani sm 66

rotates forward**Hfd Ft Y SPﬁt‘f’E?ﬁeF%mmed space; fzaf AR &FP8Fr ough t he
reduction gear ok Na88inRte! kst embodimen®) kBE JPpRPSPERI0RH Fear chain 69

to the platen roller
the print head 20 and the platen roller 21 are prevented
-5 from moving away from each other to thereby press both
against each other uniformly along their lengths. Thus,
there is no difference in printing state between the
upper and lower portions of the print head and the
platen roller 21 to ensure uniform printing and improve
10 the print quality.
By opening/closing the cassette cover 2, at least
one of the upper ends of print head 20 and platen roller
21 is disengaged/engaged by the space restricting member |
110 attached to the cassette cover 2. Thus, the trouble
is5 o engage/disengage the space restricting member 110
with/from the upper portions of the print head 20 and
platen roller 21 is saved. Since the space restricting
member 110 is attached to the cassette cover 21, a space
required for attaching the space restricting member 110
20 on the side of the printer body 1 is eliminated to
thereby contribute to reduction of the size of the
printer.
While in the third embodiment the engaging lug 35
of the protective member 26 is engaged disengagably in
25 engaging recess 111 alone provided in the space
restricting member 110, the present invention is not

limited to this particular case. For example,
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21, and through the roller transm ssion gear cha
ri bbon transm ssion gear chain 70 to the ribbon
At this tine, the foll ower gear 86 of t

in 69 20 and the
w ndi ng shaft 23.
he clutch gear 78 of the

roller transm ssion gear chain 69 rotates forward in nmeshing
relationship to the smal | er-di aneter transm ssion gear 71 of -the
reduction 25 woer@ea chain 69. Thus, the smaller gear spEPpiRiengaged

wi th the correspondi ng engagi ng si des 88a of the
88, so that the transm ssion gear 87

recei ving spaces
: Printed from
WD 97/ 49560

M nosa 05/ 06/ 1999 09: 35: 57 page - 26-
PCT/ JP97/ 02142 25
rotates along with the follower gear 86 as7za unit. This rotation

is transmtted through the respective

i nternmedi ate gears 79-82

and the respecti veFapgeient may be such that,pa engaginm, luggaroydded, (o t he
roller follower g&Also o the uppar: atthlHfng PREtAUARELD JEOhEchadsiPt at es to

feed the
25 which fixes the upper end of the

support shaft 28 of

the platen roller 21 and the engaging lug 35 of the

5 protective member 26 are engaged disengageably in

corresponding engaging recesses provided in the space

restricting member so that the space restricting member

restricts the respective upper ends of the print head 20

and the platen roller 21 at a predetermined space from

10 each other.

While in any one of the first-third embodiments the

support shaft 28 which supports the support member 27 of

the platen roller 21 rotatably is fixed at the lower end

thereof to the chassis 25 and at the upper end to the

15 upper attaching portion 25a of the chassis 25 to thereby

fix the support shaft 28 in an upstanding state to the

chassis 25, the present invention is

not limited to this

particular case. For example, arrangement may be such

that the support shaft 28 is fixed only at its lower end

20 to the chassis 25 so as to be upstanding and that a

space restricting member may be provided on an upper end

of one of the support member 27 attached to the support

shaft 28 and the protective member 26 of the print head

20 which is fixed ohly at the lower end s0O as to engage

25 with the upper end of the other of the support member 27

and the protective member 26. Alternatively, a space

restricting member may be provided on the chassis 25 so

Printed from Mimosa 05/06/1999 09:35:57 page -39-



printing tape 14, the ribbon w nding shaft 23 rotates, and the

ri bbon winding reel 18 starts to wind the ink ri bbon 16.

Si mul t aneousl y, the respective heat producing 10 el enents of the
print head 20 heat in accordance wth print information, the
color ink, for exanple cyan ink, of the ink ribbon 16 is
sequentially erred to the printing tape _ At this tine,
since the fo‘r'Jv.ri/ar rotation of the-second not o’r’ér 984  ansni t t ed
of the 15 pl anetary gear 95 of the tape rew nding transm ssion

