TI TLE OF THE | NVENTI ON Thermal Transfer Printer BACKGROUND OF THE

| NVENTION Field of the Invention: . The present invention relates to a
thermal transfer printer and, in particular, to a thermal transfer printer
whi'ch is capable of printing on a variety of types of printing paper and
whi ch can performa printing with high inmage quality conparable to that of
silver salt photographs by using a spetific kind of printing paper.

Description of the Related Art: Thermal transfer printers are .
generally used as the output apparatus for conputers, word processors or
the like due to their high quality in printing, their low noise and | ow

cost, ease of maintenance, etc. In a thermal transfer printer, printing
paper and an ink ribbon coated with a desired kind of ink are support ed
in front of a platen, and the ink ribbon is delivered as a thermal head
wi th a plurafLTyEofF HEtR IJFBHTAONNg el enents arranged thereon is

reci procated along the platen together with a carriage, with the heat
generating el enchhermalk drgedfen Phentéwr nal head being sel ectively caused

to generate heat on the basis of printing information to thereby print a
desired i nagBACKGROENE RAENTESF INVENBE@®Et er,. etc. on the printing paper.

Field of the Invention:

The present invention relates to a-thermal transfer
printér and, in particular, to a thermal transfer printer
which is capable of printing on a variety of types o;
printing paper and which can perform a printing with high
image quality comparable to that of silver salt
photographs by using a specific kind of printing paper.
Description of the Related Art:

Thermal transfer printers are generally used as the
output apparatus for computers, word processors or the
like due to their high quality in printing, their low
noise and low cost, ease of maintenance, etc. 1In a
thermal transfer printer, printing paper and an ink
ribbon coated with a desired kind of ink are supported in
front of a platen, and the ink ribbon is delivered as a
thermal head with a plurality of heat generating elements
arranged thereon is reciprocated along the platen
together with a carriage, with the heat generating
elements arranged on the thermal head being selectively
caused to generate heat on the basis of printing
information to thereby print a desired image in the form

of a character, etc. on the printing paper.



-2-. Two types are known of the conventional thermal transfer
printer: one which prints on printing paper by wusing an ink ribbon
consisting of a plastic base film coated with a hot nelt ink (a hot nelt

i nk ribbon) and one which prints on printing paper by using an ink ribbon
consisting of a base filmcoated wth a hot sublimation ink (a hot
sublimation ink ribbon). O these two types, the type of thernal
transfer printer which prints on printing paper by using a hot nelt ink
ri bbon (hereinafter referred to as a "hot nelt type thermal transfer
printer") is useful in that it allows printing on a variety of kinds of
paper, such as ordinary paper, cardboard and postcards. The ot her
type, which prints on printing paper by using a hot sublimation ink ribbon
(hereinafter referred to as a hot sublimation type thermal transfer
printer") provides a high quality printed i nage conparable to silver salt

photographs by LShdf SptReait! fndfl Pfns WodehribRE] ChndaPLr - type e

hot nelt type thermal “transfer printer and

ther mal tranes g fui g aave BEEMyni i ld) Ik BULaL D80 PrARI igal use as

different types of thermal transfer printers ces in the
properties ofisi® dMknse8bbR EH8Msting oS Phakedcapoye. sime hot melt

type thermal transfer _
coated with a hot melt ink {a hot melt ink ribbon) and
one which prints on printing paper by using an ink ribbon
consisting of a base film coated with a hot sublimation
ink (a hot sublimation ink ribbon).

Of these two types, the type of thermal transfer’
printer khich prints on printing paper by using a hot
melt ink ribbon (hereinafter referred to as a "hot melt
type thermal transfer printer") is useful in that it
allows printing on a variety of kinds of paper, such as
ordinary paper, cardboard and postcards.

The other- type, which prints on printing paper by
using a hot sublimation ink ribbon ({hereinafter referred
to as a hot sublimation type thermal transfer printer™)
provides a high quality printed image comparable t§
silver salt phoﬁographs by using a specific kind of
surface~-treated paper.

The hot melt type thermal transfer printer and the
hot sublimation type thermal transfer printer have been
individually put into practical use as different types of
thermal transfer printers due to the differences in the

properties of the inks used in them.

As stated above, the hot melt type thermal transfer



-3-. printer and the hot sublimation type thermal transfer printer
have been individually put into practical use, so that when both the
general type of printing on ordinary paper and the high-quality printing
to-produce an image conparable to silver salt photographs are needed, it
IS necessary to use two different types of thermal transfer printers,
i.e., a hot nelt type thermal transfer printer and a hot sublimation type
thermal transfer printer, which would fnvolve a | arge space for
installation and an increase in cost. Thus, there is a demand for a
thermal transfer printer which is capable of both printing using an ink
ri bbon coated with a hot nelt ink and printing using an ink ribbon coated
with a hot sublimtion ink. SUVMARY OF THE | NVENTI ON The present

i nvention has been made in view of the above problemin the prior art. It

i n has been ma wof the above p he prior art.

L anst or pr (PTG FReCABOT P TRARO0R Y PR FRG ) 1 2ok SFnkc 11 bbon
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provide a thafdleiedBota! cpi MR e bPErif il Gh Brdiferym head
ge is held Tn conta wth a p en through”the
internedi at igypeyf 44 it RLOPOfLality printing to produce an image
comparable to silver salt photographs are needed, it is
necessary to use two different types of thermal transfer
printers, i.e., a hot melt type thermal transfer printer
and a hot sublimation type thermai transfer printer,
which would involve a large space for installation and an
increase in cost.

Thus, there is a demand for a thermal transfer
printer which is capable of both printing using an ink
ribbon coated with a hot melt ink and printing using an
ink ribbon coated with a hot sublimation ink.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
above problem in the prior art. It is accordingly an
object of the present invention to provide a thermal
transfer printer which is capable of both printing using
an ink ribbon coated with a hot melt ink and printing
using an ink ribbon coated with a hot sublimation ink.

Another object of the present invention is to
provide a thermal transfer printer of the type in which a

thermal head mounted on a carriage is held in contact

with a platen through the intermediation of an ink ribbon



-4- and printing paper and, in this condition, noved along the
platen to thereby effect printing on the printing paper, the thernal
transfer printer further conprising a control section which nakes it
possible to selectively switch between a first recording node in which
printing by hot nelt transfer is effected on printing paper by wusing a
hot nelt type ink ribbon as the ink ribbon and a second recordi ng node in
which printing by hot sublimation transfer is effected on printing paper
by wusing a hot sublimation type ink ribbon as the ink ribbon in
accordance with a node signal. Still another object of the present
invention is to provide a thermal transfer printer wherein the control
section effects control in accordance with the node signal such that the
carriage noving speed in the second recording node is nmade | ower than the
carriage noving speed in the first recording node and that the heat

ener er dot for, the thernal ad, in . the se recordi ng nmode i s nade
grea?)e/r IOt hanaPﬂeP’h’e‘htt”Egné’ragﬁrpé?g dbt s e %ﬂ'ﬁél"ﬂal m%‘é%l% aglh the first
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n control section which makes it possible to selectively

switch between a first recording mode in which printing

by hot melt transfer is effected on printing paper by

using a hot melt type ink ribbon as the ink ribbon and a

second recording mode in which printing by hot

sublimation transfer is effected on printing paper by

using a hot sublimation type ink ribbon as the ink ribbon

in accordance with a mode signal.

Still another object of the present invention is to
provide a thermal transfer printer wherein the control
section effects control in accordance with the mode
signal such that the carriage moving speed in the second
recording mode is made lower than the carriage moying
speed in the first recording mode and that the heat
energy per dot for the thermal head in the second
recording mode is made greater than the heat energy per
dot for the thermal head in the first recording mode.

A further object of the present invention is to
provide a thermal transfer printer wherein the control
section effects control in accordance with the mode
signal such that it is possible to selectively switch

between the force with which the thermal head is held in



-5- press contact with the platen in the first recording node and
the force wwth which the thernal head is held in press contact wth the
platen in the second recording node and that the force with which the
thermal head is held in press contact with the platen in the second
recordi ng node is nmade weaker than the force with which the thernmal head
Is held in press contact with the platen in the first recordi ng node.
A still further object of the present-ismvwention is to provide a thernal
transfer printer wherein a plurality of ribbon cassettes including a
ri bbon cassette containing a hot nelt ink ribbon and a ribbon cassette
containing a hot sublimation ink ribbon are arranged so as to be opposed
to the carriage and wherein the control section effects control in
accordance with the node signal such that it is possible to select a
desired ribbon cassette fromthe plurality of ribbon cassettes and attach
it to the cgnedsageontact witlstihd pflultteheinobheChrJa‘t tdeeopti¢sgntodeavent i on
is to provide a thermal transfer printer further conprising separation
posi tion corandoltheednscéovielwdichvéhyg theynal hedd isepaldt inn ti ne needed
for separating the ink ribbon fromthe printing paper after printing in
accordance Wness chataptievwkilyidie pdatereint the, sednndeirgcosAlRD| s
effected such that the separation tinme in the second .

mode and that the force with which the thermal head is

held in press contact with the platen in the second

recording mode is made weaker than the force with which

the thermal head is held in press contact with the platen

in the first recording mode.

