" THERVAL TRANSFER PRI NTER' This invention concerns a thermal tran fftif;c?f;é
printer. Athermal transfer printer is known from Japanese Patent .

Pubti cati on No.
effecting travel

21471/ 82 which utilizes a drive 5 nmeans for
of a carriage which carries a thermal head in ord

wi nd a ribbon, while another thermal printer utilizes a notor excl
for mgving an ink ribbon. Mreover, a solenoid plunger is generally

utiliiég for biasing/releasing the thermal head. 10

t he cofistruction of Japanese Patent Publication No. 21471/82, the
nmust be noved when it is desired to change the colour of the ink r
resulting in | owspeed printing and high costs. Further, the solen
pl unger which has been used 15 for head biasing/releasing is
that qui et printi"THERMAL TRANSFERNBRINTERMe nmj or benefits of thernma
printers, is not achieved. Furthernore, when a ribbon take-up nechanismis

actuated by its

own specific driving source, a thermal 20 he

bi asi ng/ rel easing driving systemhas to be controlled separately,
the construction of d&Thdsi ¥mveptdiomtgoncernssaethe¢rmadntoansdepl i cated and
expensi ve. 2 According, therefore to the present invention, the
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printer.

_ A thermal transfer printér is known from Japanese
Patent Publication No. 21471/82 which utilizes a drive
means for effecting travel of a carriage yhich carries
a thermal head in order to wind a ribbon, while another
thermal printer utilizes a moto; exclusively for moving
an ink ribﬁon. Moreovei, a soleno;d plunger is generally
utilized for biasing/releasing the thermal head.

However, in the construction of Japanese Patent
Publication No. 21471/82, the carriage must be moved when
it is desired to change the colour of the ink ribbon,
resulting in low-speed printing and high costs.

Further, ;he solenoid plunger which has been used
for head b;asing/releasing is:noisy so that gquiet printing
which is one of the majpr benefits of thermal printers, is
not achieved.

Furthermore, when a ribbon take-up mechanism is
actuated by its own specific driving source, a thermal
head biasing/releasing driving system has to be controlled
separately, so that the construction of a driving control

system becomes complicated and expensive.
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I's provided, a thermal transfer printer conprising a platen; a thernal
head; a notor; head novi ng neans, at |east a rotatable cam nenber of which
receives drive fromthe notor, for noving 5 the thermal head into and
out of a printing positionin whichit is adapted to press an ink ribbon
and a record nedi um agai nst the platen2 ribbon travel neans for effecting
t{ravel of the ink ribbon past the thermal head; and drive transm ssion -
means for transmtting drive fromthe notor 10 to the ribbon travel:
means. Thus, in the thermal transfer printer of the present invention,*fﬁe
ri bbon travel means, Asgerdiag,atherbbore taktheupresechainventiomdthéme head
novi ng nmeans may be operated by the sanme notor as a single driving source.
15 I n the pléferovddedopntharmahLrgpsfare Prinferee/mprising applafens
conpri ses a substantially noi sel ess head noving neans, while the ribbon
travel means may 2bEhesgal dieads i mebeR: H&dd MGVLRE ME9RS o akaleasigR Koatdhlen it
is nounted. Furthernore, | tge preferred, formof the invention, an optinum
bi asi ng force 20¢&® me“’gé’h ‘%ew 1qhe Feerd ved (Ve si g Hhfe BPRYmEPT I9XARE ovar ds
the platen, its fprce being based upan the parti.cular printing c i tions,
such as the pri nttgﬁntg‘grﬁ?\]d%fﬁg iﬁ‘g?u n% gfe t%earperé'gg%“%gftﬁ%m th Iy?‘g? rably a
part of the head; ' ns.resiligen e - , at | east
1P0d Q?ﬁﬂ?e% £o tp‘iiké AN r%gf.g v?é‘? & HJtégE{E{ikne{iﬁﬂf

when the latter is In e printing position, tt e platen
against the platen; ribbon travel means for effecting
travel of the ink ribbon past the thermal head} and drive
transmission means for transﬁitting drive froﬁ'tﬂ; motor
10 to the ribbon travel means.
Thus, in tﬁe thermal transfer printer of the present
invention, thé ribbon travel means,.such as a ribbon
take-up mechanism, and the head moving means may be
operated by the same motor as a single driving sburce.
15 In the preferred form of the printer, moreover, the pfinter
comprises a substantially noiseless head mbving means,
while the ribbon travel means méy be opefaté& without having
to move a carriage on which it is mounted. Furthermore, in
the preferred férm of the invention, an optimnm'Biasing force
20 can be selecfed for biasing.the thermal head towards the
platen, its force being based upon the pa;ticular prihting
conditions, such as the print mode and the nature of the

record medium.



The head noving neans preferably conprises a 5 reci procabl e menber
which is arranged to be reciprocated by the rotatable cam nenber, the said
part conprising resilient means whi ch engage the reciprocabl e nenber. There
are preferably neans for varying the degree of force with which the said
part urges the thermal head 10 towards the platen. Thus the rotatable
cam ngnber may have a plurality of cam sSurfaces of different radii of
curvature. Preferably, when the notor is driven in one direction of
rotati®n, it transmts drive to the portion of the head novi ng neans, and

when the nmotor is drivepréfierhbB hSpart of AfHROBédE mBvIRChbaty @bsilQkatiyon, it
transmts drive to the drive transm ssion neans. Thus the head novi ng neans
may conpri se a pl anetgegetite whexnalnkesdidgSatvillehsa when ealatlherves daythde
notor, rotation of the notor in the said one direction noving the planet
gear into nmesh withpxinging @o8htion, toysads fthe plaitati ng the rotatable cam
menber, and rotation of the notor in the said opposite direction noving the
pl anet gear out of neshThd thikad meving cegns \prefrrably Mompoisss, at he 4
arrangenment may be such that when the notor is rotated in the said opposite
direction, if novesracierenakdetnegbar which ifearragsed & PartacsdpPrengted gear
which is arranged to transmt drive to the rjbbon_ travel neans, rotation 5