gear chain 71. Thus, the gear arm 97 noves the pl anetary gear 95
away fromthe tape foll ower gear 96, so that the rotation of the
pl anetary gear 95 is not tranggitted to the tape foll ower gear 96,
and the tape 20 feed reel 15 in the cassette case 13 is not rotated
reversely. as to engage\\itth tbheh prhentippey ehdo g tie sopgdmr exanple, in
cyan ink) ends, the printing tape 14 .is rewu and the next
printing is per'f‘%{]??gdy{rfmg 19 Pg?’é?l‘fti(‘fﬁl'ﬁ"\g?ﬁ%“l n 25 this case,
first, the first nDwAL1&HGnOhny e CotMtHle | #4st-third embdRChatsSER&S | S rotat ed

reversely, its rotation is transmtted through the axle gear 57,
the respective Print head 20, platen rqilpfi%d EPRANIREIFDAEDF06r4999 09: 35: 57
page -27-5 ribbon winding shaft 23 are illustrated as being

disposed in an upstanding manner within the cassette
receiving recess § open up at la below in the cover of
the printer bﬁdy 1, as shown in FIGS. 2 and 7, the
present invention is not limited to this particular

10 case. For example, arrangement may be such that a
laterally open cassette receivihg space S5 is provided on
a side of the body 1 so that the print head 20, platen
roller 21, tape feed shaft 22 and ribbon winding shaft
23 may be cantilevered within the cassette receiving

15 space 5. -

While the platen roller 21 having a given shape is
used in any one of the first-third embodiments, the
present invention is not limited to this particular
case. For example, the platen may have another shape.

20 While in any one of the first-third embodiments,
(1) the platen roller 21 is attached to the chassis 25
within the printer body 1, {(2) the protective member 26
which is a part of the chassis is fixed at a lower end
to chassis 25 and (3) the print head 20 is fixed within

25 the protective member 26, the present invention is not
limited to this particular case. For example, the

platen roller 21 and/or print head 20 may be directly
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26 I nternmedi ate gears 58-61 and the camfoll ower gear 62 to

the cam nenber 30 to thereby rotate same reversely. As shown in
FIG 20, this noves the connection pin 49 from the vicinity of the
fixed shaft 44 toward the outer 5 peri phery of the cam cyli nder’ of
FIG 19 in the Wop4sséo drive groove portion 46 of pdwapbimeme cam
groove 45 in the cam nenber 30.to then return the connection pin
49 toits initial position. Thus, since the roller arm 48

turns the support nmenber 27 around the support shaft 28, 10 t he
platen roller 21 is noved away fromthe print head 20 to thereby
rel ease the holding of the printing tape 39 14 and the ink ribbon 16.

As described above, n the platen.roller 21 is noved away from
the print head Zosif?\gg;q?i %% pr%é’?%e?r gggyfs stops in accordance with the

detection signal fromuwnke in the fizseteMiranatbdaamehtOnrndetector 65. In
response to this o o sngement Mosbaen 11ietratod 1 WA the faint reay |t dUiVE
20 is fixed to the chassis 25, ana the platen roller 21
5° is attached movably to the chassis 25 soc that the platen
roller 21 is movable toward/away from the print head 20,
the present invention is not limited to this particular
case. For example, the present invention is applicable
to an arrangement in which the platen roller 21 is fixed
10 to the chassis 25, and in which the print head is
attached movably to the chassis 25 so that the print
head 20 is movable toward/away from the platen roller
21.
While in the first-third embodiments the attachment
15 of the space restricting member to any one of the upper
attaching portion 25a of the chassis 25 which is
attached within the printer body 1, the upper end of the
protective member 26 to which the print head 20 is
fixed, and the inner surface of the cassette cover 2 has
20 been described, the present invention is not limited to
this particular case. The space restricting member may

be attached to the printer body 1.
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mechani smstarts to rotate reversely. This rotatio
transmtted through the reduction gear chain 68 to !t-llmml HI"“U“'IIH“‘
rewi nding transm ssion gear chain 71 to rotate L pkanetary gear

95 reversely. Thus, the gear arm 97 causes the pl anetary gear 95
to approach and nmesh with the tape foll ower gear 96. Thus, the
reverse rot atgdd¥osse of the second motor 67 is tranap &q to the tape
feed 25 shaft 22 to rotate the tape feed reel 15 reverse?

