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(Title of the Invention)

The present invention relstes to a thermsl printer for forming images-e%z- s
thermosensitive recording papers by using a thermal héad, and miore p
particularly to a thermal printer improve§ in operationality particularly;such as
upon paper jamming or head cleaning.

Thermal printers are structured to form a desired image on a recording
paper by using a thermal head. _ "

In a smaller-type thermal printer of this kind, a-tharmal head is rotatably
urged in press-contact with a platen roller through a pressing force of a presaing

member such as. a predetermined form of a leaf spring. During setting or

a release lever arranged therein is rotated so that the pressing force of the leaf
gpring or the like is direetly or indirectly relessad. Thus
be placad distant from the platen rollsr.

With this structure, during meintsnance for example, thare is & necessity
of operating the release lever after opening the cover mémber. Accordingly, the
housing at an opening portion requires a space for operating the release lever in
addition to a space for conducting maintenance. Thus there is a tendency
toward increasing the appavatus size hecauss of pecuring a snace as shove, Alag,
detection switches are required two in number in order to,-a'eparately detect a
atate of the release lever and-a state of the cover member, thereby complicating
the structure.

Moreover, where such a small Ene thermal printer is strudtured requiring
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a release lever, the release lever has a rotational support shaft arranged in the
vicinity of the paper exit port of a housing and, in many cases, set at a location
distant from a rotational support shaft of the thermal head. Consequently; thers
requires a mechanism to transmit an operating force of the release lever,
incurring increase in number of parts.

On the other hand, there is a thermal printer disclosed, for exampls, in
Japanese Patent Laying-open No. H7-309082 which is structured to enable a

a—-nal ‘-en:‘ tn ha

therm be p m- a platen roller b

ten roller by interacting with
opening and closing a caver member without requiring release operation by a
releass laver.

This apparatus has 2 cam membar that rotatas intaracting with cpening
aﬁd cloging the cover member. At an open. position f the cover member, the
thermal head is depressed against a pressing force of a leaf spring by thé cam
member, thereby moving the thermal head away from tha platen ¢

In this structure, however, the pressing force of the leaf spring acts.until
the thermal head is completely distant from the platen roller. There requirés a
large operating force during opening the cover member:. It is therefore expected
that it is difficult to open a space for head cleaning despite a space for.paper
insertion or paper jam canceling can be separated.

In this manner, the apparatus requiring ke ‘formar ralease lever
necessitates two détécting switches to detect a releass lever state and a cover
niember state, and further a mechanism to Lransmit:operating force of ‘the
releass lever. Thus, there is a disadvantage of incurring increase in number of
parts, Further, thare is a necessity of increasing the space. for operating.the
release lever because the operating force by the release-léver isincreased. This

increases the apparatus size and requires a mechanism to transmit the
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. operating force of the release lever, raising disadvmthée of incurring increase.in
number of parts. _

Also, in the apparatus structured to place the thermal head distarit from
the platen roller by interacting with opening and cloﬁi’ng-ihe cover member; the
pressing force of an elastic member incroases as the. theimal head becomes
distant from the platen roller. Accordingly, it is expecta& that there is d:.t'ﬁnulty :
in opening the cover member to a large extent.

Summarv of the invention’

The present invention has been made in view of the abiove circumstanges,
and it is an object to provide a line thermal printer ‘that can improve.the
operationality during conducting maintenance such as in papér jamming or head :
cleaning, and reduce the number of pa.fts to achieve redugtion in size.

A line thermal printer according to the present invention, comprises: a
housing having an -opeming; a platen roller rotatably. arranged within the
laten roller- @

hc“n“-uv a haad block arr din and sut of sontact withthe'y

SAWTAWR AN e -——

head unit support plate for supporting the head block in and out of contact With
the platen roller; an elastic member for pressing thé head block in a direction
press-contacted with the platen roller; 2 cover member arrangad on the housing
.for open and ¢losure in a manner opening and clasing the opening portion; and a .
pressurizing cam arranged interacting with opening and closing operation of the’
cover member, to bring the head block into press-contact with the platen rollex
by a pressing force of the elastic member when in a closing position of-‘tl;e‘.eover
member, and release the pressing force of the elastic member and press against
a predetermined pogition of the head unit suppaﬂ plate t6 thereby move the
hsad uait away from the platen roller when in 'an openinvg position of the cover
member. e
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In this inven'ﬁon, the pressing cam, that is r_otat';.blé' intaracting with-
opening and closing the cover member, brings the head block into press-contact .
with the platen roller through a prassing force of the'elastic member, whenin a
closing position of the cover member. When in the ‘open position of the ‘oover _
member, the pressing force. of the elastic member is released ard the head unit
support plate is depressed at a predetermined position thereof to thereby biing -
the haad block out of contact with the platen roller.