A still further object of the present invention is

to provide a thermal transfer printer wherein a plurality

of ribbon cassettes including a ribbon cassette

containing a hot melt ink ribbon and a ribbon cassette

containing a hot sublimation ink ribbon are arranged so

as to be opposed to the carriage and wherein the control

section effects control in accordance with the mode

signal such that it is possible to select a desired

ribbon cassette from the plurality of ribbon cassettes

and attach it to the carriage.

A still further object of the present invention is

to provide a thermal transfer printer further comprising

separation position control means for selectively varying

the separation time needed for separating the ink ribbon

from the printing paper after printing in accordance with

the mode signal for execution, wherein control is

effected such that the separation time in the second



recordi ng node is nade | onger than the separation tinme in the first
recordi ng node. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a
perspective view showi ng the essential part of a thermal transfer printer
according to an enbodi nent of the present invention; Fig. 2is a
schematic side view of the essential part of the thermal transfer printer
of this enbodi nent; Fig. 3 i1s a schematic side view of the carriage
of the thermal transfer printer of this enbodi nent; Fig. 4is a
schemati ¢ di agram showi ng the thernal = t% ansfer printer of this enbodi nent
in ink ribbon sensing operation; Fig. 5is a schematic diagram
showi ng the thermal transfer printer of this enbodinment in carriage return
operati on; Fig. 6 is a schematic di agram showi ng the thernal

transfer printer of this enbodinent in a first recording state; Fi g.
7 is a schematic diagram show ng the thermal transfer printer of this

enbodi nent in a second recoydin jtate;~ .Fig. 8 is a perspective view
showi ng the I&HPHY-08t PBAS ofS & PREEENthRYcth e NtPRATAL iGN BiRBadD | ever

in the therrnghélf§qgge2e95££g§g ﬁg%e{his enbodi nent ;
.BRIEF DESCRIPTiON OF THE DRAWINS;S

Fig. 1 is a perspective view showing the essential
part of a thermal transfer printer according to an
embodiment of the present invention;

Fig. 2 is a schematic side view of the essentiai
part of the thermal transfer printer of this embodiment;

Fig. 3 is a schematic side view of the carriage of
the thermal transfer printer of this embodiment;

Fig. 4 is a schematic diagram showing the thermal
transfer printer of this embodiment in ink ribbon sensing
operation;

Fig. 5 is a schematic diagram showing the thermal
transfer printer of this embodiment in carriage return
operation;

Fig. 6 is a schematic diagram showing the thermal
transfer printer of this embodiment in a first recording
state;

Fig. 7 is a schematic diagram showing the thermal
transfer printer of this embodiment in a second recording
state;

Fig. 8 is a perspective view showing the
construction of a separation lever and that of a head

lever in the thermal transfer printer of this embodiment;



-7-, Fig. 9 is a plan sectional view showing a hot nelt ink
ri bbon cassette used in the thermal transfer printer of this enbodi nent;
Fig. 10 is a plan sectional view showing a hot sublimation ink ribbon
cassette used in the thermal transfer printer of this enbodinent; and
Fig. 11 is a block diagram showi ng the construction of the control system
of the thermal transfer printer of thi® enbodi nent. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBCODI MENT OF THE | NVENTI ON Fig. 1 shows an
enbodi nent of the present invention. |In a thermal transfer printer 1
according to this enbodinent, a platen 2 in the formof a plate is
arranged at a desired position in a frane (not shown) such that its
recording surface 2a is substantially vertical, and, in front of and bel ow
this platen 2, a guide shaft 3 is arranged so as to be parallel to the
platen 2. At an Fdgpr8pibsat epbusiddeariomalt kéegushlew stmfa Rt aed&rri age 4
is mounted, which carriage is divided into upper and |ower carriage
portions 4b imd mdbomheapaekte ctged dge thgotheonalatransfRmmed ndert he gui de
shaft 3. Aribbon cassette 5 described belowis attached to the upper
carriage pord§ diighenhafénerbn be vertically noved to and away fromthe
| ower carriage partion 4a. This carriage 4 .
Fig. 10 1s a plan sectional view showing a hot
sublimation ink ribbon cassette used in the thermal
transfer printer of this embodiment; and
Fig. 11 is a block diagram showing the construction
of the control system of the thermal transfer printer-of
this embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE
INVENTION
Fig. 1 shows an embodiment of the present invention.
In a thermal transfer printer 1 according to this
embodiment, a platen 2 in the form of a plate is arranged
at a desired position in a frame {not shown) such that
its recording surface 2a is substantially vertical, and,
in front of and below this platen 2, a guide shaft 3 is
arranged so as to be parallel to the platen 2. At an
appropriate position on the guide shaft 3, a carriage 4
is mounted, which carriage is divided into upper and
lower carriage portions 4b and 4a. The lower carriage
portion 4a is mounted on the guide shaft 3. A ribbon
cassette 5 described below is attached to the upper
carriage portion 4b, which can be vertically moved to and

away from the lower carriage portion 4a. This carriage 4



- 8- can be reciprocated on the guide shaft 3 by d

riving an

appropriate driving belt 6, which is | ooped around a pair of pulleys (not

shown), with a driving neans such as a stepping notor
novi ng speed of the carriage 4 can be sel ected between

(not shown). The
hi gh and | ow by

means of a control section 70 described bel ow Arranged on the

carriage 4 is a thermal head 7, which bsuopposed to th
be brought into contact with, and separated from the
known head novi ng nechani smthat can be operated by the

e platen 2 and can
platen 2 by a well -
driving force of a

notor 25 (Neither the head noving nechanismnor the notor 25 is shown in

this drawing), the thermal head 7 being held in press
platen 2 (the head-down condition) to record on paper
platen 2. This thermal head 7 is equipped with a plura
generating eé%ﬁ'% Srec(lggbcﬁbé?a‘“én“ﬂ :};ﬁrd% SRAPEL Y

heat on the basis sired recor

contact with the
(not shown) on the
Iity of heat

aln0 generate

information nput rough an

appropriat e igBptip deMieCarsyEhg e Pt k@,yta@ﬁrch 16N®bop E'@V\Eh)oud:d”at haryr the

force with which the t her nal head 7 is

eldin press contact with the

platen 2 Canobeguﬁ@y%c adtbehyee), Skt G @rﬂiv%?kmbé(n& heyrprls’ @l section

70 descri bed bel ow, an the heat energy of- the thermal

sel ect ed bet yeeppimy gotand(actl shdwhj Ch Ther @ovimgespeed
determ ned by | ong and

head 7 can be
idf agld y, stages

carriage 4 can be selected between high.and low by means

of a control section 70 described below.

Arranged on the carriage 4 is a thermal head 7,

which is opposed to the platen 2 and can be brought into

contact with, and separated from, the platen 2 by a well-

known head moving mechanism that can be operated by the

driving force of a motor 25 (Neither the head

moving

mechanism nor the motor 25 is shown in this drawing), the

thermal head 7 being held in press contact with the

platen 2 (the head-down condition) to record on paper

{not shown) on the platen 2. This thermal head 7 is

equipped with a plurality of heat generating elements

{not shown) which are selectively caused to generate heat

on the basis of desired recording information

through an appropriate input device such as a

input

keyboard

{not shown). Further, the force with which the thermal

head 7 is held in press contact with the platen 2 can be

selected between strong and weak by the control section

70 described below, and the heat enerqgy of the thermal

head 7 can be selected between large and small {which

are, more specifically, stages determined by long and



-9-, short periods of time for which electricity is supplied to the
heat generating el enents). The carriage 4 will be described in nore
detail. In the carriage 4, the upper carriage portion 4b, which is forned
as-a flat plate and which is substantially parallel to the upper surface
of the lower carriage portion 4a attached to the guide shaft 3, is nounted
on the upper surface of the | ower carrbage portion 4a so as to be capable
of being brought into contact with and “separated fromthe | ower carriage
portion 4a and of noving parallel to the |ower carriage portion 4a by
means of a pair of parallel crank nechanisnms 8 As shown in Fig. 3, each
of the pair of parallel crank nmechanisns 8,  which are respectively

provi ded at the right-hand and |eft-hand ends of the carriage 4, has a
pair of links 9a and 9b crossing each other in an X-like fashion, the

i ntersectiongf de;pLVv h the end
portions of sﬁ rm%%‘% g%dgbﬁébgéﬁglﬁ&&gﬁgtgl%gg%ehwvé%?leﬁ dngat ed
hol es (not showhe fida¥edenatat NEq UPRSE ﬂ%!%% of the right-hand and | eft-hand
end portions of the o%gp a%d upper é%rrlage portions 4a and 4b by neans

IofS 2' ns 10b, 10c T}ﬂé)d:a%&da§@e4 will bé:LHets*&‘%&beHh‘i‘n'BM‘Pé &fﬁ%agexﬂo“' on 4a
qui pped " with a rotary crank nechanism 11, by neans o i'ch

operation oftipareddrclageovenent @fpdhecdiiQigeCdbkb 898 4b, which is
formed as a flat plate and which is substantially
parallel to the upper surface of the lower carriage
portion 4a attached to the guide shaft 3, is mounted on
the upper surface of the lower carriage portion 4a so as
to be capable of being brought into contact with and
separated from the lower carriage portion 4a and of
moving parallel to the lower carriage portion 4a by means
of a pair of parallel crank mechanisms 8. As shown in
Fig. 3, each of the pair of parallel crank mechanisms 8,
which are respectively provided at the right-hand and
left-hand ends of the carriage 4, has a pair of links 9%a
and 9b crossing each other in an X-like fashion, the
intersection of which is made pivotable by a pin 10a,
with the end portions of the links 9a and 9b being
slidably engaged with elongated holes (not shown) formed
at the upper ends of the right-hand and left-hand end
portions of the lower and upper carriage portions 4a and
4b by means of pins 10b, 10c, 10d and 10e.