Wi thin the cassette case 13, and the printed tape 14 is r ewound.
At this tinme, the follow gear 86 of the clutch : Printed
from M nosa 05/06/1999 09: 35: 57 page -28- WO 97/ 49560

PCT/ JP96/ 02142 27 gear 78
in the roller transm ssion gear chain 69 rotates reversely in

meshing relationship to the snmallelcL A 1 Ms  dianeter transmn ssion gear 71

ng;g:dreductlon gear  , printercti'ugiwqugﬁ. Iieast togg S al Lg{ntgears 89 are not

head and a platen is attached at one end to a printer
body, and any one of the print head and the platen moves

5 to separably press the other of the print head and the
platen, comprising:

a space restricting member attached toc any one of
the print head, platen, and printer body for engaging
disengageably with the other end of the at least one of

10 the print head and the platen to restrict the print head
and the platen at a predetermined space from each other.

2. The printer according to claim 1, further
comprising a chassis in the printer body, and wherein
the print head, platen and space restricting member are

15 attached through said chassis to the printer body.

3. The printer according to claim 1 or 2, further
comprising a cover for covering the other ends of the
print head and the platen openably.

4. The printer according to claim 3, further

20 comprising means for engaging said cover with the
printer body at a close position.

5. The printer according to claim 4, further
comprising biasing means for biasing the space
restricting member toward said cover.

25 6. A printer in which at least one of a print
head and a platen is attached at one end to a printer

body, and any one of the print head and the platen moves
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5 wi th the correspondi ng engaging sides 88a in t Vi ng
spaces 88, only the follow gear 86 rotates, Iﬂl"l"l'“el“l“lllljﬁﬂm on
gear 87 does not rotate. Therefore, t he revetses r ¢t atti oA of

second notor 67 is not transmitted to the respective |nterrred| ate
gears 10 79-82, so that the platen roller 20 and the ink ribbon

wi ndi ng shaft 28oemessoet rotate. Wien the pripgeiRepiigre ~14 is
rewound by the printed tape portion, the first notor 56 of the cam
drive mechani sm 55 again rotates forward to rotate the cam 15
menber 30 to thereby nove the platen roller 21 toward the print
head 20. Thus, the printing tape 14 and the I.nk ribbon 16 are held
agai n between the platen roller 42-1 and the print head 20 to

t hereby bring abo L a tabl e At nse. to this -
-operation, the separ??lrysf’rﬁ%tctyg 5%“??0% tg?s”%%%% a“‘%Lﬁ:get'he second
not or 67pmtgnhec&a§rm§i.@'| ve nmechani sm.66 agai n rotates

forward. Thus, the platen roller 21 and the ribbon wi ndi ng shaft
23 rotate, the print ReStPsss|attached vighin the printex bogyprasduce heat to

transfer the next differoile fOMctiny memberd Rtadrldh €30 &ndstfd 10K, N
the ink ribbon 16 to the printing tape 14. Such pri nt| ng operatlon

i's 5 sequefey groggingpditendagerblyawitic therothgheandgof at
least one of the print head and the platen to restrict

the print head and the platen at a predetermined space
from each other.

7. The printer according to claim 6, wherein the

10 other end of the at least one of the print head and the
platen is attached through said chassis to the printer
bedy.

8. The printer according to claim 7, wherein the
space restricting member is attached to a pﬁrt of the

15 chassis in the vicinity of a position where the other
end of the at least one of the print head and the platen
is fixed to the printer.

9. The printer eccording to claim 6 or 8, further
comprising a cover for covering the other ends of the

20 print head and the platen openably.

10. The printer according to claim 9, further
comprising engaging means for engaging said cover with
the printer body at a cleose position.

11. The printer according to claim 10, further

25 comprising biasing means for biasing the space
restricting member toward said cover.

12, . A printer in which at least one of a print
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28 transparent lamnate is printed last, the cotor® prtinting *
operation ends. At this tine, the second nbtor 56 of the cam
drive mechanism 55 is rotated forward to start to cut the 5
printed tape Iwowrdsssot he cutter 40. At this tine, the poppeneefas™ FENMDEr
30 rotates forward, the cutter arm 43 turns upward to cut -the
printed tape 14. In response to this operation, the first notor
56 starts to rotate reversely to rotate the cam nenber 30
reversely. In response to 10 this operation, the novabl e edge 42 of
the cutter 40 is then operated 4 a direction opposite to its