Further, a printer frame is detachably attached to the opening of the
ﬂousing. the printer frame having the platen roller rotatably supported, a head
wnit supporf plate rotatably supported to support the head block and the-elastic -

member, and further the ¢over member rotatably supported, wherein the cover

to release the pressing force of the elastic member when in-the opening position
of the cover member. |

In this invention, the printer frame incorporates theréin- principal-parts-
such as the platen roller, the head unit support plate for supporting the head
block and the elastic member, the cover member, and the pressurizing cam,
Bging made as a unit. Accordingly, the assembling of the principal parts iritg the
housing is easy to perform. .It is also possible to expose -the principal parts
outside by taking the unit portion out of the housing, facilitating part exchange
during conducting maintenance. Incidentally, the head portion is possible to
perform cleaning only by opening the cover,

Further, the pressurizing cam is provided wiﬂ;'a’_ﬁrs’t cam surface. for
pressing against a predetermined position of the hesad init support plateé when
in the oven position of the cover member, and a second cam surfgce fer-pra'_e.-.i'_z‘.g

against the elastic member when in the closing position of the cover member..
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In this invention, if the pressurizing cam is rotated by interacting with
opening and closing the cover member, when in the :open' position of the cover
m:ember, the pressurizing cam at the first cam surface: presses against.the
_predetermined portion of the head unit support plate so that the head block is -
gradually moved away from the platen roller, At this time, the second surface of
the préssurizing cam is brought out of contact with. the elastic. member.'
Accordingly, the pressing force by the second cam surface'is released to smogthly -
carry out releasing operation of the head block.

Further, the pressurizing cam is provided witli a’pressing force recej.i_giixg |
surface for receiving a pressing force of the elasticl'ixie'mbfer board, when in'a
ﬁ&a_‘ﬁon immediately before completing opening of the cmar member.

o o b

In this invention, if the pressurizing cam’ is zotated

7 interacting with
opening and closin:g the cover member, when m & position immediately b_'efiifa
completing opeﬁing of the cover ;nember. the second cam 'surfﬁce of the
Pressurizing cam is placed out of contact with the elastic member, After -the
pressing force against the elastic member by the secondf'éa'.nﬁ surface is'released,

the elastic tmember comes into abuiment against the pressing force receiving
suiface to th_erebg.r. add the pressing force to an opening force of the cover
member, retaining the cover member in the open position. |

Further, the pressurizing cam is provided with a third cam surface:for -
pressing, when in the closing position_of the cover mamber, agdinst a-movable
plece of a detecting switch arranged inside the housinig.

In this invention, since the third cam surface of the pressurizing cam
moves the movable piece of the detecting switch by onening nioveﬁeqt of ‘the
cover member, it is possible to detect, by only one detecting switch, opening -and

cloging movement of the cover member and movement into and éut of contact:of
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the head block with the platen roller.

Brief exolanation of the drawiags

Fig. 1 is a rear view showing a printer unit of a line thermal printer of the
present invention;

Fig. 2 is a sectional view on line.A-A of a printer unit inFig. 1;

Fig. 8 is a sectional view showing a state that a cover member of Fig.-2:is
opened; ' |

Fig. 4is a sectional view on line B-B of a printer unit'in Fig. 1; and

Fig. 5 is a sectional view showing a state that a cover member of Fig. 4 is -

opened.

An embodiment of the present invention will explained in- detail
liereinbelow with reference to the drawings.