Further, the lower carriage portion 4a is equipped

with a rotary crank mechanism 11, by means of which the

operation of parallel movement of the upper carriage



- 10 - portion 4b is effected. This rotary crank mechanism1l is
conposed of a rotating plate 12 rotatably supported by the |ower carriage
portion 4a and a connecting link 14 pivoted at an eccentric position of
the rotating plate 12 by a pin 13a and serving as a connecti ng nenber,
with the forward end of the connecting link 14 being pivoted to the upper
carriage portion 4b by a pin 13b. The rgotating plate 12 is rotated by an
appropriate driving nmeans such as aTnﬁ%ﬁ‘(not shown) . Ref erri ng
back to Fig. 1, plate-like arns 15, whose tips are gently and inwardly
curved toward each other and formed as engagenent projections 15a,
protrude fromthe right-hand and | eft-hand ends of the upper carriage
portion 4b so.as to be spaced apart from each other by a distance
substantially equal to the width of the ribbon cassette 5. In the mddle

tion of th i tiqn 4b, ir_of rotatable bobbins 16
are arranged® RGEa o 15 SEFBALCpwAS dink34d F52BE REIAR SEodrt 11 om

h other b ter | stance. B f_.these bobhins 16, th
"k 1 bbon 15° bR oE AR b et A WP 4 S0RBR 1R BRSO RAAR BB bobbi ns
16, i . in,16a f king. up the ink ribb
17, and the Grher NS (oFRaaTasbe Gatt Uar g BoBBRACCRY rot*adt ver i ng 1 he

nk ibbon 1g;vdikd e anOBckBftr {@PdI9A] oBI8Re VLU L 5P FTRe kO phe Pl aten

by a pin 13a and serving as a connecting member, with the
forward end of the connecting link 14 being pivoted to
the upper carriage portion 4b by a pin 13b. The rotating
plate 12 is rotated by an appropriate driving means such
as a motor (not shown).

Referring back to Fig. 1, plate-like arms 15, whose
tips are géntly and inwardly curved toward each other and
formed as engagement projections 15a, protrude from the
right-hand and left-hand ends of the upper carriage
portion 4b so .as to be spaced apart from each other by a
distance substantially equal to the width of the ribbon
cassette 5. In the middle section of the upper carriage
portion 4b, a pair of rotatable bobbins 16 are arranged
s0 as to protrude upwards and as to be spaced apart from
each other by a predetermined distance. By means of
these bobbins 16, the ink ribbonm 17 can run in a
predetermined direction. Of the pair of bobbins 16, one
is formed as a take-up bobbin 16a for taking up the ink
ribbon 17, and the other is formed as a delivering bobbin
16b for delivering the ink ribbon 17. Further, on the

farther end edge with respect to the platen 2 of the



carriage 4, a first optical sensor 18 is arranged, which serves as a
sensor for detecting the kind of ink ribbon 17 accommobdated in the ribbon
cassette 5. In this enbodinent, this first optical sensor 18 is of a
reflection type. This first optical sensor 18 is connected to the control
section 70, which is arranged at a desired position in the thernal

transfer printer 1 and serves as the control neans for controlling the
recording operation, etc. of the theritl -transfer printer 1. As shown
in Figs. 1 and 2, a canopy 19 fornmed substantially as a plate is arranged
above the carriage 4 and at a position appropriately spaced apart
therefrom and supported by a frame (not shown) so as to be capable of
bei ng opened and cl osed as indicated by the arrows A in Fig. 2. In the

cl osed state, this canopy 19 functions as the paper presser on the outl et
side of a paper feeding nechanism (not shown).,, and is arranged opposite

to the carricgeidgeett, eadf hgs Overt icvarlasgessnbss aind i atdangedquahich t he range
of novenment of the carriage 4. At a predeterm ned position on the

| oner side ofenves asamopynd®r £ox etrediecdiogpbbet kimhdhamdd kébbod t he
carriage 4, a plurality of cassette holders (not shown) for holding the

ri bbon cassett @awommedptedi tedthearrdbbiop casapttefs: habe Wdssette hol ders,  a

plurality of (two, in this enbodinent) ribbon cassettes 5a and 5b are
ar r anged embodiment, this first optical sensor 18 is of a

reflection type. This first optical sensor 18 is
connected to the control sectiqn 70, which is arranged at
a desired position in the thermal transfer printer 1 and
serves as the control means for controlling the recording
operation, etc. of the thermal transfer printer 1.

As shown in Figs. 1 and 2, a canopy 19 formed
substantially as a plate is arranged above the carriage 4
and at a position appropriately spaced apart therefrom
and supported by a frame {not shown) so as to be capable
of being opened and closed as indicated by the arrows A
in Fig. 2. 1In the closed state, this canopy 19 functions
as the paper presser on the outlet side of a paper
feeding mechanism (not shown), and is arr#nged opposite
to the carriage 4, extending over a range substantially
equal to the range of movement of the carriage 4.

At a predetermined position on the lower side of the
canopy 19, extending opposite and parallel to the
carriage 4, a plurality of cassette holders {not shown)
for holding the ribbon cassette 5 are provided, and, by
means of these cassette holders, a plurality of (two, in

this embodiment) ribbon cassettes 5a and 5b are arranged



- 12 - inaline in the direction in which the carriage 4 is noved.

In"this enbodi nent,

the ri bbon cassette 5a accommbdates an i nk ri bbon 17a

consisting of a base film such as a plastic filmcoated with a hot nelt
type ink (a hot nelt type ink ribbon), and the ribbon cassette 5b
accommodat es an ink ribbon 17b consisting of a base film such as a plastic
filmcoated with a hot sublimation type ink (a hot sublimtion type ink
ribbon). As indicated by the arrows~Bl2mFig. 2, the ribbon cassettes 5a
and 5b are selectively handed over between the canopy 19 and the upper
carriage portion 4b by the operation of the parallel crank mechani sm 8,

whi ch operates with the operation of the rotary crank nmechani sm 11.

In this enbodi nent,

the ri bbon cassettes 5a and 5b are forned in the sane

configuration and the sane size, regardless of the kind of ink ribbon 17.
Each ribbon cassette has a substantially rectangular main case body 20,
conposed of i@ palinef inppee diredtdwsr iseehionhsthevnasiriagentaifs a pair of
rotatably supported reels (not shown), a pair of rotatably supported

ri bbon feed™¥yedol | Rsthbs phpddmeng, obhe of HRken ycassRsdet 88 guide rollers

pai 1 oOf 1 cclECoRRPAeERE T e EIBPORoA 81 CERELFBORE BabAosr TLE Ink
[1 bbon 17 bel g 16,11 118 £X48 YoaeedG0ch S LIPIQN 35581 15545 mount ed

on the upper®®

hot melt type ink ribbon), and the ribbon cassette 5b

accommodates an ink ribbon 17b consisting of a base film

such as a plastic film coated with a hot sublimation type

ink (a hot sublimation type ink ribbon). As indicated by

the arrows B in Fig. 2, the ribbon cassettes 5a and 5b

are selectively handed over between the canopy 19 and the

upper carriage portion 4b by the operation of the

parallel crank mechanism 8, which operates with the

operation of the rotary crank mechanism 11.

In this embodiment, the ribbon cassettes 5a and 5b

are formed in the same configuration and the same size,

regardless of the kind of ink ribbon 17. Each ribbon

cassette has a substantially rectangular main case body

20, composed of a pair of upper and lower sections, which
contains a pair of rotatably supported reels (not shown},
a pair of rotatably supported ribbon feeding rollers, a
plurality of rotatably supported guide rollers facing the
ribbon feeding path, etc. The ink ribbon 17 runs between
the pair of reels, with the middle portion of the ribbon
path of the ink ribbon 17 being led to the exterior.