or 6Vi OUS hag.%%%tgo .0 nove aW%%Pfron1the fixed edge 41 to return
toits initial position, angd thepf ofF &Pe29nq $o & printer npyed away
fromthe print heedy2@ntoarycbhé lof @hélgrintShead and ki flathBRShdve@", SO that
t he -t ape cassette 4 is repl aceabl e wi th anot her
to separably press the other of the print head and the
platen, comprising:
5 . a cover attached turnably to the printer body for
covering the other ends of the print head and the platen
' openably; and
a space restricting member attached to said cover
for engaging disengageably with the other end of the at
10 least one of the print head and the platen as said cover
is openably closed to restrict the print head and the
platen at a predetermined space from each other.
13. The printsr according to claim 12, further

comprising engaging means for engaging said cover with

15 the printer body at a close position.
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Wil e the printing continues, for exanple, the | eadi ng end of the

printed tape 14 can be caught in the tape exit 24 or the fixed
edge 41 of the cutter 40. If 20 the printing continues under this
situation, the printing tape 14 can be twi ned around the platen
roller 21 to becone jammed, as shown in FIGS. 16 and 17 because
the printed tap&O%P sequentially fed out. In such a  perpemmG@se.~ the
twined printed tape 14 is inserted between the 25 platen roller 21
and the support nenber 27, so that this printing tape 14 is sensed
by the paper jam sensor 98 provi ded on the support nmenber 27, and
the rotation of : " Pygted from M nosa 05/ 06/ 1999

09: 35: 57 page - 30- WD 97/ 49560

PCT/ JP97/ 02142 29 t he
second notor 67 is stopped on the basis of a detection signal from

t he paper jam sensor 98 to alert
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the user to the tape jamm ng. More particularly, the platen
roller 21 is normally 5 irradiated with light fromthe |ight
emtting el enent and a quantity of its reflected light is small
When the printing tape 14 is inserted between the platen

roller 21 and the support menber 27, the light fromthe | i ght-
emtting el enenwoiswssef | ected by the printing tape 10 rCEhbonaias t e
quantity of reflected Iight detected by the phot odet ect or el enment
of the paper jam sensor 98 i ncreases. Thus, the output current
fromthe phot odet ection el ement rapidly increases, as shown in
FIG 18, to thereby detect the tape jangf2atg. In 15 response to this
operation, the second notor 67 of the print drive nechani sm 66
rapidly stops in accordance : with a detection signal fromthe paper
j am sensor 98 and an error nessage is displayed on the display
unit 4. Thus, a waste of the printing tape 14 and the ink ribbon
20 . 16, excessive twining of the print tape 14, and breakage

of the printer body 1 occurring when the printing tape is forcibly
t aken out are avoi ded. o descri bed above, in the printer,

t he support shaft 28 tqgwiﬁc;h the@supﬁor& genber 27 of the platen
25 rol | er ' \ [ owereend to the

chassis 25, the support ¥ ‘/”& i end to the
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30 25, the space restricting nmenber 31 is attached turnably

by the axle pin 33 to the upper attaching portion 25a of t he -
chassis 25, t enment lug 35 at the upper end = -
upst andi ng pro 82 ?%g menber 26 provided on the 5 8“3%@%%&9§ S
engaged in the-engagi ng hole 32a in the space restricting nmenber
31 to restrict the respective upper ends of the print head 20 and
the platen roller 21 at the pr, term ned space from each ot her
Thus, the respective upper en f the print head 20 and the 10
platen roller 21 are prevented from noving away from . each ot her
during printing, both the print head 20 and the platen roller 21
are pressed agai nst each other uniformy through their |ength.
Thus,.there is no difference in printing state between the upper
and the
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15 | ower portions of the print head 20 and the platen roller
21 to ensure uniformprinting to thereby inprove the print
quality. In this case, especially, the support shaft 28 of
the platen roller 21 is fixed at its lower end to the 20 chassi s 25,
and at its upper end to the upper attaching portion 25a of the
chassis 25, soWhHMhe support shaft 28 is firniegerfrboreziaz o T he
chassis 25. Thus, the platen roller 21 is firmy fixed to the
chassis 25. In addition, the space restricting nenber 31 provided
at 25 t he upper attaching portion 25a of the chassis 25 to

- which the support shaft 28 is fixed at 4/2% upper end is engaged
with the upper end of the print head 20. Thus,

Printed from M nosa 05/06/ 1999 09: 35: 57 page - 32- WO
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31 the respective upper ends of the print head 20 and the

12 3

N

I 11 10

FIG.4
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platen roller 21 are prevented from noving away from each ot her.