Fig. 1 to Fig. 5 show one embodiment of a thermal printer of the present’
invention, wherein Fig. 1 shows a printer unit Moﬁﬁtably accommodated
within a housing hereinafter referred to. |

In these figures, a housing 10 has an opening 12 formed on an upper:ide
of a front 11, for examy le as shown in Fig. 8 and Fig.'5. Through the openiﬁ_é 12,
a printex unit 100 shown in Fig. 1 can be 4smcuntebiy.geqémmddated.

_ The printer unit 100 has a printer frame 110 geneérally in a rectangular -
U-shape as shown in Fig. 1. The printer frame 110-has sleeves 120 yotatably |
attached to its side frames 111, 112. This sleeve 120 .is'formed integral with.a
cover member 130.and an arm 131 so that the cover mexiber 130 is opené& and

closed by rotating the sleeve 120.
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Also, the sleeve 120 has an axial bore (not shown) in which is ﬁtted an
end of a support shaﬂ: 140 rectangular in cross section. The support shaﬁ 140 is
anangaa thereon with three pressurizing cams 141---143. These pressurizing
éam; ]':41 - 143 are provided with a first cam face 144 for urgmg against a bend -
portion 162 of a head unit support arm 160, 161 hereiriafter referred to, a second

cam face 145 for urging against a leaf spring 170 hereinafter referred to, and a
leaf-spring receiving face 146 for receiving a biasing force by a pressing piece
171 - 174 of the leaf spring 170 when releasing an urging force against the leaf

sprmg 170 hereinafter referred to.

However, the pressurizing cam 141 is provided 3 w'z “a third cam face 147
for' pressing against a movable piece 22 of a detecting switch 21 mouated, for
e.?a...pln em an interface board 20 or the like. By trning on/off the defecting

switch 21, detectlons are made for an open/ciose state .of the cover mémber 150
and a release state of a head block 180 hereinafter refarred to.
Also, a head block support shaft 150 at respective.ends is 'rotat_aﬁly

arranged to the side plates 111, 112 of the printer frame110 on an uaderside of

(=
sr
.
i
3

}

B
g

the slssve 120. Ths head a bleck support shaft 18
unit sugport arms 160, 161. The head unit support arms ‘160, 161 respectively
hévg, on their upper end sides, bend piece porﬁons-'lsﬁ inwardly bent to each
gther. .
This bend piece portion 162 is pressed by the firat cam face 144 .of the
-Pressurizing cam 141, 143 so that the Lhead block 180 is raleased by the pressing
as stqted later.

Eéch head unit support arm 160, 161 has a head unit support platé 163
‘formed integral therewith. The head unit support platé 163 is forméd with &
recess 164 - 167 to extend__the leaf spring 170, hereinafter referred to, at-a
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pressing piece 1'71_- 174 toward the pressurizing cam 141 - 148,
- . The head unit support plate 163 has, on a surfai:e gide, the leaf spring 170
in a generally re;:tangular U-shape and an dumhuﬁ“head'blo& 180 attached
thereto through a plurality of screws 22. The leaf spring 170 is provided with
:the pressing piece: 171 - 174 folded back upward. These pfessing pieeés‘i?l -
174.are extended to a backside of the head unit sup'béé.p‘late 168 so as to.face
the pressurizing cam 141 - 143 thrbugh the recess 164 ~ 167 of the tiead unit
support plate 163. | _

The head block 180 is fixed with a ceramic substrate 181 having a -hesting' -
element (print head), not shown, on a surface -;Ai"de' thereof. The ceramic.
substrate 181 is provided, at a lower portion thereof, with a seal portion: 1_32 to
seal a driver or the like structured by an IC." The kiead block 180 is providéd;-at
a lower portion thereof, with a protection cover 184'to b'roi:e'ct the seal portion
182:fixed by a screw 188. | |

Also, the side plates Iil, 112 of the printer ﬁ"aﬁe:1-10-=-rotatably.-s_ix_ngbi't'r
ends 191, 192 of the support shaft 190 at a location:somewliat lower than an
:attaching location of the sleeve 120. The support sﬁaft’ 190 is attached’ thereon
with a platen roller 193. The support shaft 190 is pr'ovid'ed;'on--an end side 191,
with a platen drive gear 194. This platen drive gear 194 is arranged, when
sccommodated ingide of the housing 10 of the printer unit 100, becomes mesh
with a drive gear of a drive mechanism, not shown, provided on an intérior-side
.of the housing 10.