When the ribbon cassette 5 is mounted on the upper



carriage portion 4b, one of the pair or reels serves as a take-up reel for
taking up the portion of the ink ribbon 17 which has been used for
recording, and the other reel serves as a delivery reel for delivering the
ink ribbon. In the inner peripheral surface of each reel, a plurality of
key grooves are fornmed in a spline-like manner circunferentially at
intervals. The inner peripheral surfa of one reel constitutes a take-up
hole 21a to be engaged with the take- bobbi n 16a, and the inner

peri pheral surface of the other reel constitutes a delivery hole 21b to be
engaged with the delivery bobbin 16b. Further, a recess 22 facing the
thermal head 7 is fornmed on that surface of the ribbon cassette 5 which
faces the platen 2 when the ribbon cassette 5 is nmounted on the carriage
4. The internediate portion of the ink ribbon 17 is led out into this

recess 22. . Further,. an,identifigcation nark 23 for identifying the
ki nd of ink ??55%§Hifm’éégﬁnﬁhat%ﬁﬁi {1 PREBoAT ES8LRtEF V$S €Safr anged on

t he back sur 3 red b . cassett.e 5 extendi pg parallel to that face
in which the;'é‘)?%c&s}%; ifsogf BB e Pox TSR Rbnt 1€ K rﬂ&’i’ﬁf‘i fication
mar k 23 consj st rd pe=sh - fl.ecting,sectiqns 24a ose
nunber yarig%ﬁéﬁ%igﬁﬁﬁﬁf ?geﬁtﬁggfiﬁﬁ?lﬁe44%?1§|bb%ﬁdl 1€ orher fﬁfih
identificati gorye@d kag?d 'd%l@@te?ftLeéjelbyfotrh%elivering the ink ribbon.
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In the inner peripheral surface of each reel, a plurality
of key grooves are formed in a spline-like manner
circunferentially at intervals. The inner peripheral
surface of one reel constitutes a take-up hole 2la to 'be
engaged with the take-up bobbin 16a, and the inner
peripheral surface of the other reel constitutes a
delivery hole 21b to be engaged with the delivery bobbin
16b. PFurther, a recess 22 facing the thermal head 7 is
formed on that surface of the ribbon cassette 5 which
faces the platen 2 when the ribbon cassette 5 is mounted
on the carriage 4. The intermediate portion of the ink
ribbon 17 is led out into this recess 22.

Further, an identification mark 23 for identifying
the kind of ink ribbon 17 accommodated in the ribbon
cassette 5 is arranged on the back surface of the ribbon
cassette 5 extending parallel to that face in which the
recess 22 is formed. 1In this embodiment, the
identification mark 23 consists of stripe-shaped non-
reflecting sections 24a whose number varies according to

the kind of ink ribbon 17.

This identification mark 23 is detected by the



opt.i cal sensor 18a provided in the carriage 4, and the detection signal is
output to the control section 70 of the printer, where the nunber of
non-reflecting sections 24a of the identification mark 23 is counted to
thereby discrimnate the kind of ink ribbon 17 acconmodated in the
cassette 5. In the ribbon cassette 5a shown on the left-hand side in
Fig. 1, a reflective seal 24A having.fgyr_non- reflecting sections 24a is
arranged as the identification mark 23, and in the ribbon cassette 5b
shown on the right-hand side in Fig. 1, a reflective seal 24B having two
non-reflecting sections 24a is arranged as the identification mark 23. The
| eft-hand end of the back surface, as seen in Fig. 1, of each ribbon
cassette 5 constitutes a reference position BP for detecting the
identification mark 23. The distance L between the reference position BP

and that norogwfdaacisengosersd ProAAdedMnCRbScaEr {i 14, ORlyhand end as seen
in Fig. 1 is nade the sane in every identification mark 23, and a desired

nunber of nafetreafdieat shgnsbcis Wuxpd4atborndi s6ht FéNaddtdont he kEnd of ink
ri bbon 17 are formed within the range of this distance L. The carriage 4

can be set ithggeiiniten, whérte tthe ndeberf b€ahbrnr efrdctAAqusedthehng det ect ed
by the optical sensor 18a, and the ribbon cassette 5a accommbdated in the
cassette holZdexr afathbeigensictiantdont mark 23 is counted to thereby -
15 - discriminate the kind of ink ribbon 17 accommodated in

the cassette 5.

In the ribbon cassette 5a shown on the left-hand

side in Fig. 1, a reflective seal 242 having four non-

reflecting sections 24a is arranged as the identification

mark 23, and in the ribbon cassette 5b shown on the

righi—hand side in Fig. 1, a reflective seal 24B having

two non-reflecting sections 24a is arranged as the

identification mark 23. The left-hand end of the back

surface, as seen in Fig. 1, of each ribbon cassette 5

constitutes a referemce position BP for detecting the

identification mark 23. The distance L between the

reference position BP and that non-reflecting section 24a

which is at the right-hand end as seen in Fig. 1 is made

the same in every identification mark 23, and a desired

number of non—reflecting sections 24a for discriminating

the kind of ink ribbon 17 are formed within the range of

this distance L. The carriage 4 can be set in position

with the identification mark 23 used being detected by

the optical sensor 18a, and the ribbon cassette 5a

accommodated in the cassette holder can be passed over to



t he upper carriage portion 4b, with the carriage 4 renmaining at rest.

As shown in Figs. 4 through 7, a notor 25 for bringing the thermal head 7
into contact with the platen 2 and separating it therefromand for
eftecting ink ribbon take-up control is arranged in the |ower carriage
portion 4a of the carriage 4, which can reciprocate along the platen 2.
The notor 25 has an output pinion gear 26, which is in nmesh with a
transm ssion gear 27. The transnissiont3ear 27 is in mesh with a gear
section 29 fornmed on the outer peripheral surface of a cam 28. Forned on
t he upper surface of the cam 28 are a head contact/separation cam groove
30 and a ribbon take-up cam groove 31 which is w der and shall ower than
the head contact/separation cam groove 30. Further, a support shaft
32 is formed in that section of the | ower carriage portion 4a which is in
t he vicinit¥ of the platen 2. In this enbodinent, this port shaft 32
is formed sot88 BBPHF cﬁarrﬁdégﬁréﬁfﬁh@n ‘meé'rltéurtﬂ!@céa@flﬁ%@ ‘Epper carri age
portion 4b, as shown in 1. A substantially T-shaped head | ever 33 is
mount ed on tﬁF@a%ﬁbﬂﬁﬁ¥:§Wégt 32 so as to be swi ngable around the support

shaft 32, and a hgead ,nount,i ng.base, 34 acing the Iaten 2 is fastened by a
screw to that sedfi Q¥ ltnhg ﬁéad4lmu§97g B RO er% tFRX vicinity of

- 16 - bringing the thermal head 7 into contact with the platen
2 and separating it therefrom and for effecting ink
ribbon take-up control is arranged in the lower carriage
portion 4a of the carriage 4, which can reciprocate along
the platen 2. The motor 25 has an output pinion gear 26,
which is in mesh with a transmission gear 27. The
transmission gear 27 is in mesh with a gear section 29
formed on the outer peripheral surface of a cam 28.
Formed on the upper surface of the cam 28 are a head
contact/separation cam groove 30 and a ribbon take-up cam
groove 31 which is wider and shallower than the héad |
contact/separation cam groove 30,

Further, a support shaft 32 is formed in that
section of the lower carriage portion 4a which is in the
vicinity of the platen 2. 1In this embodiment, this
support shaft 32 is formed so as to protrude from the
upper surface of the upper carriage portion 4b, as shown
in Fig. 1. A substantially T-shaped head lever 33 is
mounted on this support shaft 32 so as to be swingable
around the support shaft 32, and a head mounting base 34
facing the platen 2 is fastened by a screw to that

section of the head lever 33 which is in the vicinity of



the platen 2. The thermal head 7 is attached to that surface of this head
nmounti ng base 34 which faces the platen 2, and, in the head nounting base
34, a stopper 35 protrudes at a fixed interval fromthe back surface of

t he head nounti ng base 34. Further, a substantially L-shaped press
contact lever 36 is nounted on the support shaft 32 so as to be sw ngable
around t he support shaft 32, and a pin 37 to be engaged with the head

cont act/ separati on cam groove 30 of tH® cam 28 is formed at one end of
this head press contact |ever 36. The other end of the head press contact
| ever 36 is arranged between the back surface of the head nounting base 34
of the head |l ever 33 and the stopper 35, and a spring retaining section 38
protrudes fromthe other end portion of the head press contact |ever 36.
Further, a strong press contact spring 39 is provided between the spring
retaining sectlo base 34. Due to the biasing

f rié;ﬁ? gd thg head I untln% A
orce of Fhl resS N8 ohReH [ﬁqaﬁg 395 phbapkedl 19 d&d@tcont act
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- 17 - protrudes at a fixed interval from the back surface of
the head mounting base 34.
Further, a substantially L-shaped press contact
lever 36 is mounted on the support shaft 32 so as to be
swingable around the support shaft 32, and a pin 37 to be
engaged with the head contact/separatlon cam groove 30 of
the cam 28 is formed at one end of this head press
contact lever 36. The other end of the head press
contact lever 36 is arranged between the back surface of
the head mounting base 34 of the head lever 33 and the
stopper 35, and a spring retaining section 38 protrudes
from the other end portion of the head press contact
lever 36. Further, a strong press contact spring 39 is
provided between the spring retaining section 38 and the
head mounting base 34. Due to the biasing force of this
strong press contact spring 39, the head press contact
lever 36 is kept in contact with the stopper 35 of the
head lever 33, and, in this condition, the head press
contact lever 36 and the head lever 33 are integrally
rotated by the rotation of the cam 28 when the head moves

up and down.