The space restricting nenber 31 is biased so as to 5 be upstandi ng
on the upper attaching portion 25a of the chassis 25 by the
torsion spring 36. Thus, when a tape cassette 4 is set in the
cassette receiving space 5, the space restricting nmenber 31 s not
a hindrance, anwobhesse print tape 14 and the ink ripegmrdiearr e~
easily inserted 10 between the print head 20 and the platen roller
21. When the cassette cover 2 is opened, the push button 12

provi ded on the upper surface of the printer body 1 is required to
be depressed to rel ease the engagenent 821 the hook 11 in the ‘
cassette cover 2 with the engaging 15 portion 10. In response to

thi s operation, the space restricting menber 31 upstandi ng based
on the resiliency of the torsion spring 36 pushes the cassette
cover 2 upward to open sane.automatically. [ Second

Enbodi ment] 20 Referring to FIG 21, a second enbodi nent of the
printer according to the present invention wll be descri bed next.
The sanme reference nuneral is used to identify simlar elenments of
the second and first enbodi nrents shown in FIGS. 21 and 1-20 and
their further 25 -description will be omtted. In the

printer of FIG 21, the protective nenber 26 7 to which the print
head 21 is fixed is fixed at a | oper 31
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32 end to the chassis 25, so that the protective nmenber 26

is attached upstanding to the chassis 25, and a fl at portion 32 of
t he space restricting nenber 31 is attached turnably by an axle
pin 33 to an umo4ssed of 5 the protective nenber B€rporiagnf| at
portion 32 has an engagi ng hol e 32a which is engageble with an
engagi ng - | ug 100 provided on the upper attaching portion 25a of

t he chassis 25, so that the respectiveéﬁgfer ends of the print
head 20 and the platen roller 21 are r icted at 10 a predeterm ned
space from each other. In the printer, a torsion spring 36 is
born around . the axle pin 33 of the space restricting nenber 31 so
that the flat portion 32 is biased upstanding. The ot her

structural portions of the second enbodi nent are

FIG.6
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15 simlar to those corresponding portions of the first

enbodi nent. Also, in this case, the support shaft 28 whi ch
supports the support nenber 27 of the platen roller 21 rotatably
is fixed at a lower end to the chassis 25 and fixed at an upper
end to the upper 20 attaching portion 25a of the chassis 25, so.that
t he sopporwssehaft 28 is fixed upstanding to the ciawermeidd.
When in this printer a tape cassette 4 is set in the cassette
receiving recess 5 of the printer body 1 and the cassette cover 2
Is then closed to cause the 25 - hook 11 of the cassette cover 2 to .
engage with the engagi ng porti @210 in the cassette receiving
space' 5, the flat portion 32 of the space restricting nenber 31
Printed from M nosa 05/06/ 1999 09: 35: 57 page - 34- VO
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i s pushed down against the resiliency of the torsion spring 36 by
the inner surface of the cassette cover 2, so that the flat
portion 32 is turned around the axle pin 33, the engagi ng hole 32a
inthe flat portion 32 is 5 engaged with the engagi ng |ug 100
provided in the attaching portion 25a of the chassis 25 to thereby
restrict the umeesssids of the print head 20 and the PCT/POPR2As2EN T Ol | er
21 at the predeterm ned spacefrom each other. Thus, as in the
first enbodi ment, the upper ends 10 of the print head 20 and the
platen roller 21 are prevented from noving away from each other to
t her eby press both agai nst eaclg/t her uniformy along their
| engt'hs. Thus, there is no difference in printing state _ bet ween
t he upper and | ower portions of the print head 15 and the platen
roller 21 to ensure uniformprinting and i nprove the print
quality. Also, in this case, the support shaft 28 of the
platen roller 21 is fixed at its |ower end to the chassis 25 and
at its upper end to the upper attachnent 20 25a of the chassis 25, so
that the support shaft 28 is fixed firmy to the chassis 25 and
the platen roller 21 a s N8 ygigad Ro the chassis 25. Thus, even
when t he protectiver poher p7 idh fixgs the print head 20 is
fixed only at its lower egd t{o the\chass 5 tHemupper 25 ends of
the print head 20 amd th .‘.‘:!M".‘“(g b prevented from
el Tne

restgcting menber 31
<

FIG.8
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34 rotective menber 26. The space restricting nmenber
31 is biased so as to be upstanding on the upper end of the
protective nenber 26 by the torsion spring 36, so that when & tape
5 cassett e WOI4956kt in the cassette receiving space Spctiremzie ~-
space restricting nmenber 31 is not a hindrance, and the printing
tape 14 and the ink ribbon 16 are easily i nserted between the
print head 20 and the platen roller - 9/21 21, as in the first

enmbodi ment. |f the push button 12 10 provi ded on the upper surface of
the printer body 1 is depressed to rel ease the engagenent of the
engagi ng portion 10 with. the hook 11 of the cassette cover 2, the
space restricting nmenber 31 upstanding due to the