- The housing ‘10 is provided with an insertion hole 13 at a front: 1lon a

lower side thereof. This insertion hole 18 is formed cross-sactionally in‘a hown.
form so that a printing paper 30 at its tip can be readily'inserted thereto: Thé-

insertion hole 13 hds a guide portion 14 formed by a surface moderately curved
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upward. so that the printing paper 30 inserted in the inisertion hole 18 can be
gmdsd. upward.

The insertion hole 13 is provided, at a deep portion;- -with a gmde passage _ .
15 ;upWardly extending to a junction portion between thekead block 180 dénd-the
platen roller 193, The guide passage 15 is provided, at a déep portion, with a
guide sheet 16 extehding to a neighborhood of the junction between' the head
biock 180 and the pldten roller 193.

Hers, a paper detecting sensor, aot ahku, is provided in the guide
passage 15. When' ‘detecting a printing paper 30 insertéd. through the insertion
hole 13, the afore-nientioned drive machanism (nat ehgwn)'-i'_é'd:iirezi to rotate the’
platen roller 193.

| If a printing paper 30 at a tip is forced-in along the guide passage 1%-4nd
the ;;ruide plate 16 to the junction portion between the head B_loc]: 180 and. the
platen roller 193, the rotation of the platen rollex 108:causes the printitiﬁ: paper
30 to be wound over an peripheral surface of the plate Follar 193,
" An exit port 132 is provided in the cover miember 130 at -a locatior
-oo:rresponding to ﬁhe platen roller 193 to discharge a printing paper 30 after
being printed. Also, the exit port 132 is provided with a guide portion 183
curved toward the ﬂont 11 of the housing 10. The priited printing paper30 at a
hp is discharged outwazd ﬂu'ough the exit port 132 wlule ‘being guideéd by thé
gtude porhon 133.

Where printing on a printing paper 30, a power supply (not shown).on a
housing ‘10 side is first turned on, and then a printing paper 30 at a'tp is
inserted through the.insertion hole 13 on the front 11 éide'df the housing: 10. At
this ﬁn}g, the printin‘g paper 30 at the tip can be re.a&lilj'r"_inaei'tea ‘because of.the-
¢rass-sectional horr ahape of the insertion hole 13. The printing paper:30-at the
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tip is- guided toward the upper guide passage 18 by. the guide portion 14
moderately curved upward.

At this time, the insertion of the printing paper 30'is detected by & paper
detecting sensor, not shown, provided in the guide passage 15 80 that the drive
mechanism, not shown, inside the housing 10 is dnven to thereby rotate the
platen roller 193.

When the tip of the printing paper 30 is inserted along the guide pldts16
to the junction of the head block 180 and the plai_;en-'x‘oll'ér 193, the printing
paper 30 is printed by the heating element (print head), not .shown, of 'thhiﬁ._é'hd
block 150 while being wound around the outer p;aripherél surface of the platen
ro]ler 193 by the rotation of the platen roller 193.

With printing operatmn (line thermal type) ‘by -the not-shown heating
element (print head), the tip of the printing paper 30-is foiced out toward the
exit port 132 side of the cover member 130 by ‘the rotation-of the platen roller
193. At this time, tip of the printing paper 30 is fed toward the exit port-182
side while being guided by the guide portion 133 curved toward the front I1. sxde
of the housing 10, discharged from the exit port 132, '

When the printing on the printing paper 30 m;epdéd and the reas end of
the printing paper 30 is released from the platan roller 198, the deiving
mechanism, not shown, inside the housing 10 is stoppedof drive and the platen
roller 193 is stoppéd of rotation. -

Meanwhile, in the case of occurring, for example, .p_ap.ér- Jammmgdunng
sicch a printing operation, the paper jamming can be avoidéd By the followmg
procedure.

That is, the.cover member 130 is twrned in dn- arrow direction

(counterclockwise) from a state as shown in Fig, 2 and Fig. 4 to a state as-shown
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in Fig. 3 and Fig. 5. At this time, the sleeve 120 shown in Fig. 1 is io'tﬁ'ted
togethet with rotation of the arm 131 of the cover ‘member 180 in a same
divection, by which the support shaft 140 attached to the'sleeve 120 ia rotated in
the same direction. This causes the three pressurizing cams 141 - 143 secured to
the support shaft 140 to rotate counterclockwise. |

During rotation of these pressurizing cams 141 - 143, the pressurizing
cam 141 at a thitd surface 147 is first detached froni a movable piece 22 of the
datecting switch 21, By the removal of preséing force on the pzc;valile piece 22,
detections are made for opening of the cover member 130 and relesse of the head

.block 180.