of the motor in theP%s&PE THtatRIEIR BRUDRTi RRE t59dd Razfefomprising

resilient means which engage the reciprocable membér.
There are preferably means for varying the degree
of force with which the said part urges the thermal head
10 towards the platen. Thus the rotatable cam member may have
a plurality of cam surfaces of different radii of curvature.
Preferably, when the motor is driven in one direction
of rotation, it transmits drive to the portion of the
head moving means, and when the motor is driven in the
15 opposite direction of rotation, it transmits drive to the
drive transmission means. Thus the head moving means
may comprise a planet gear which meshes with a sun gear
driven by the motor, rotation of the motor in the said one
direction moving the planet gear into mesh with a drive
20 gear for rotating the rotatable cam member, and rotation of the
motor in the said opposite direction moving the planet

gear out of mesh with the said drive gear. Moreover, the



gear out of mesh with the further drive gear. In one formof the invention,
the reciprocabl e nenber conprises a spring support nember which engages the -
rot at abl e cam nenber, the said part conprising a spring 10 whi ch -
is mounted on the spring support nenber. Alternatively, the reciprocable
menber may conprise a | ever having an eangagenent part which engages the
cam one armof the |ever being engaged by a spring. In one enbodi nent of
the invention, the rotatable 15 menber is drivingly connected to
the reci procabl e nenber by a pin and sl ot connection. The thermal head
preferably carried by a carriage on which the head noving means and the

ri bbon travel neans are nounted. 20 The invention is
illustrated, nerel yarlnynmnﬂfmagxwmueh uhattﬁseracn@mpamymsgrdrawngs in

whi ch: - Figures 1(a) and 1(b) are plan views of a portion of a first

enbodi nent of a t hemnghe tspad sdpprsiel Aixsction adtonaimsceherpl andthge@r esent

I nvention, Figures 1(a) and 25 1(b) show ng parts of the said
printer in differerinteatesh withpasfuritbes drive Egelﬁrgﬂﬁ-@hzis su'aamﬂspect ive
view of part of the structure shown in Figures 1( and | (b); Figure 3 is a
broken away secti orforapsmhf f¥ive &g ghe ribbon tra"e means, rotation

5 of the motor in the said one direction moving the planet
gear out of mesh with the further drive gear..

In one form of the invention, the recipropable member Q_)
comprises a séring support member ‘which eﬁgages the
.rq;atable cam member, the said part comprising a spring

10 which is mounted on the spring support member.

Alternatively, the reciprocable member may comprise
a lever having an engagement part which engéges-the cam,
one arm of the lever being engaged by a spring. -

In one embodiment of the invention, the rotatable

15 member is drivingly connected to the reciprocable member
by a pin and slot connection.

The thermal head is pieferably carried by a carriage
on which the head moving means and the ribbon travel means
are mounted.

20 ' The invention is illustrated, merely by way of example,
in the accompanying drawings, in which:-

Figures 1(a) and 1 (b) are plaﬁ views of a portion of
a first embodiﬁent of a thermal transfer printer in
accordance with the present invention, Figures 1(a) and

25 1(b) showing parts of the said printer in different relative

positions;



of pért of the structure shown in Figures | (a) and | (b); 5

Figure 4 is a schematic diagramillustrating an electrical control circuit
whi eh controls the operation of the said first enbodinent; Figure 5 is a
schematic view showi ng a second enbodi rent of a thermal transfer printer
constructed in accordance with 10 the present invention; and Figure

6 is g schematic view of an enbodi ment & a novenment direction changing
mechafji sm whi ch may be enployed in a thermal transfer printer in accordance

with t present invention. 15 Referring to a first enbodi nment
of the present invention shown in Figures I(a) and 1(b), a radiating plate
19 supports a thernmal head 1 rotatably around a shaft 21, the shaft 21

being fixed to a carriage frane 20. The carriage frame 20 is supported by

gui de shafts 16 which @{Q%fgap;r? I Ez@i"%f"‘eia’e e ggipgrq;cggi' novenments in

the directions of arrows El a notor 1s nounted 1 n the | ower

portion of the calgtkadtude 8hdmd In ﬁ%gsmqra?ra,gieqr(bﬁ; IS secured to a notor
shaft 4a which passes through the carriage frame 20. A sun gear 9 engages

with the notor gear 8.rii@eS3Ris08PBrokehSawdy section o QVigesbestdnea pl anet
gear 11, and an enlarged cross 6 sectional view of this portion of the
printer is depicted partriofUtife StrdctihpPshcwnaiiNFiguredilqh) sAHapol)s t he
5 Figure 4 is a schematic diagram illustrating an
electrical control circuit which controls the operation of
the said first embodiment;
Figure 5 is a schematic view showing a second embodiment
of a thermal transfer printer constructed in accordance with
10 ‘the present invention; and .
Figure 6 is a schematic view of an embodiment of a
movement direction changing mechanism which may be employed
in a thermal transfer printer in accordance with the present
invention.
15 Referring to a first embodiment of the present invention
Y shown in Figures 1(a) and i(b), a radiating plate 19
supports a thermal head 1 rofatably around a shaft 21, the
shaft 21 being fixed to a carriage frame 20. The carriage
frame 20 is supported by guide shafts 16 which are capable
20 of reciprocating movements in the directions of arrows El
and E2. A step motor is mounted in the lower portion of the
carriage frame 20, and a motor gear 8 is secured to a motor
shaft 4a which passes through the carriage frame 20. A sun
gear 9 engages with the motor gear 8. The sun gear 9 is