Further, in the carriage 4, a driving gear 41 which



is.n mesh wth a rack 40 forned in the printer is arranged so as to be
rotatabl e around a support shaft 42, and, there is provided, between the
support shaft 42 and the head | ever 33, a weak press contact spring 43
with a weaker resilient force than that of the above-nentioned strong
press contact spring 39, so as to provide a biasing force such that the
head | ever 33 constantly causes the-thérmal head 7 to be pressed agai nst
the platen 2. Further, a swinging plate 44 is nounted on the

support shaft 42 so as to be swi ngable around the support shaft 42. At one
end of this swinging plate 44, there is fornmed a pin 45 engaged with the
ri bbon take-up cam groove 31 of the cam 28. Here, the pin 45 of the
swinging plate 44 is thicker than the width of the head contact/separation
cam groove 30, so that the pin 45 does not fall into the head

cont act / separatifomesinVtbov ek 40FforRed, iat thdepGiMer d6d of the
swinging plate 44, a support shaft 46 _protrudes, on which sugport shaft
there is mifhadded ePaRsnteRFofatabde arannd sa isunpedk whaht £he driving
gear 41. Further, in the carria , In which, as stated bove, the

ink ribbon 308 {BeBEbbF PEBH 6 Pﬁé%géﬁh§g?ys“QRﬂﬁﬁ $Fh#66 42e28¢r anged,
el e hS PrMGRad? o0 b Y plesd LEKEILP FiAng"Ts WLRN.'S TN meSh

weaker résilient force than that of the-above-mentioned
strong press contact spring 39, so as to provide a
biasing force such that the head lever 33 constantly
causes the thermal head 7 to be pressed against the
platen 2.

Further, a swinging plate 44 is mounted on the
support shaft 42 so as to be swingable around the support
.shaft 42. At one end of this swinging plate 44, there is
formed a pin 45 engaged with the ribbon take-up canm
groove 31 of the cam 28. Here, the pin 45 of the
swinging plate 44 is thicker than the width of the head
contact/separation cam groove 30, so that the pin 45 does
not fall into the head contact/separation cam.groove 30.
Further, at the other end of the swinging plate 44, a
support shaft 46 prot;udes, on which support shaft there
is mounted a transmission gear 47 that is in mesh with
the driving gear 41.

Further, in the carriage 4, in which, as stated
above, the ink ribbon take-up bobbin 16a and the delivery

bobbin 16b are arranged, there is provided, as shown in

Fig. 4, a take-up gear 48, which is in mesh with the



transm ssion gear 47, is concentrically nmounted on the |ower section of

t he take-up bobbin 16a through the
(not shown). Further, in this enbodinment, there are arranged, in the

internmediation of a friction mechani sm

carriage 4, a second take-up bobbin 49 and a second delivery bobbin 50,

and a second take-up gear 52, which

is in nmesh with the take-up gear 48 of

the take-up bobbin 16a through the transm ssion gear 47, is concentrically

nounted on the | ower section of the sermnd take-up bobbin
internediation of a friction nmechani sm

49 t hrough the
The take-up bobbin 16a and the

second take-up bobbin 49 are rotated by the engagenent of the transm ssion

gear 47 wth the take-up gear 48 due to the swinging of the

SW ngi ng

pl ate 44, and each of the delivery bobbin 16b and the second delivery

bobbi n 50 can be freely rotated.
to be noved away

separation roller 54 which constitutes a separation gui de nenber
protrudes flowetrheeébiovaratf ehe takethp bapmimtliéan theveyhS58hso as to extend

upwar dl y.

Further, an engagenent pin 55 is nounted in the vicinity

A separation | ever 53 biased so as
fromthe platen 2 by a spring (not shown) is rotatably
nount ed on tensnissiog gdwaf 470f isheoneentiti daAKS- wounkebbon ¢ and a

of the

separ ati on doteemediabion hf sefaiation heglaniz® Jaotashbwnpe vertically

novabl e,

engagenent @Fratherjsin this embodiment, there are arranged,-ingthe

carriage 4, a second take-up bobbin 49 and a second
delivery bobbin 50, and a second take-up gear 52, which
is in mesh with the take-up gear 48 of the take-up bobbin
l6a through the transmission gear 47, is concentrically
mounted on the lower section of the second take-up bobbin
49 through the intermediation of a friction mechanism.
The take-up bobbin 16a and the second take-up bobbin 49
are rotated by the engagement of the transmission gear 47
with the take-up gear 48 due to the swinging of the
swinging plate. 44, and each of the delivery bobbin 16b
and the second delivery bobbin 50 can be freely rotated.
A separation lever 53 biased so as to be moved away
from the platen 2 by a spring {[not shown) is rotatably
mounted on the rotating shaft of the second take-up
bobbin 49, and a separation roller 54 which constitutes a
separation guide member, protrudes from the forward end
of the separation lever 53 so as to extend upwardly.
FPurther, an engagement pin 55 is mounted in the vicinity
of the separation roller 54 of the separation lever 53 so
as to be vertically movable, and, as shown in Fig. 8, a

spring 56 for upwardly biasing the engagement pin 55 is

and, as shown in Fig. 8 a spring 56 for upwardly biasing the



arranged on the upper side of the separation |ever 53 and in the outer

peri phery of the engagenent pin 55. The engagenent pin 55 is held by the
bi asing force of the spring 56 such that its | ower end does not protrude
below the separation |ever 53. By pushing the engagenent pin 55 downwards
agai nst the biasing force of the spring 56 to cause its lower end to
protrude bel ow the separation |ever 8319the engagenent pin 55 is engaged

with the forward end portion of the head | ever 33. Further, on the
upper side of the carriage 4, there is arranged a second optical sensor 57
for detecting the rear end of the ink ribbon used. Referring back to

Fig. 1, a cutout 58 into which the separation roller 54 is to be inserted
is formed at either symretrical end of the recess 22 fornmed on each

ri bbon cassette 5 and facing the thermal head 7. Further, as shown in
Figs. 9 and k@rangedach thdbmppercaidetd® Ohe tdpyadadiienaleasges aappir of
hubs 59 which are engaged with the take-up bobbin 16a and the delivery
bobbi n 16b add &heusetevhipdritpherynkfr théoendidhgdmentoppadss. anthe further, a
pair of guide rollers 60 which are engaged with the second take-up bobbin
49 and the sédgpaemerRt RAF \Phdsbhaldobrnthatiicisigqyi descehefitike ri bbon 17.
Further, in the hot _nmelt ink ribbon 17a acconmpdated in the ribbon

cassette 5a, SBRoUA 76 PR tgat,1kst lower end does not protrude below - 20

- separ%tion effect is neeggd in order, that the ink ribbon
the separation lever . By pushing the engagement pin

55 downwards against the biasing force of the spring 56
to cause its lower end to protrude below the separation
lever 53, the engagement pin 55 is engaged with the
forward end portion of the head lever 33.

‘Further, on the upper side of the'carriage 4, there
is arfanqed a second optical sensor 57 for detecting the
rear end of the ink ribbon used.

Referring back to Fig. 1, a cutout 58 into which the

separation roller 54 is to be inserted is formed at
either symmetric&l end of the recess 22 formed on each
ribbon cassette 5 and facing the thermal head 7.
Further, as shown in Figs. 9 and 10, in each ribbon
cassette 5, there are arranged a pair of hubs 59 which
are engagea with the take-up bobbin 16a and the delivery
bobbin 16b and around which the ink ribbon 17 is looped,
and, further, a pair of quide rollers 60 which are
engaged with the second take-up bobbin 49 and the second
delivery bobbin 50 and which guides the ink ribbon 17.