5587 7 8
\v-
= IRNTF

4
N
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resiliency of the torsion spring 36 pushes the cassette 15 cover 2

upwar d—to—open sane automatically. [ Thi rd Enbodi nment ]

Referring to FIGS. 22 and 23, a third enbodi nent of the printer
according to the present invention wll be descri bed next. Al so,
in this case, the sane reference 20 nuneral is used to identify
simlar el enent WORFH%5¢h third and first enbodi nenperadmzIES. 22
and 23 and FI GS. 1-20 and their further description will be
omtted. In the printer of FIGS. 22 and 23, a space
restricting nenber 110 is provided on an inner surface 25 of the
cassette cover 2 attached openably to tHW/23rinter body 1. An
engagi ng recess 111 is provided on a | ower surface of the space
restricting nmenber 110 so that the . Printed from
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engagi ng recess 111 is engagble with an engaging |lug 35 provi ded

at an upper end of the protective nenber 26 of the print head 20
to fix the upper end of the protective menber 26 to restrict the
upper ends of the print head 5 20 and platen roller 21 at a

predet er m ned sgéﬁﬁké&9n1 each other. The other structural portions
of the third enbodi nent are simlar to those correciwasneng
portions of the first enbodinent. Also, in this case, the
protective nmenber 26 to which the print head 21 is fixed 10 is fixed
at a lower end to the chassis 25 to the{ﬁa¥ mai ntai n the
protective nmenber 26 in an upstandi ng - state. The support shaft 28
whi ch supports the support menber 27 of the platen roller 21
rotatably is fixed at a lower end to the chassis 25 and fixed at
an upper end 15 to the upper attaching portion 25a of the chassis 25
to . thereby fix the support shaft 28 to the chassis 25 in an
upstandi ng state. When in this printer a tape cassette 4 is
set in the cassette rec@flving space 5 of the printer body 1 and
20 t he cassette cover 2 is tihen closed to cause the hook 11

of the cassette cover 2 to engag mﬁthsége engagi ng portion 10 in
the cassette receiving space 5, - engagi ng recess 111 in the
space restricting nmenber 110 i ovided on the internal surface of
the cassette cover 2 25 i s} gnga wi th the engaging lug 35 provided

on the upper end of the} protective gﬁnber 26 to thereby fix the
Bt 28
25a
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27, 7% =
— rft——1-21a
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upper end of the protective nmenber 26 and hence restrict

Printed from M nosa 05/ 06/ 1999 09: 35: 57 page -37- WO

97/ 49560 PCT/ JP97/ 02142

36 t he upper ends of the print head 20 and the platen

roller 21 at the predeterm ned space from each ot her. Thus, as in

the first enbod™PE9%% he upper
the platen roller 21 are prevented
other to thereby press both

portions of t he prenPddoeme 20 and
5 from nmovi ng away from each
agai nst each other uniformy al ong
their |l engths. Thus, there is ﬂﬁ?glfference in printing state

bet ween t he upper and | ower ns of the print head and the
platen roller 21 to ensure uniforn1pr|nt|ng and i nprove 10 the print

qual i ty. By opening/closing the cassette cover 2, at |east
one of the upper ends of print head 20 and platen roller
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21 i s disengaged/ engaged by the space restricting nenber 110
attached to the cassette cover 2. Thus, the trouble 15 to
engage/ di sengage the space restricting nmenber 110 with/fromthe
upper portions of the print head 20 and platen roller 21 is saved.
Since the spacgwégﬁ&&%cting menber 110 is attached to the cassette
cover 21, a spac required for attaching the spacRCTHBYRKMZt | ng
menber 110 20 on the side of the printer body 1 is elimnated to

t hereby contribute to reduction of the size of the printer.