25 provided with a planet gear 11, and an enlarged cross



pl-anet gear 11, and the sun gear 9 are rotatably nounted on a pin or shaft

31 whi.ch is secured to the carriage frame 5

20. The planet gear 11

is rotatably nounted on a shaft 32 which is itself nmounted in and extends
t hrough the support arm 10, A belleville spring 33 transmts rotations of
the sun gear 9 to the support arm 10 gnd urges the planet gear 11 agai nst
the support arm 10. 10 A drive gear 12 and a gear 13 transmt
rotations of the planet gear 11 to a gear 14 which is fixed to a toothed”
t ake-up nenber 24 (Figure 2) for taking-up an ink ribbon 25. Figure I(é)’c
illustrates an operative condition of a 15 mechani sm for noving an
i nk ribbon which séctionst iviweds RhiaNportiohi diD@Re tpdiatep P aBpdted \VWhen

the notor 4 rotates in the direction of an arrow Al ,

the sun gear 9 rotates

in the direction oh FHguser DWABsupporeasde 109 rwidshosubpogtsostenent of the

support 20 arm 10 so as to bring the planet gear 11 into nesh with
the drive gear 12pi1ddxex igeat ha,cansafecsin gkar @ ake arvtatablyemgenttedldni n t he
direction of an arrow O, the gear 14, and consequently the take-up nenber
24, rotates in tha plir ext$heftoBl awhighrimyvsBburetfisto thesghaxxriaghefyamebon 25 25

I s taken-up by a spool (not shown) in an ink ribbon

7 cassette (not

shown), Sand the. i 2&k- Mhebplanet geax: 44 sigl rogatably mounted on a shaft 32

which is itself mounted in and extends through the support

arm 10, A belleville spring 33 transmits rotations of the

sun gear 9 to the support arm 10 and urges the planet gear

11 against the support arm 10.

10 A drive gear 12 and a gear 13 transmit rotations of the

planet gear 11 to a gear 14 which is fixed to a toothed

take-up member 24 (Figure 2) for taking-up an ink ribbon

25.

Figure 1(a) illustrates an operative condition of a

- 15 mechanism for moving an ink ribbon which is constituted

by an ink ribbon take-up mechanism.

When the motor 4 rotates in the direction of an

arrow Al, the sun gear 9 rotates in the direction of an

arrow Bl to cause corresponding movement of the support

20 arm 10 so as to bring the planet gear 11 into mesh with

the drive gear 12. Due to the consequential rotation of

the gear 13 in the direction of an arrow Cl, the gear

14, and consequently the take-up member 24, rotates.in

the direction of an arrow D1. As a result, the ribbon 25

25 is taken-up by a spool (not shown) in an ink ribbon.

2
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travel past the thermal head 1 . The gears 12, 13 and 14 and the take-up
‘menber 24 thus constitute a ribbon take-up nmechanism 5 A
rot-at abl e menber 3, which is constituted by a cam is rotatable through an
angle of [err] and greater around a shaft 3d which is nounted in the
carriage frame 20. The cam 3 includes three portions having different radi
of curvature, such as a cam portion 3a having a mni mumradius 10

rl, a am portion 3c having a nmaxi numradius r3, and a cam portion 3b

o
havi né"‘an intermediate radius r2. Areflective portion 6 is provided on the
upper surface of the cam 3 so as to provide a reference position which can
be detected by a reflective type photosensor 5. The reflective portion 6 15
and the photosensor 5 thus constitute a cam position detector neans. In the
present embodi merf@ssehke dpphdeiRht 378 hec Ank HEPPemSSc Afh aseflofP 3a havi ng
the radius rl is selected when the photosensor 5 detects the reflective

portion 6. A cam%RyayEastt thithermal. aed it uTR% 96575 pr thgndol4

support nenber 18, .is. adapted to contact, the peripheral  surface of the cam
3. The spring sur?d’é‘rfh?ré:ﬁgﬁ?“pig'e%eﬁkgtﬁmsl §°‘P"’t§r1 B FRPROS EREST™P porti on
18a (Figure 2) ag% ES{égatably mounted on a guide shaft 16. A resilient
menmber, constitut®d 59 a conpression spring 2 i's provided to 25

transmtgforce fromtAe SRELNG UBAY &, TRARA 15 Sohitiea vyPa cam,
is rotatable through an angle of 360° and greater around a
N\ shaft 34 which is mounted in the carriage frame 20. The
.cam 3 includes three portions having different radii of
curvature, such as a cam portion 3a having a minimum radius
10 .EI' a cam portion 3¢ having a maximum radius r3, and a cam
portion 3b having an intermediate radius r2. A reflective
portion 6 is provided on the upper surface of the cam 3
so as to provide a reference position which can be detected
by a reflective-tfpe photosensor 5. The reflective portion 6 -
15 and the photosensor 5 thus constitute a cam position detector
means. In the present embodiment, the arrangement is such
that the cam portion 3a haviné.the radius rl is selected
when the photosensor 5 detects the reflective portion 6.
. A cam engagement member, constituted by a spring
20 . support member 18, is adapted to contact the peripheral
surface of the cam 3. The spring support member 18 is
unitarily formed with a support portion 18a (Figure 2)
and is rotatably mounted on a guide shaft 16. A resilient
member, constituted by a compression spring 2 is provided to

25 transmit force from the spring support member 18 to the



radiating plate 19 so that the thermal head 1 can be urged fromthe back
towards a platen 17 in the direction of an arrow F1 by sel ecting an
appropriate portion of the cam 3 for engagenent with the spring support
menber 18. Wen 5 the cam3 is in contact with the spring support
menber- 18 at the cam portion 3a, the tBermal head 1 noves in the direction -
of an arrow F2 so as to be separated fromthe platen 17, such novenent
bei ng effected by a head rel ease neans constituted by a tension springb.
Thus, the ink 10 ri bbon 25 and record paper or other record nmedium
(not shown) can be inserted between the thermal head 1 and the platen 17.