Further, in the hot melt ink ribbon 17a accommodated

in the ribbon cassette 5a, shown in Fig. 9, a hot



17a may be separated fromthe paper at the tinme of recording while the ink
of the ink ribbon 17a is in the nolten state. In the hot sublimtion ink
ri bbon 17b accommodated in the ribbon cassette 5b, shown in Fig. 10, a
cold separation effect is needed in order that the ink ribbon 17b may be
separated fromthe paper at the tine of recording after the ink of the ink
ri bbon 17b has been solidified. A preg$irg/noving plate 61 for downwardly
pressuri zing the engagenent pin 55 of the carriage 4 is forned in each of
the cutout 58 of the ribbon cassette 5b, in which the ink ribbon 17b for
cold separation is accomopdated. Wen this ribbon cassette 5b for cold
separation is attached to the carriage 4, the engagenent pin 55 is pressed
downwar ds by the pressing/noving plate 61, and the engagenent pin 55 is
engaged with the head Ilever 33. In the cutouts 58 of the ribbon cassette
5a accommodsepanpttilea iefifectbbomeeted dn hotesephatttibon, inkoribbehn

pressing/ nmoving plate 61 as that in the ribbon cassette 5b for cold
separati on ib57% grayede sepehated viron tihiei papebbah ke swimee o%a for hot
separation is attached to the carriage 4, the_engagenent pin 55 is not
pressed, andredHdidggadérenthpiinlsplafdet RaknheabboRvela 33 dPeth8t engaged

with each other. In this, enbodi nent,, the r|bbon, cassette 5 is of
- 21 - moAfien Staks -t ypB, thhi éWP&%§aG§8nihn¥éW@#§Elﬁa ition, so
that two CUtéggéiﬁ% ated nggﬁg {fﬁggﬁnga%%£¥tgt5b,~shown in Fig. 10,

a cold separation effect is needed in order that the ink
ribbon 17b may be separated from the paper at the time of
recording after the ink of the ink ribbon 17b has Seén
solidified. A pressing/moving plate 61 for downwardly
pressurizing the engagement pin 55 of the carriage 4 is
formed in each of the cutout 58 of the ribbon céssette
5b, in which the ink ribbon 17b for cold separation is
accommodated. When this ribbon cassette 5b for cold
separation is -attached to the carriage 4, the engagement
pin 55 is pressed downwards by the pressing/moving plate
61, and the engagement pin 55 is engaged with the head
lever 33. 1In the cutouts 58 of the ribbon cassette 5a
accommodating the ink ribbon 17a for hot separation, no
such pressing/moving plate 61 as that in the ribbon
cassette 5b for cold separation is formed, so that, when
this ribbon cassette 5a for hot separation is attached to
the carriage 4, the engagement pin 55 is not pressed, and
the engagement pin 55 and the head lever 33 are not
engaged with each other.

In this embodiment, the ribbon cassette 5 is of



symetrical positions in the recess 22 into which the thermal head 7 is
inserted. However, in the case of a so-called one-tinme type ink ribbon, it
suffices to form only one cutout 58. As shown in Fig. 11, the
control section 70, which is conposed of a nenory, CPU, etc. (not shown),
includes a node discrimnating section 72, a first recording node control
section 73 and a second recordi ng nodetontrol section 74. The node
discrimnating section 72 makes a judgnent, on the basis of a node signal
supplied froma node changeover switch 71 arranged at a desired position
in the frame (not shown), at |east as to whether the apparatus is in a
first recording node in which recording by hot nelt transfer is perforned
on printing paper, such as ordinary paper, by using the hot nelt type ink
ri bbon 17a or g second recording node in whjch recording, by hot

subl i mat i on Mitddstape; EYRRye YRR 28AOUS SPER | &N JaYIFd S6f Pogébg?nby%si ng the

hot sublimation type ink ribbon 17h. The first recording node control
section 73 &M@t ﬁé° CREQHEF r%’c&r&i Eﬁr%ﬁer%ﬂﬁ"rtiﬂveglé(claiton 74 control, on
(he Dacts olabeshdGRTEIL, Lol LiPLykeegEE f) SErskhnt, oect Lon 72
E:gﬁ'[ 2?[ Pg?ggze?g%q?ﬁ%?ﬁginsali S§§§e9'm Ifl?lw?‘éeslbfecitn t%‘et ﬁgsep?gtéenzg, -t he
ribbon casself&a31e8! 6nel i Gpd20GR Yiblon, it suffices to form

only one cutout 58,

As shown in Fig. 11, the control section 70, which

is composed of a memory, CPU, 'etc. (not shown}, incluaes

a mode discriminating section 72, a first recording mode

control section 73 and a second recording mode control

section 74. The mode discriminating -section 72 makes a

judgment, on the basis of a mode signal supplied. from a

mode changeover switch 71 arranged at a desired position

in the frame (not shown), at least as to whether the

apparatus is in a first recording mode in which recording

by hot melt transfer is performed on printing paper, such

as ordinary paper, by using the hot melt type ink ribbon

17a or a second recording mode in which recording by hot

sublimation transfer is performed on a special kind of

paper by using the hot sublimation type ink ribbon 17b.

The first recording mode control section 73 and the

.second recording mode control section 74 control, on the

basis of the judgment result of the mode discriminating

section 72, the moving speed of the carriage 4, the

energization period for the thermal head 7, the press



the node. Further, the control section 70 discrimnates or detects, on the
basis of the output signal fromthe first optical sensor 18 due to the
novenent of the carriage 4, the presence of the ribbon cassette 5, the
ki.nd of ink ribbon 17 accommodated in the ribbon cassette 5, the

di spl acenent of the carriage 4 with respect to the hone position, the
openi ng/ cl osing state of the canopy -192 the distance between the ribbon
cassettes 5, etc. In addition, the control section 70 controls the driving
of the carriage 4, etc. on the basis of an end detection signal regarding

the ink ribbon 17 supplied fromthe second optical- sensor 57. Next ,
the operation of this enbodi nent, constructed as described above, wll be
expl ai ned. The thermal transfer printer 1 of this enbodinent is

driven, and the operator nmanipul ates the node changeover switch 71 in
accordance wdntddie fogeer donotipirgnstal fehactiwitieiddigectheof that
recordi ng node in which recording by hot nelt transfer is perfornmed on
printing pagdatensachths pilhomrosgsaper, shyetsi npn tavrdrataneel witkpe ink
ri bbon 17a or the second recording node in which recording by hot

subl i mat i on theamsfder. | 8upthéns Mk @endrodpeecuioki h difscrdpénabygsusi ng t he
hot sublinmation type - 23 - i nk
ri bbon 17b. or detegfen phethedmsdinginmtdie cutpeti nigmdedarimothhas been

executed, a node signal corresponding to the sel ected
first optical sensor 18 due to the movement of the

carriage 4, the presence of the ribbon cassette 5, the
kind of ink ribbon 17 accommodated in the ribbon cassette
5, the displacement of the carriage 4 with respect to the
home position, the opening/closing state of the canopy
19, the distance between thé ribbon cassettes 5, etc. 1In
addition, the control section 70 controls the driving of
the carriage 4, etc. on the basis of an end detection
signal regarding the ink ribbon 17 supplied from the
second optical- sensor 57.

Next, the operation of this embodiment, constructed
as described above, will be explained.

The thermal transfer printer 1 of this embodiment is
driven, and the operator manipulates the mode changeover
switch 71 in accordance with the recording purpose,
selecting either the first recording mode in which
recording by hot melt transfer is performed on printing
paper, such as ordinary paper, by using the hot melt type
ink ribbon 17a or the second recording mode in which
recording by hot sublimation transfer is performed on a

special kind of paper by using the hot sublimation type



node is supplied fromthe node changeover switch 71 to the control section
70. The node discrimnating section 72 of the control section 70 nmakes a
judgnment as to whether the node signal fromthe node changeover switch 71
indicates the first recording node or the second recording node. In
accordance wth the judgnent result, it causes either the first recording
node control section 73 or the secondgasecordi ng node control section 74 to
operate, and the operation of selecting the ribbon cassette 5
accomodating the ink ribbon 17 corresponding to the first recordi ng node
or the second recording node is started. Next, when the operation of
selecting the ribbon cassette 5 has been started, the carriage 4, which is
at the hone position, is noved (caused to travel) in response to a
command fromthe control section 70 (nore specifically, fromeither the
first recordigg myda qgBtrol section 73 or the second recordi ng node
control section 74), and the first optical sensor 18, which is arranged

on the carriage 4hedetthet setbedimeniddd GatlieeR ingaoke 2Bt dn tHae biekhon
cassette 5. Then, the first optical sensor 18 supplies a detection signal,
whi ch executed, a mode signal correspoRding to thevagdlectwidth the
arrangenent, pitch, etc. of the non- reflecting sections 24a and is
pecul i ar to ®etth 15 dappilfedafiom the mo®, chengheveonswidiclsddt iton 70, where
a judgnment is nade as to whether it is the identification

the control section 70. The mode discriminating section

72 of the control section 70 makes a judgment as to

whether the mode signal from the mode changeover switch

71 indicates the first recording mode or the second

recording mode. 1In accordance with the judgment result,

it causes either the first recording mode control section

73 or the second recording mode control section 74 to

operate, and the operation of selecting the ribbon

cassette 5 accommodating the ink ribbon 17 corresponding

to the first recording mode or the second recording mode

is started.