Wiile in the third enmbodi nent the engaging | ug 35 of the
protective nenber 26 is engaged disengq&g?ty in engagi ng recess
111 al one provided in the space strlctlng menber 110, the
present invention is not limted to this particular case. For
exanpl e, Printed from M nosa 05/06/ 1999 09: 35: 57 page
-38- . WD 97/ 49560

PCT/ JP97/ 02142
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37 arrangenment may be such that an engagi ng |ug provided

al so on the upper attaching portion 25a of the chassis 25 whi ch
fi xes the upper end of the support shaft 28 of the platen roller
21 and the engaging lug 35 of the 5 protective nenber 26 are engaged
di sengageabl y i&n'w correspondi ng engagi ng recesses provided in {he
space OIS i ng nenber so that the space restri ECTRYTMIsDer
restricts the respective upper ends of the print head 20 and the
platen roller 21 at a predeterm ned space from 10 each ot her.

VWhile in any one of the first-third enbodi nents the support shaft
28 whi ch supports the support nenber 27 %& the platen roller 21
rotatably is fixed at the | ower end 14/21  {nereof to the chassis 25 and
at the upper end to the 15 upper attaching portion 25a of the chassis
25 to thereby fix the support. shaft 28 in an upstanding state to
t he chassis 25, the present invention is not [imted to this
particul ar case. For exanple, arrangenment nmay be such that the
support shaft 28 is fixed-only at its |ower end 20 to the chassis 25
so as to be upstanding and that a space restricting nmenber may be
provi ded on an upper end of one of the support nenber 27 attached
to the support shaft 28 and the protective nmenber 26 of the print
head 20 which is fixed only at the lower end so as to engage 25
wi th the upper end of the other of the support nenber 27

87

FIG.14
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and the protective nenber 26. Alternatively, a space restricting

menber may be provided on the chassis 25 so Printed from
M nosa 05/ 06/ 1999 09: 35: 57 page - 39- WD 97/ 49560

PCT/ JP97/ 02142 38 as to
engage with both the gfper ends of the support menber 27 and.the
protective menbdfo While in any one of th&CTAmsme2i4zhi rd
enbodi ments the print head 20, platen roller 21, tape feed shaft
22 and 5 ri bbon wi nding shaft 23 are illustrated as being

di sposed i n an upstandi ng manner within tge cassette receiving
recess 5 open up at la below in the cov the printer body 1

as shown in FIGS. 2 and 7, the present invention is not limted to
this particular 10 case. For exanple, arrangenent may be such that a
| aterally open cassette receiving space 5 is provided on a side of

the body 1 so that the print head 20, platen

27

98

/ _ 21a

FIG.15
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roller 21, tape feed shaft 22 and ribbon w nding shaft 23 may be

cantilevered within the cassette receiving 15 space 5.
Wiile the platen roller 21 having a given shape is used in any one
of the first-third enbodi nents, the present invention is not

case. For exanple, the platen may -have

Whil e in any one of the firstediiveémae
(1) the platen roller 21 is attached to the chassis

limted to this particular
anot her shape. WO g49sso
enbodi nent s,

25 within the printer body 1, (2) the protective nenber 26
which is a part of the chassis is fixed at a | ower end to chassis
25 and (3) the print head 20 is fixed Hf#ln 25 the protective nenber

26, the present invention is not limted to this particular case.
For exanple, the platen roller 21 and/or print head 20 nay be
directly Printed from M nosa 05/06/ 1999 09: 35: 57 page

-40- . WO 97/ 49560
PCT/JP97/ 02142
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39 fixed to the printer body 1. Wiile in the
first=third enbodi nents the arrangenent has been illustrated in
whi ch the print head 20 is fixed to the chassis 25, and the platen
roller 21 5 is attached novably to the chassis 25 so that the platen
roller 21 is novable toward/away fromthe print head 20, t he _
present inventi HPH4Sfot |inted to this particular PCTARDZ/A2142-01 ~ ~
exanpl e, the present invention is applicable to an arrangenent in
which the platen roller 21 is fixed 10 to the chassis 25, and in
which the print head is attach povably to the chassis 25 so that
the print head 20 i s .novable t Fd/amay fromthe platen roller