| f the cam portipsdid¢ing plateci® ot thafe the thegmgeheat Lie®® Phe spring
support nenber 18 during printing, the force with which the thermal head 1

i s urged towar dsurdrd Srem dfheibacs towards ajplatenl TdRi fFRfUIRGEEIR t he cam

portion 3b is selected, the said force becones snmall. Fiqure_

i | lustrates the RlrfeRTFer fii Bh sflﬁéﬁjd‘%F&sﬁﬂPg??%itaé&stg&ﬁﬂcﬂégﬁ%m i s

driven by the step notor 4. \Wen the sttgg not.or 4 rotates i.g_{ e direction
ectl

of 20 an SPP OWIRD, SNATETNT YR TH° REAPLSTERF emetﬂbf ‘on ot an
oW B The bl BSt.Se8ry Lt I Vel 140 EDURU SR Y iklnds J8l Ve 0021 T
| ast tuo radii 26 e o8l e OF ' e EhLGMT RLANATaGed 18 CAT °, 170, Ger
to reciprocate direction of an arrow F2 so as to be separated from the
platen 17, such movement being effected by a head release
means constituted by a tension spring 15. Thus, the ink
10 ribbon 25 and record paper or other record medium (npt shown)
can be inserted between the thermal head 1 and the platen
17. If the cam portion 3é-is selected to be in engagement
with the spring support member 18 during printing, the force
with which the thermal head 1 is urged towards the platen 17
15 is at a maximum, and if the cam portion 3b is selected, the
said force becomes small.
Figure 1(b) illustrates the manner in which a head \J
biasing/releasing mechanism is driven by the step motor 4.
When the step motor 4 rotates in the direction of
20 an arrow A2, the sun gear 9 rotates in the direction of an
arrow B2. The planet gear 11 thus moves into engagement with
a drive gear 7 which is unitarily formed with the cam 3.
As a result, the cam 3 rotates in the direction of ‘an arrow
G. The outer circumference of the cam 3 has at least two radii

25 (e.g. the three radii described above) in order to reciprocate



the spring support nenber 18 which contacts the said outer circunference.
The cam 3 and the spring support nenber 18 thus constitute or formpart of
a nmevenent direction changi ng nmechani smfor changing the direction of

novenent 5 .
18 is arranged to support, the coil spring 2 and it is preferably

nmenber

of

arranged that the coi

18. THe coil

so as TO 10
head 1 is pressed against the platen 17. However, as expl ai ned above, at
| east two | evels of biasing force can be obtained by selection of the cam

position. It is kno
head is preggﬁ

t her nal

pr

the spring support nenber 18. The spring support

spring 2 directly contacts the spring support nenber

spring 2 is thus associated with the said changi ng nmechani sm

ovi de the biasing force by nmeans of which the therm

that the biasing force with which a 15
FRIERT RUPPOTt Megper J8owhich, cantacke the spid ouger

printer makes a diffg;en%g to th$g$rint de si$% and the print quality. Wen

t her nal

transfer

paper

Fhar T paper

rough bond paper or “ho

required for high p;;"gg_cgﬂﬂi'é

FsB PRathe, SREinG SUPPRF Y DRRRer; 48
hand, when_sno

. Onth t h h 20
i's used’?éea"rs r?tﬁﬂg é)ﬂrﬁg‘lr"‘r@ FS?%“]tsd"r?&g%?’éd. Furt her,

when the biasing fo 1Sl A . n ve the. carriage whjch
i M bl S A BB BdeqhiFTion B BRRbe t he

carries the thernal

bi asing farce in acgerdanesrigt Euﬁ&%tpﬁé.xmernpéj.e’ ROt iy “Rpport membd}¥ad

bi asi ng/ rel easi ng nechanism 1. e. 'the novenent changing
18 is arranged to support the coil spring 2 and it is

N\

10

15

20

25

preferébly arranged that the coil spring 2 directly contacts

the

spring support member 18. The coil spring 2 is thus

associated with the said changing mechanism so as to

provide the biasing force by means of which the thermal

head 1 is ptessed against the platen 17. However,as explained

above, at least two levels of biasing force can be obtained

by selection of the cam position.

It is known that the biasing force with which a

thermal head is pressed against a record paper in a thermal

transfer printer makes a difference to the print density

and

the print quality. When.rough bond paper or normal

paper are used, a large biasing force is réquired for

high print quality. On the other hand, when smooth

thermal transfer paper is used, a'small biasihg force is

required. Further, when the biasing.force is large, the

energy to move the carriage which carries the thermal

head increases. Therefore, it is uéeful to change the

biasing force in accordance with the print modé, and the

head biasing/releasing mechanism, i.e. the movement changing



10 mechani sm 3, 18, of the present enbodi nent also functions as a biasing
force changi ng nmechani sm Wen the photosensor 5 detects the reflective
portion 6, the nunber of steps of the step notor 4 is 5

controll ed based on the fact that the rgflective portion 6 acts as a

ref erence position, whereby the angul af position of the cam3 is fixed so .
as to select a predetermi ned camportion. The cam 3 as a rotating nenber is
capabl e-of rotation through an angle of [err] or greater in the 10
direction of an arrow G so that all of the camportions 3a, 3b, 3c cai’be
sel ected for engagenent with the spring support nenber 18 by one-way
rotation of the notor 4. Therefore, the notor 4 constitutes a driving
source of the head dechaniep el tdsichgthe Frgpertmeabadingnt alis®o acts as a 15
driving source for the other mechani sns_of the present. enbodi ment. Further,
the head bi asi ng/ r fenssieRs @8na lagéng frxge Fhamging PeCRIST0i se generating
menber, such as a plunger or the like. Fi gure 4 is . a scgfn%%.i c Vi ew show ng
a construction 20 When the phatRsensar orGtSCER TS APEI®SEVE he present

i nvention, parts corresponding to those shown i.n_Fiqures ang 2 being

gi ven the sane ref e?%‘ﬁ"ignn{jmﬁﬁﬁlré. RE Wh SRS ﬁfFF]geu%eeﬁ,m;wﬁegtisr esi stance