Next, when the operation of selecting the ribbon
cassette 5 has been started, the carriage 4, which is at
the home position, is moved (caused to travel) in
response to a command from the control section 70 (more
specifically, from either the first recording mode
control section 73 or the second recording mode control
section 74), and the first optical sensor 18, which is
arranged on the carriage 4, detects the identification

mark 23 of the ribbon cassette 5. Then, the first

optical sensor 18 supplies a detection signal, which



mar.k 23 corresponding to the command issued fromthe control section 70.
When it is the identification mark 23 corresponding to the conmand, the
novenent of the carriage 4 is stopped. Wien it is not the identification
mark 23 corresponding to the conmand, the novenent of the carriage 4 is
continued until the identification mark 23 corresponding to the conmand is
detected. Thus, in this enbodinent, -tRé kind of ink ribbon 17 is detected
on the basis of the difference in the reflective seal 24 of the ribbon
cassette 5. In this way, it is possible to reliably discrimnate the type
of ribbon cassette 5 (in other words, the kind of ink ribbon 17).

Then, the ribbon cassette 5 accommodating the ink ribbon 17 correspondi ng
to the selected recording node is selectively passed over between the
canopy 19 and the carriage 4b, as indicated by the arrows B of Fig. 2, by
the paral | el Va&figgk “idhABEs AT BARgRNaHE pdtahy etankof fdehawinsm 11, and the
ri bbon casette 5 is attached to the carriage 4, with which the operatlon
of sel ecti ngrﬂﬂeec"r%ntgbéﬁcéé%%t%"ea 3nds 1§0REFBLAAT to eachThen, when the

oper ati on of €§g¥ gg .the ri _ , _ - 25 -
cassette 5 ﬁﬁPeF%ﬂ %ﬁﬂrﬁqliﬁepﬁﬁBFr°Eo§9%§bﬁhdlngWPSIFhe
sel ected recordl de is en t he, Iat e thernal head 7
manual |y or %§ﬁ§£§ 5t B3 ?Hﬁsgé whETthsn: 1 hbﬁm?h%nﬂp ﬁﬁ@ $8he
mark 23 corresponding to the command issued from the
control section 70. When it is the identification mark
23 corresponding to the command, the movement of the
< carriage 4 is stopped. When it is not the identificafion
| mark 23 corresponding to the command, the movement of the
carriage 4 is continued until the identification mark 23
corresponding to the command is detected. Thus, in this
embodiment, the kind of ink ribbon 17 is detected on the
basis of the difference in the reflective seal 24 of the
ribbon cassette 5. 1In this way, it is possible to
reliably discriminate the type of ribbon cassette 5 {in
other words, the kind of ink ribbon 17).

Then, the ribbon cassette 5 accommodating the ink
ribbon }7 corresponding to the selected recording mode is
selectively passed over between the canopy 19 and the
carriage 4b, as indicated by the arrows B of Fig. 2, by
the parallel crank mechanism 8 and the rotary crank
mechanism 11, and the ribbon casette 5 is attached to the
carriage 4, with which the operation of selecting the
ribbon cassette 5 is completed.

Then, when the operation of selecting the ribbon



time, switching between the hot separation of the hot nelt type ink ribbon
17a and the cold separation of the hot sublinmation type ink ribbon 17b is
ef f ect ed. First, as shown in Fig. 4, in the condition in which the
cam 28 has rotated to the |l eftnobst position as seen in the draw ng, the
pin 37 of the head press contact |ever 36 is positioned in the outernost
peri phery of the head contact/separat2én-cam groove 30, so that the head
press contact |lever 36 is caused to abut the stopper 35 of the head | ever
33 by the biasing force of the strong press contact spring 39, and the
head mounti ng base 34 irs operated together with the press contact |ever
36. Thus, by the swi nging notion of the head press contact |ever 36, the
thermal head 7 is held in the head-up condition in which it is separated
fromthe platen 2. The swinging plate 44. is swng to the right and
left by thecadsside Sakesupeemmonpdered3lprihbing gregrdrssi on  gear 47
supported by the swinging plate 44 is in nesh wth the take-up gear 51,
and the carrqggespomdeag bo othe sedecpledt cacordivhermeiie tilse sdki vi ng gear in
mesh with the rack 40 is rotated, and then take-up gear 51 and the

- 26 - befwesnd thakplapeydaraml thce thermebohedd Juglanuhdlyt eansni ssi on
gears 47 anﬂ)48 to effect the operation of taking up the ink ribbon 17 by
the rotatiof¥of? PREFakBEILIRG dsEi5ien (28h 8hewR heantbc Gitd thakeamp bobbi n 49.

When the cam.28 is i S position, no recording is
rlee, swgkcﬁgng ﬁ%tween the got separaé%bn of the hot

melt type ink ribbon 17a and the cold separation of the
hot sublimation type ink ribbon 17b is effected.

First, as shown in Fig. 4, in the condition in wﬁich
the cam 28 has rotated to the leftmost position as seen
in the ‘drawing, the pin 37 of the head press contact
lever 36 is positioned in the outermost periphery of the
head contact/separation cam groove 30, so that the head
press contaét lever 36 is caused to abut the stopper 35
of the head lever 33 by the biasing force of the strong
press contact spring 39, and the head mounting base 34 is
operated together with the press contact lever 36. Thus,
by the swinging motion of the head press contact lever
36, the thermal head 7 is held in the head-up condition
in which it is separated from the platen 2.

The swinging plate 44 is swung to the right and left
by the ribbon take-up cam groove 31, the transmission
gear 47 supported by the swinging plate 44 is in mesh
with the take-up gear 51, and the carriage 4 moves along
the platen 2, whereby the driving gear in mesh with the

rack 40 is rotated, and then take-up gear 51 and the



per.fornmed but a color sensing operation is conducted by
57 in the case in which a colored ink ribbon 17 is use

t
d1

he photo sensor
or a slack

renoving operation is executed when the ink ribbon 17 has sl acked.

Then, as shown in Fig. 7, the notor 22 in the condition of Fig. 6 is
driven to thereby rotate the cam 28 to the right. As a result, the head
press lever 36 is not swing, but the 2&inging plate 44 is swng to the

right by the ribbon take-up cam groove 31 while retain

ng

the thermal head

7 in the head-up condition in which it is separated fromthe platen 2, the
transm ssion gear 47 of the swinging plate 44 being separated fromthe
take-up gear 51. In this condition, the rotation of the driving gear 41
is not transmtted to the take-up bobbin 16a and the second take-up bobbin
49 even when the carriage 4 noves, and the operation of taking up the ink
ribbon 17 iseqmid dr&enupdgedd dhawet hotepedathoonglf thet urning the

carriage 4 or the ribbon saving operation is conducted.

When t he

ri bbon cassetiansgyd sgéenntdees i hig aide 48oto ﬁﬁf?cty%k?|QH§rﬂﬁb§6n°i7 for hot

separation is attached to

the carri agetaing B@rFBFn+$#|§ﬂqhﬂ§ 3 BﬂlﬁPFnﬁOEﬁﬁkﬁnqukéheoFHFﬁary paper ,

g %6 ¢ ot ebans hEs et S gl etiab%t—uS penILIAS

er

dri ven as shown

‘cause t he head

press contact I%%ﬁ&h%gﬁéggiw%pg_ggggg 88{t¥@§f%ﬁ¥r%@%rgead lIsever 33

is also swng thr

performed but a color sensing operation is conducted by

‘the photo sensor 57 in the case in which a colored ink

ribbon 17 is used, or a slack removing operation is

executed when the ink ribbon 17 has slacked.

Then, as shown in Fig. 7, the motor 22 in the

condition of Fig. 6 is driven to thereby rotate the cam

28 to the right. BAs a result, the head press lever 36 is

not swung, but the swinging plate 44 is swung to the

right by the ribbon take-up cam groove 31 while retaining

the thermal head 7 in the head-up condition in which it

is separated from the platen 2, the transmission gear 47

of the swinging plate 44 being separated from the take-up

gear 51. In this condition, the rotation of the driving

gear 41 is not transmitted to the take-up bobbin 16a and

the second take-up bobbin 49 even when the carriage 4

moves, and the operation of taking up the ink ribbon 17

is not executed, so that the operation of returning the

carriage 4 or the ribbon saving operation is conducted.