At this time, the pressurizing cams 141 - 143 pressing the respective
pressing pieces-171 - 174 of the leaf spring 170 g:aﬁua]iy move at their-second
surfaces 143 away from these pressing pieces - 174, therehby relsaszing the
pressing force on the nressing piéce 171-174.

Also, at this time, the pressurizing cams 141, 143_provided at réspective
ends of the support shaft 140 at their first cam surfaces 144 depress downward
the bend portions 162 on an upper side of the head unit support arms '1"60;;_ 161.

. Due to’ this depression force, the head unit support arms 160, 161 is rotated
counterclockwise about a head block support shaft 150, thereby gradually
moving the head block 180 mounted on a surface side of the head unit support -
plate 163 away from the platen roller.193. .

At this time, the second surfaces 145 of the préssurizing cams 141 ¢ 148
pressing against the pressing pieces 171 - 174 of the leaf spring 170.gradually
move away from these pressing pieces 171 - 174, as stated 'abové, and release the
depression forces on the respective pressing pieces 171°-'174. Accofbingly, ‘there

is reduction in depression force by the first cam surfaces 144 of the pressutizin Fizing
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cams’ 141, 143 against the bend piece portions 162. Consequently, the head
block 180 is smoothly release-aperated due to the rotation of the head ‘unit
support plate 163.:

When the cover member 13Q is opened to immediately in front of an ‘open
,posiﬁox} as'shown in Fig. 3 and Fig. 5, the pressing pieces 171 - 174 at their tips |
shift toward a side of leaf si:ri'ng receiving surfaces 146 of the pressurizing cams -
141 - 143 and depressing these leaf spring receiving surfaces 148. The urging
force of the pressing'piece- 171 - 174 against the leaf sprinig receiving surface 146
is in a direction of opening the cover member 136' (in a comtardoékwisg
divection). Accordingly, the cover member 130 at a position immediately béfore
opening thereof is “:ged by the urging force, and the cover m mber 130 is hald -
in an open position. _

In this manner, if the cover member 130 is opéned, the houding 10-at-its-
opening portion 12is opened. It is accordingly edsy to drawout a printing paper
80 jammed, for example, between the head block 180 atid the platen roller 193,

Also, since the thermal head 181 is exposed out of the opening portion’ 12
of the Housing 10 as stated above, it is easy to perform maintenance such as:
head cleaning.

‘In this manuer, in the present embodimant, tha pressumizing cams 141 -
143 rotates interacting with opening and closmg opeération of the cover member
130. Consequently, when the cover member 130 is at a closed position, the jeafl
sbring 170 as an elastic member acts its pressing forde so that the head-hiack
180 is press-contacted witiz the platen roller 193 side. ‘When the cover mémber
130 is at an open position, the leaf spring 170 is released of its urging force and
the head unit support plate 163 is urged at a predetarmined position, théreby .

causing the head block 180 to be moved away from the platen roller 198.
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Accordingly, smooth operations are ensured for opening the cover member.130
and releasing the head block 180.

Also, in the present embodiment, the printer frame 110 is made as a.unit
incorporating principal parts, such as a platen roller 198, head unit support
plate 163 for supporting the head block 180 and the leaf spring 170, the cover
member 130, and the pressurizing cams 141 - 143 for bringing the head block
180 into and out of contact with the platen xoller 193 by interacting. with
qpening operation of the cover memher 130. Aocordingly; assembling into the
housing 10 is facilitated. Also, the principal parts can be exposed. outside by
taking the unit portion out of the hou.;:ing 10, facilitating maintenance such.as of
_ exchanging parts.