CheTent o2, oD CERE LA BB A Ely BT e e85 oklon
6 actS as a reference position, whereby the angular position
of the cam 3 ié.fixed so as to select a predepermined L,)
cam porfion. Thg cam 3 aé a rot#ting membet.is capable
of rotation thréugh an angle of 360° or greater in the
10 direction of an.arrow G, so that all of the cém portions
3a, 3§, 3c can be selected for engagement withuthe spring
support membér ;8 hy one-way rotation of the mbtor 4.
Theréfore, the ﬁotor 4 constitutes ; driving équrce of the
head biasing/releasing mechan:'ysm3,18 and also acts as a
15 driving source for the other mechanisms of the preSent
embodiment. Further, the head biasing/releésing can be
achieved withoué uéing a noiée generating membér, such as.
a plunéer or the like.
Figure 4 is a schematic vieﬁ showing a.copstruction
20 of a thermal transfer printer of the present iévention,
parts.corrésponding to tﬁose shOﬂn in Figures 1 and 2
being given the“same reference numerals.
| As shown.iﬁ Figure 4, a heat resistahce élgment
la, which consﬁitute# a heatef element, is diéposed on

25 the.surface of the thermal head 1. A flexible cable



~

or strip Ib acts as an electrode of the thermal head 1. 31 is a head
driving circuit; 32 is an em ssion-reception circuit which drives the
reflective type photosensor 5; 33 is a first notor driving circuit for
driving the 5 step notor 4; 37 is a carriage notor for noving
the carriage frame 20 in the direction of a colum of print; 38 is a second
motor driving circuit which is a drivinglé&ircuit of the carriage notor 37;
30 is%a CPU which controls the thermal transfer printer as a whole; 34 is
10 - a ROM whi ch stores the nunbers of rotating steps fromthe

ref erence position of the cam3 to respective campositions in addition to
the control program of t CEU 30; 35 is a RAM having a counter 36 which
counts the nunber of %t &ps%o Etarféss?%r?“rrﬁf‘?ﬁtr/?fieaﬂfd_tgg thermal ihepdrface 15
whi ch i nputs print datas, Wen .ori.nt data is inputfed to the CPU 30 fromthe
interface 39, the pr?r'\tmrrﬁ‘ eailgeﬁdu e d P9 afitF T ‘f%tzr §¢ o B SHOPIFFRELPR U ¢
33 is at first actua e p. taor. 4 Ln th I rection of an
arrow A2. As 20 tcggc'h%awr&e"g{fé%%gkﬁeﬁ%q BF%is‘ﬁenSY?e elpg‘?\ $FF°Rechani sm 3,

18 causes the thernak,hgadglath Qe w‘%ﬁd&ﬂﬁéd&}&tp&&tsﬁx&é g- th a

predeterm ned force. At this nonent, e cam3 1S rotated a

predeternsned angl e Byep itbP4;387 Vid al Borsilahs imdBRk Ofoxdmb¥ifiP efiLF CUI T 33.,
The arrangenent 25 is such that the number of steps of the step

notor 4 stored carriage frame 20 in the direction of a column of print;

38 is a second motor driving circuit which is a driving

~ circuit of the carriage motor 37; 30 is a CPU which
controls the thermal'transfer printer as.a whole; 34 is
10 a ROM which stores the numbers of rotating steps from the
reference position of the cam 3 to respective cam
positions in addition to the control program of the
CPU 30; 35 is a RAM having a couﬁter 36 which counts the
number of steps of the step motor 4; and 39 is an interface
15 which inputs print data.
When print data is inputted to the CPU 30 from the
(Y ~ interface 39, the print mode is judged, and the first

motor driving circuit.33'is at first actuated to rotate
the step motor 4 in the direction of an arrow A2. As

20 a result, the head biasing/releasing mechanism 3, 18
causes the thermal head 1 to be urged towards the platen
17 with a predetermined force. At this moment,-the cam 3
is rotated through a predetermined angle by the CPU 30
via the first motor driving circuit 33, The arrangement

25 is such that the number of steps of the step motor 4 stored



12 in the ROM 34 is nade to be the sanme as that indicated by the counter 36
whi ch counts the nunber of driving steps fromthe reference position
obt ai ned by em ssion-reception circuit 32. Then the step notor 4 rotates in
the reverse 5 direction indicated by an arrow Al, so that the cam
3 maintains the selected position. Next2 the step notor 4 once again .
rotates in the reverse direction, so that drive is inparted to the ribbon

t ake-up nechani sm and the ri bbon take-up operation is started. At this: sane
nmonent, 10 the motor 37 is driven by second notor driving circuit
38, and a printing operation is carried out by noving the carriage frame 20

he di f
in the direction gf, @hQQid&n?A; s BLadte Ineﬂi\ht Q%neog('??éh&ogflﬂ%e%dlﬁy

conpl eted, the step notor 'S rotate lon o arrow A2, and

the cam portion BamLSwunter 36 whVh tbuhts tHeNhiley' 88 413 vifig SRlepst €d SO as
to nove the thermal head 1 away fromthe platen 17. Then, %e carriage

frame 20 is retur 9ent thd RerérFdnet- Sdsiitibh brRashéd aﬁstshanakéc\épaﬂorcarrl age
notor 37. In the take-up nmenber 24, a slipping mechanismis 20

provided to w nd tdiecihik 30 bitn 2he itepobdtoxl aciotatbs it €Re NRveksd r ot at es
at a high speed so that the ink ribbon 25 is wound at a speed faster than
that at5which the dirkctidibindizated Hyednfaomwt A, tscethatl theachnl 3i n t he
direction of an arrow H 25
maintains the selected position. Next, the step motor 4
once again rotates in the reverse.direction, so that drive
is imparted to the ribbon take-up mechanism and the
ribbon take-up operatipn is started. At this same moment,
10 tl;xe motor 37 is driven by second motor driving circuit 38,
and a printing operation is carried out by moving the carriage
frame 20 in the direction of a column of print. When the
print operation is completed, the step motor 4 is rotated
in the direction of the arrow A2, and the cam portion 3a
15 having the minimum radius is selected so as to move the
thermal head 1 away from the platen 17. Then, the carriage
frame 20 is returned to the print—-starting position by the \-J
_ driving carriage .motor 37.
In the take-up member 24, a slipping mechanism is
20 provided to wind the ink ribbon 25 without slack. The
step motor 4 rotates at a high speed so thgt_the ink ribbon
25 is wound at a speed f.aster than that at which the ink
ribbon 25 is fed from the thermal head 1 in the direction

of an arrow H.