21. Wiile in the first-third enbodi nents the attachnent 15
of the space restricting nenber to any one of the upper attaching
portion 25a of the chassis 25 which is attached within the printer
body 1, the upper end of the protective nmenber 26 to which the
print head 20 is , fixed, and the inner surface of the cassette
cover 2 has 20 been described, the present invention is not limted
to this particular case. The space restricting nenber may

be attached to the printer body 1. 21a

21 27

20 98
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40 CLAI MS 1. Aprinter
in which at | east one of a print head and a platen is attached at
one end to a printer body, and any one of the print head and_ the
pl aten noves  WO9748560t o separably press the other of the srrspémhend and

t he - platen, conpri sing: a space restricting nmenber
attached to any one of the print head, platen, and printer body
for engagi ng di sengageably with the other end of the at |east one
of 10 the print head and the pl at@®%2lo restrict the print head

and the platen at a predeterm ned space from each ot her.
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2. The printer according to claim1, further conprising a chassis

in theprirnter body, and wherein the print head, platen and space
restricting nmenber are 15 attached through said chassis to the
printer body. 3. The printer according to claim1l or 2,
further conprising a cover for covering the other ends of theg
print head and WRE7#S& en openably. 4. Therqoiesrozrsz
according to claim3, further 20 conpri sing nmeans for engaging said
cover with the " printer body at a close position.

The printer according to claim4, further conpri sing biasing neans
for biasing the space - restrictygpeienber toward said cover. 25

6. A printer in which at |east one of a print head and a pl aten
is attached at one end to a printer body, and any one of the print
head and the pl aten noves Printed from M nosa

05/ 06/ 1999 09: 35: 57 page -42- WD 97/ 49560

PCTfJP97/ 02142
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41 to separably press the other of the print head and the

pl at en, conpri si ng: a chassis attached within the printer
body; and a space restricting nmenber attached to said

chassi s 5 for engagi ng di sengageably with the other end of at .

| east one of the print head and the platen to restrict t he print
head and the pl ¥PEA*A%® a predet ernined space f r omPEHIRF" B e

7. The printer according to claim®6, wherein the 10 ot her end of
the at | east one of the print head and the platen is attached

t hrough said chassis to the printer body. 8. The
printer according to claim7, wherein ¢ {21 space restricting nenber
is attached to a part of the 15 chassis in the vicinity of a position
wher e 't he ot her end of the at |east one of the print head and the
pl at en is fixed to the printer. 9. The printer
according to claim6 or 8, further conprising a cover for covering
the other ends of the 20 print head and the pl aten openably.

10. The printer according to claim9, further conpri si ng engagi ng
means for engaging said cover with the printer body at a close
posi tion. - 11. The printer according to claim 10, further
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25 conprising biasing neans for biasing the space restricting

menber -toward-sai d cover. 12. A printer in which at | east
one of a print Printed frcm M nosa 05/06/ 1999 09: 35: 57
page -43- WD 97/ 49560 )

PCT/ JP97/ 02142 _ 42 head and
a platen is attweprdsedt one end to a printer bodPCTUPRIN2M one of
the print head and the platen noves to separably press the other
of the print head and the pl at en, conpri sing: 5 a
cover attached turnably to the printer Qﬂ&% for covering the other
ends of the print head and the pl aten openabl y; and

a space restricting nmenber attached to said cover for engagi ng

di sengageably with the other end of the at 10 | east one of the print
head and the platen as said cover is openably closed to restrict

the print head and the

FIG.23
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* NO CD¥ER

printer according to claim 12,

platen at a predeterm ne&eg%e from each ot her. )
further conpri g&&@

for engaging said cover with 15

Printed from M nosa 05/06/ 1999 09: 35: 57 page -44-

the printer body

13. The
¢ means

t a close¥pokition.
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(57) Abstract

A pr‘mt head (20) is ptaced upstanding on a chassis (25) through a protective member {26). A support shaft (28) to which a platen
rolier (21) is attached through a support member (27) is fixed at & lower end to a chassjs (25). The support shaft (28) is fixed at an upper
end 1o an upper attaching portion (25a) of the chassis (25). A space restricting member (31) is provided to the upper altaching postion (258)
so as to engage with an engaging lug {35) on the protective member (26) to restrict the upper ends of the print head (20) and the platen
voller (21) at a predetermined space from each other. Thus, the upper ends of the print head (20) and the platen roller (21) are maintained |-
at the predetermined space during printing to press the print bead (20) and platen roller {21) against cach other with a uniform
along their Tengths. Thus, there is no difference in printing state between the vpper and fower portions of the print head (20) and the platen
rolier {21} to achigve uniform printing and improve the print quality.

Printed from Mimosa 05/06/1899 08:35:57 page -1-