Further, in the present embodiment, where the pressurizing cams 141 -
143 are rotated interacting with opening and closing the cover member 130,
when the cover member 130 is at an open position, the pressurizing cams 141-
143 at their first cam surfaces 144 depress against the respéctive bend piece
portions 162 arranged at a predetermined location of the head uiit support plate
'168. This causes the head unit support plate 168 to rotate and the head block
180 to move away from the platen roller 193. At this time, the second cam
surfaces 145 of the pressurizing cams 141 . 143 move awsy from the leaf spring
370, Accordingly, the pressing force by the second cam sﬁrface 145 against the
leaf spring 170 is released and the.first cam su.rface 344 has a decreased
pressing force onto the bend piece portion 162, improving operationality.
Furthermore, in the present embodiment, when the cover member 130 is
at a position immediately before completing opening, the:second cam surfaces |
145 of the pressurizing cams 141 - 143 are placed distant from the léaf spring

170 to release a pressing force against the leaf spring 170. .Thereafter, the
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pressing pieces 171 - 174 of the leaf spring 170 give a pressing force againat-the
leaf spring receiving surface 146 which is a pressing-force receiving surface:for
the pressurizing cams 141 - 143. Accordingly, the pressing force is added:to an
o'pem'né force for the cover member 150 to retain the.cover member 130 in an
open position, requirix_xg no lock mechaniem,

Also, in the present embodiment, the movable:piece 22 pf the detecting
switch 21 is rende'x.;ed~ movable through the third cam. surface 147 by -opening
operation of the cover member 130. Accordi:_xgly, it is possible to detect, by only
one- detecting switch 21, opening a;xd closing the cover mémber 130 as well as-
moving contacting and noncontacting of the head block with the platen roller.

Thus, the number of parts can be reduced.

As explained above, according to a line thermal printexr of the ‘present.
invention, the pressurizing cam that rotates 'inter'icﬁng; with opening .and
closing the cover member releases the head block without undergoing a pressing
force by the elastic member, thereby increasing the open aiiount. Accordingly, it
is possible to improve operationality during conducting 'maintenance such as-in
paper jamming or head cleaning. |

Also, the third cam surface of the pressurizing cam.moves the. movable
piece of the datecting switch by the opening movement of the cover meinber.
Accoraingly, it is possible to detect, by.only one switch, the opening and closing
miovement of the cover member and the movement of the head block ix;to and out

of contact with the platen roller, reducing the number of parts:
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WHAT IS CLAIMED IS:
1. A printer apparatus compriaing:
a housing having an opening portion;
a platen roller rotatably arranged within the housing;
a head block having a printing portion, and arranged in and out of contact

with the platen roller;

o
[
[~
o
3

an elastic member for pressing the h in a direction preas-
contacted with the platen roller; |

a cover member arranged on the housing for operi and closure in a manner
opening and closing the opening portion; and

a pressurizing cam arranged interacting with -opening and ‘closing
operation of the cover member, to bring the head bldck into press-contact with
the platen roller by a pressing force of the elastic member when in a closing
position of the cover member, and release the pressing force of the -elastic
member and press against a predetermined position of the Lead unit support
plata to thereby move the head unit.away from the: pliten roller when in-an
opening pogition of the cover memher.

2. A printer spparatus according taclaim 1, furthsr comprising:

& printer frame detachably attached to the opening of the hounsing, the

printer frame having the platen roller rotatably supported; a head unit support
plate rotatably supported to support the head block arid the ‘elastic meniber, and
further the cover member rotatably supported, wherein the cover xx;embér has,

on a rotational shaft thereof. a pressurizing cam mounted thereon to release the
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j)ressing force of the elastic member when in the opening position of the cover
member.

3. A printer apparatus according to claim 2, whérein the pressurizing cam
is provided with a fivst cam surface for pressing against a predetermined
position of the head unit support plate when in the open position of the -cover -
member, and a second cam surface for pressing against said elastic. mémber
when in the closing position of said cover member.

4. A printer apparatus according to claim 1, wherein the pressurizing cam is
provided with a preéssing force receiving surface for recéiving a pressing force of
the elastic member board, when in a position immediately before compléﬁng
oéening of the cover member,

5. A printer apparatus according to claim; 1, wherein the pressurizing cam is
provided with a third cam surface for pressing, when in tha closing position of

the cover member, against a movable piece of 2 detecﬁ'ng switch arranged inside

the housing,
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