25



13 1n this enbodi ment, step notors are utilized as driving sources of the
.head bi asi ng/rel easi ng mechani sm3, 18 and of the ink ribbon take-up
mechani sm 12, 13, 14, 24. However, a DC notor can be utilized if it is
provi ded 5 with a rot ation detector for detecting the angul ar
portion of the cam3 or of the reflective portion 6 corresponding to each
cam portion of the cam 3. Mreover, in@addition to the photosensor 5 shown
in the said first embodi ment, a mechanical switch can be utilized as a

det ectr. 10 Furt her nore, instead of the cam3 utilized in
the said first enbodinent, a |link nmechanism may be used as a novenent

di rection changi ng nechani sm whi ch changes rotational notion into

reci procating notion. Further, although in the said first enbodi nent 15
the power transm ssion which is effected in dependence upon the direction
of rotation of the step Fbtthissembodinenti eoeeP Potonsmase oftidized gear 9
having a planet gear 11, one of the directions of rotation of the step
motor 4 which is usetf SEiving PTEs sefuithe kead biagingkeelansing “&"29‘115"’
one-way spring clutch ;not shown) provided both in the ribbon take-u

mechani sm and i.n a rbt B RErther 19k mikbon jYake-yn, merhapiems 12 hdde ?%' shown

a cross sectional view of Qortlon of a second enbodi nt of a thernual

transfer printer co@t‘rﬁ?:'feéfﬁ r? RECBIPENER Wit HEHHESPr Es dit 1 provided
| nventi Or% Refer. encwe:.tgurare;o@a§i&§ E&ité@t& QUE edeie@@irgqthe angular portion

"of the cam 3 or of the reflective portion 6 corresponding

A
to each cam portion of the cam 3. Moreover, in addition

to the photosensor 5 shown in the said first embodiment,
a mechanical switch can be utilized as a detector.
10 Furthermore, instead of the cam 3 utilized in the
said first embodiment, a link mechanism may be used
as a movemeht direction changing mechanism which changes
rotational motion into reciprocating motion.
Further, although in the said first embodiment
15 ‘the power transmission which is effected in dependence
upon the direction of rotation of the step motor 4, is
achieved by means of a sun gear 9 having a planet gear
11, one of the directions of rotation of the step motor 4
which is ﬁsed as a driving source can be picked up by a
20 one-way spring clutch (not shown) provided both in the
ribbon take-up mechanism and in. a rotating member or the like.
In Figure 5 there is shown a cross sectional view
of a portion of a second embodiment of a thermal transfer
printer constructed in accordance with the present

25 invention. Reference numerals used in Figure 5 which



14 are the sane as those used in relation to the first enbodi nent indi cate’
simlar parts. Transm ssion gears 43 and 45 engage with a notor gear 44
nounted on the drive shaft of the notor 4. A5 transm ssi on gear-
41, which is engaged with the gear 42, is adapted to effect a drive to a
worm gear 40 through a spring clutch 42,to transnit one-way rotational .
drive to the cam3 so that the latter is rotatable only in the direction of
an arrow |. The cam 3 is engaged by an 10 engagenent portion 19a
of the radiating plate 19 so that rotation of the cam3 is changed into™
reci procati ng novenent of the engagenent portion 19a in the direction of an
arrow J. The radiating plate 19 is constituted by a |l ever nounted on a

pi vot 19b, so that 8re thecpppo@gt thrpe1used in relatigp\khdhe Hirsthe
engagenent portion 19a causes reciprocatjng novenent of the thermal head 1
in the direction of eBprdipepty jrdigate sipidar PREYer constituted by a

conpression coil spring 2 urges.the therpal he 1 towards a platen 50. I'n
contrast to the enbodi nERe™ Ao r?ﬁéirﬁu&zaf‘,g ‘?‘rﬁénﬁﬁge with l'%tf’ﬁer mal head

1 is urged towards the pglaten 50 when a_snall. radius_portion f the cam 3
contacts the engagef&ht Qﬂoﬁ?’%ﬁglﬁﬂ'ﬁnﬁrﬁvﬁes %%d# e F?S%%’él 4<raiw§y fromthe

e et Son SRk BOLE ) B LJeihd 8 O b,
is adapted to effect a drive to a worm gear 40 through
a spring clutch 42 to transmit one-way rotational drive i;)
to the cam 3 so that the latter is rotatable only in the
direction of an arrow I. The cam 3 is engaged by an
10 engagement portion 19a of the radiating plate 19 so
that rotation of the cam 3 is changed into reciprocating
movement of the engagement portion 19a in the direction
of an arrow J._The radiating plate 19 is constituted by
a lever mouﬁted on a pivot 19b, so that the reciprocating
15 ‘movement of the:engagement'portion 1%a causes reciprocating
movement of the thermal head 1 in the direction of an arrow
K. A resilient member constituted by a compression coil
spring 2 urges the thermal head 1 towards a platen 50.
In contrast to the embodiment shown in Figure 1, the
20 thermal head 1 is urged towards the platen 50 when a
small radius portion r of the cam 3 contacts the engagement.
portion 19a, and the head 1 is moved away from the platen
50 when a large radius portion R of the cam 3 contacts
the engagement portion 19a. A mechanical switch 49, which

25 detects the position of the cam 3, is turned to the ON



25 detects the position of the cam3, is turned to the ON 15
position when it is engaged by the large radius .portion R of the cam 3. One
end.of the conpression coil spring 2 engages a support nenber 48 which is
secured to the carriage frame 20. 5 A transm ssion gear 46
which is engaged with the gear 45, transmts one-way rotation thereof to an
I nk ri bbon take-up nmenber 24 through a ¥pring clutch 47. In this manner, a
ri bbon-t ake-up mechani sm conprising the ribbon take-up nenber 24, and a
heat B¥&sing rel easi ng mechani sm 10 whi ch includes the radiating
plate 19 are selectively driven in dependence upon the direction of
rotation of the notor 4. Reference is next made to Figure 6 wherein an
enbodi ment of a novenent direction changi ng mechani sm constituted by a

| i nk mechani sm i sPPEitionr vherd it Als @ngaged) bpetlizcdabfde kadius portiaiates in
the direction of an arrow L, and a pin 53 which is fixed to the rotating
menber 51 engages Wi ©h theceam Gut Org enfioef 3hp ¢ompyebsiqn c621 springed at 52a,
so that the | ever 52 perforns a reciprocati ng novenent in the direction of

an arrow M about tRe®PHa98F 3 ERPPqTh Bembey ¥8owhiiqhngs erraredttoghe can
be utilized to effect a biasing/rel easing novenent of the thermal head. The
present invention FEEHFIE e?fot only to a thermal printer using heating

el enent s %§ ShOVWlI n tqptransmission gear 46 which is engaged with the gear

45, transmits one-way rotation thereof to an ink ribbon
N . take-up member 24 through a spring clutch 47. In this
manner, a ribbon take-up mechanism comprising the ribbon
take-up member 24, and a heat biasing releasing mechanism
10 which includes the radiating plate 19 are selectively driven
in dependence upon the direction of rotatioﬁ of the motor 4.
Reference is next made to Figure 6 wherein an embodiment
of a movement direction changing mechanism, constituted by
a link mechanism, is illustrated. A rotating member 51
15 rotates in the direction of an arrow L, and a pin 53 which
is fixed to the rotating member 51 engages with a cut-out or
-slot 52b in a lever 52, pivoied at 52a, so that the lever
52 performs a reciprocating movement in the direction of
an arrow M about the pivot 52a. This reciprocating movement .
20 can be utilized to effect a biasing/releasing movement of
the thermal head.
The present invention is applicable not only to a
thermal printer using heating elements as shown. in the
embodiments but also to an electrothermal transfer printer

25 wherein electrodes are utilized as heating elements which apply



enbodi nents but also to an el ectrothermal transfer printer 25

wherein el ectrodes are utilized as heating el enents which apply 16 an

el ectric current to a resistive |ayer arranged on the back surface of a
thermal transfer ribbon, as a result of which ink is transferred to a
record. paper by heating the said Iaye’r 5 The enbodi nents of,
the invention described above enploy an ink ribbon take-up nechani smfor
use with a disposable ink ribbon. However, the ink ribbon take-up mechani.sm
can be nodified for use with a recycled, i.e. reusable ribbon as arib
travel ling nmechanism 10 As descri bed heretofore, the

bi asi ng/ r el easi nganfeldetrieashrirentirtoba rewistiee Aayebyarranged d rot ati ons of
the notor 4, and the ink ribbon 25 can be taken-up by reverse rotations of
the notor 4. Thusoththepbhaok esurface f of tismxmpl ciransfier midbbonn asnd | ower cost
than in the prior 15 art wherein separate notors are provided for

t hese respective epresultonf whightink isttransfikrrddbona 2Rcor@d be t aken- up

wi t hout novenent of the carriage frame 20 so that a respective head for the
particul ar col our Papex ¥ heatinghblem seh@|layed-can be 20 = properly
positioned in a stand-by condition before printing._ Furthernore, the ink

ribbon 25 can be takefPepeBhodimentr Of tee dg¥enation ApsqyibedrAko¥Ent of t he

carrlage in
employ an ink ribbon take-up mechanism for use with a

disposable ink ribbon. However, the ink ribbon take-up
mechanism can be modified for use with a recycled, i.e.
reusable ribbon as a ribbon travelling mechaniSm;

10 As described heretofore, the biasing/releasing of
the head 1 can be carried out by forward rotations of
the motor 4, and the ink ribbon 25 can be taken-up by
reverse rotations of the motor 4. Thus the printer can be
of simpler construction and lower cost than in the prior

15 art wherein separate motors are provided for these
respective operations.

Further, the ink ribbon 25 can be taken-up without \‘;;
movément of the carriage frame 20 so that a respective head
for the particular colour of the ink ribbon employed can be

20 properly positioned in a stand-by condition befpre printing.

Furthermore, the ink ribbon 25 can be taken-up at
any desired position in the movement of the carriage in

" the direction of a column of print. Thus the present
invention may be used for high-speed printing of a colour

25 ' thermal transfer printer.



the direction of a colum of print. Thus the present invention may be used
-for high-speed printing of a colour 25 ther@w'
1¥-CLAI MS 1. A thermal transfer printer conprising a pla ;
t hermal head; a notor; head noving neans, at | east al“" menber
of. which receives drive fromthe notor, for noving t ﬂﬂ B I,ﬂnto
and out of a printing position in whichtlit is adapted*s ¢ (0 Y8n ink
ri bbgn and a record nmedi um agai nst the platen; ribbon travel neans for
effecting travel of the ink ribbon past the thermal head; and drive
transm ssion neans for transmtting drive fromthe notor to the ribbon
travel neans. 2. A thermalC Lrails¥es printer as clainmed in claim1l in
whi ch 10 a part of the head noving neans resiliently urges the thernal
head, at |east when the latter is in the printing position, towards the
pl aten. 3. . A thermal transfer printer as clained in claim2 in which
t he head novi g neadstksrmslitrassfer priprescemprisdngarpkaten; ghithernad
arranged to be reciprocated by the rotatable _cam nenber, the said part
conpri si ng redepied DAERRishefd BAVINSyReANSy hat [1egph P EatAtabhe FAFEy member A
thermal transfer printer .as c%ai med in.claim2 or 3.ip whjch there are
means for varf&nﬁ'%t eI HEGVER BEVE oreR U6 m°'§)ﬂrt’h9‘?/ﬁ1im8ﬁ”lghéi‘§aﬁhﬂ%t ur ges
the thermal "%égdt{%@gréﬁﬁ Eggaof a printing position in which it is adapted
5 to'presé an ink ribbon and a record medium against the platen;
e ribbon travel means for effecting travel of the ink ribbon
~ past the thermal head; and drive transmission means for
transmitfing drive from the motor to the ribbon travel means.
2. A thermal transfer printer as claimed in claiﬁ 1 in which
10 a part of the head moving means resiliently urges the thefmal
head, at least when the latter is in the printing ﬁosition,
towards the platen.
_3. A thermal transfer printer as claimed in claim 2 in
which tﬁe head moving means comprises a reciprocable ﬁember
15 which is arranged to be feciprdcated by the rotatable cam
member, the said part comprising;resilient means which engage
the reciprocable member.
4. A thermal transfer pfintef as claimed in claim 2 or 3
in which there are means for varying the degree of force
20 with which the said part urges the thermal head towards the
platen.
5. | A thermal trénsfer printer as.ciaimed in any preceding

claim in which the rotatable cam member has a plurality of

cam surfaces of different radii of curvature.



pl aten. 5. A thermal transfer printer as clained in any preceding claim
I which the rotatable cam nenber has a plurality of cam surfaces of
different radii of curvature. 18 6. A t hermal—t+ansfer—prtnter as

claimed in any preceding claimin which, when the notor
direction of rotation, it transmts drive,to the
and when the notor is dri vgsn in thLlI mnnnwumllon of

novi ng neans,
it transmts drive to the drive 5

rotation,
A thernal transfer printer as cl ai med in claim6 when dependent upon c
3 in which the head noWi bk HRANGAOPIY bSEsted R AN8IndlLah MY phedBighgs With
a sun gear driven by the notor, rotation of the notor in the said one
direction 10

rotating the rotatable cam nenber and rotation of the notor

t fansmi'ssi®n *means.

ROYiH A nt (161 chl, iRl ERAmot & AsNBStvew i ode Mirver HRALE T

7.

or

is driven in one
t he head

| &Fn

in the said

opposite directi gocaEnonioit heaidndestdrdeartOthe (faidepdrtdbh hoft BRe sai d dri ve
A thermal transfer printer as clainmed in claim7 15
whi ch when the nhead mositipmebes), iand twhensehed moppodist dridien et ithe, oppbsimw/es
the planet gear into nesh with a further drive gear which is arranged to

gear.

transmt drive tdirésipnbifomotatienl Itesinansmivs adriive tf thédriwe or

sai d one direction noving the planet gear out of mesh with the further

drive

8.

10

15

20

25

transmissELn means.
7. A thermal ;ransfer printer as claimed in claim 6 when
dependent upon claim 3 in which the head moving means

comprises a planet gear which meshes with a sun gear driven

by the motor, rotation of the motor in the said one direction

moving the planet gear into_mesh with a drive gear for
rotating the rotatable cam member and rotation of the motﬁr
in the said opposite direction moving the planet gear out

of mesh Qith the said drive gear.

8. A thermal transfer printer as claimed in claim 7

in which when the motor is rotated in the said opposite
direction, it moves the planet gear into mesh with a ﬁurther
drive gear which is arranged tb_t?ansmit drive fq the ribbon
travel means, rotation of the motor in“the said one difection
moving the planet gear out of mesh with the further drive
gear. |

9. A thermal transfer printér,_as_claimed in.ciaim 3

or in any claim dependent thgreon_in which the reciprocéble
member comprises a spring support member_which engage§ the
rotatable cam member, the said part comprising a spring thch

is mounted on the spring support member.

in

in the

~



1

20 - gear. 9. A thernal transfer printer, as claimed in claim3 or in
<any cl ai m dependent thereon in which the reciprocable member conprises a

spring support menber which engages the rotatabl td part
conprising a spring which 25 is nounted on the spri n support menber.

19 10. A thermal transfer printer as claimed in ﬁl] Mﬁ"“L 8 when
dependent upon claim 3 in which the red? procabl e LS | ever

havi mg an engagenent part which engages the cam one arm of "thé | éver bei ng
engag’eﬂ by a 5 spring. 11. A thermal transfer printer as clainmed in
claim3 in.which the rotatable nmenber is drivingly connected to the

reci procabl e nmenir bya ahermalanchmsifet prdnteachs oelaifi®d in ady lfiechwtinst r ansf er

printer as clainmed in any 10 preceding claimin which the thermal head
is carried by a &d& whemydependent cironhelaiaadl imovhing meeyreciprpceble ri bbon
travel nmeans are nounted. 13. A thermal transfer printer substantially

-as her ei nbef or e ®pEber jasmPrigesha riever &yéng @ngereagsneHoRArs vhigke 15

acconpanyi ng draw ngs.
engages the cam, one arm of the lever being engaged by a

5 spring.
11. A thermal transfer printer as claimed in claim 3
in which the rotatable member is drivingly connected to the
o/ reciprocable member by a pin and slot conmection.
12, A thermal transfer printer as claimed in any
10 preceding claim in which the thefmal head is carried by
a carriage on which the head moving means aﬁd the ribbon
travel means are mounted.
13. A thermal transfer printer substantially as
hereinbefore described with reference to and as shown in the

15 accompanying drawings.