When the ribbon cassette 5a accommodating the hot

melt type ink ribbon 17 for hot separation is attached to



spr.ing 39. In this condition, the pin 37 of the head press contact |ever
36 is at a position closest to the center of rotation of the head
contact/separation cam groove 30, so that the head press contact |ever 36
is- swung around the support shaft 32 to the rightnost position, whereby
the head press contact lever 36 is sepajated fromthe stopper 35 of the
head nounting base 34, which is pressed by the spring hol ding section 38
of the head press contact |ever 36 through the internediation of the
strong press contact spring 39. In this condition, the biasing force of
the weak press contact spring 43 is inparted to the head | ever 33, so
that a pressing force which is the biasing force of the strong press
contact spring 39 plus the biasing force of the weak press contact spring

43 is inpart [ t,h hernal head 4 is pressed against .t.he platen 2
with a st roﬁgepﬁggrs:fgn) r f%&@e%e%fg?m B g t"lnnﬁflf‘ﬁén%r RISV ng
plate 57 is : J ] n te nt ai o the heat nelt

- 28 - B?g;l)relg?%%e’bft}oﬁltﬂ%{gbgﬁgv%f?%?ghge. nggogghgl}%elm engagenent
pin 55 of thejgargi ihyNQt-; S : NQ:engag Qf%& Cyrs, between
t he engageneg%spi% g%q§§§h%5hgkﬁgg§ fﬁ&%ﬁﬁggfnT?&E; gvgn %ﬂﬁiﬁgﬁhead
lever 33 rotahess weufeerﬁgat:i 20 tR¥EEbPTduseRhel RERE GrefNd the

separation roller 54 is held at the sanme position. Further, in this

enbodi nent, tbetheadidwe3 6330 swing to the right, ‘whereby the head
lever 33 is also swung through the strong press contact
spring 39. 1In this condition, the pin 37 of the head
press contact lever 36 is at a position closest to the
center of rotation of the head contact/separation cam
groove 30, so that the head press contact lever 36 is
swung around the support shaft 32 to the rightmost
position, whereby the head press contact lever 36 is
separated from the stopper 35 of the head mounting base
34, which is pressed by the spring holding section 38 of
the head press contact lever 36 through the
intermediation of the strong press contact spring 39. 1In
this condition, the biasing force of the weak press
contact spring 43 is imparted to the head lever 33, so
that a pressing force which is the biasing force of the
strong press contact spring 39 plus the biasing force of
the weak press contact spring 43 is imparted, whereby the
thermal head 4 is pressed against the platen 2 with a
strong pressing force.

At this time, the pressing/moving plate 57 is not

formed in the ribbon cassette 5 containing the heat melt



whi,.ch brings the thermal head 7 into press contact with the platen 2, and
the support shaft 32 which constitutes the center of rotation of the head
press contact |lever 36, are nade so long as protrude fromthe upper
surface of the carriage 4, so that fulcrumrattling of the head |[|ever 33
and of the head press contact |ever 36 ﬁ@q_be prevented, whereby it is
possible to support the head I|ever 33,"etc. wth high accuracy, making it
possi ble for the press contact operation of the thermal head 7 to be
conducted in a stable manner. The swinging plate 44 is rotated to the
|l eft from the position as showmn in Fig. 5, and the transm ssion gear 47
of the swinging plate 44 is again engaged wwth the take-up gear 51, the
ri bbon take-up operation being effected through the novenent of the
carriage 4. : S, ~C i L9 carry a ' ved, whereby the
driving geartzgeiéﬂékéégﬁgg ?QQOEEQQ?h%pﬁggﬁ fﬁ,ggnghsﬁhgﬂiake-up gear 51

and the SeCO@HgE?@ﬁ%d%)#¥ﬁ3%353faﬁﬁe aﬁﬁ&f%e 5 is. not pressed,

; a )
rotated throug he 1 ntermedi ation o ransn ssi o gears E? and 48 to

rotate the takeenpa PNt okBaransletiéen SERPMAGhIKRaKP POPRI AR and to
drive the tHermal head 7 on the basis of -a d§S|red recordi ng signal while
taking up thRel hkadil¥her 33.0f rhfie, radlipneaseakt Redd Wharelys recording
is effected on a predeterm ned sheet of paper. At this tinme, the thermnal
head 7 is hekdtabeps ede cephaatiomi ldwver Frdls ppessotgtddy cad het hat a
satisfactory

separation roller 54 is held at the same position.

Further, in this embodiment, the head lever 33,
which brings thé thermal head 7 into press contact with
the platen 2, and the support shaft 32'which constitutes
the center of rotation of the head press contact lever
36, are-made so long as protrude from the upper surface
of the carriage 4, so that fulcrum rattling of the head
lever 33 and of the head press contact lever 36 can be
prevented, whereby it is possible to support the head
lever 33, etc. with high accuracy, making it possible for
the press contact operation of the thermal head 7 to be
conducted in a stable manner.

The swinging plate 44 is rotated to the left from
the position as shown in Fig. 5, and the transmission
gear 47 of the swinging plate 44 is again engaged with
the take-up gear 51, the ribbon take-up operation being
effécted through the movement of the carriage 4.

In this condition, the carriage 4 is moved, whereby
the driving gear 41 is rotated through the rack 40, and

the take-up gear 51 and the second take-up gear 52 are



recordi ng can be perforned. When a recording with high inmage quality,
which is different fromthe ordinary recording, is to be performed on a
speci al kind of paper by attaching the ribbon cassette 5b containing the
haot sublimation ink ribbon 17b requiring cold separation, the notor 25 in
the condition as shown in Fig. 5 is_djgven to cause the cam28 to rotate
to the left past the position as shown in Fig. 6, whereby, as in the case
of Fig. 6, the head press contact Ilever 36 is swng to the right together
with the head lever 33. In this condition, the pin 37 of the head press
contact lever 36 is in the innernost periphery of the head
contact/separati on cam groove 30, and the width of the head
separation/contact camgroove 30 at this positionis large, so that a gap

is formed belowgerdt BErodd the thk?ﬁe3§§956555¥5ﬂH%”E%%hsh?H@IoﬁG and the
head contact/separation cam groove 30, whereby the head press

- 30 - geQ@Rt a0t ah@VEY 3P rotake! 8hede S Afp HOLBAWL 15RCagd OpRer 35 by
the biasing force of the strong press contact spring 39, with the result

that the thgkgehdheareup Dopbdssed angattisdrivie thleatt@drAal hdadrty the
bi asing force of the weak press contact spring 43, thereby nmaking it
possi bl e te@npehkobasizcef di nigsired aepoedsng wilgnall White wekimy than that
in the usual recording. The ri bbon cassette 5b containing the hot
subl i mat i onupnithei bhknrhawon Hd pfetbenylbben nepgsledtte 61, whereby

recording is effected on a predetermined sheet of paper.

At this time, the thermal head 7 is held in press contact

with a great pressing force, so that a satisfactory

recording can be performed.

When a recording with high image quality, which is

different from the ordinary recording, is to be performed

on a special kind of paper by attaching the ribbon

cassette 5b containing the hot sublimation iank ribbon 17b

requiring cold separation, the motor 25 in the condition

as shown in Fig. 5 is driven to cause the cam 28 to

rotate to the left past the position as shown in Fig. 6,

whereby, as in the case of Fig. 6, the head press contact

lever 36 is swung to the right together with the héad

lever 33. 1In this condition, the pin 37 of the head

press contact lever 36 is in the innermost periphery of

the head contact/separation cam groove 30, and the width

of the head separation/contact cam groove 30 at this

position is large, so that a gap is formed between the

pin 37 of the head press contact lever 36 and the head

contact/separation cam groove 30, whereby the head press



by nmeans of which the engagenent pin 55 is pressed downwards to be engaged

with the he
separation
separation
possible to
and the pap
transm ssio
t ake-up gea
ri bbon 17b

ad lever 33, so that, when the head lever 33 is swuing,
| ever 53 is rotated through the engagenent pin 55, and
roller 54 is pressed against the platen 2, thereby maki

t he
t he
ng it

increase the length of separation between the ink ribbon 17

er after recording.

fen when the cam 28 is rotated, the

n gear 47 of the swinging plate 44 is held in mesh with the
r 51, so that, as in the case of the hot separation, the ink

can be taken up through the novenent of the carriage 4.

In this way, by selecting the position of the cam28 as required by the
the thermal printer can performa variety of operations.

situation,
_3_‘]__
successi vel
in Fig. 7.
Fig. 4, the

description
recording o
with the co

h )
Fonsegt: Saver off i

ove dgsgription, the position of the. cam?28 is
AGeLi 8A 4% LhGHRYE the BEEPPATt35 t hat shown

iti h in Fig. 7 h h [
T2 RBR RS (U MR RIAT el i AL 00
2P Bt SRRV D D ARRRARET T 1

pefation I's a y star

weak press contact spring 43, thereby making it possible
to perform recording with a press contact force weaker
than that in the usual recording. ‘

The ribbon cassette 5b containing the hot
sublimation ink ribbon has the pressing/moving plate 61,
by means of which the engagement pin 55 is pressed
downwards to be engaged with the head lever 33, so that,
when the head lever 33 is swung, the separation lever 53
is rotated through the engagement pin 55, and the
separation roller 54 is pressed against the platen 2,
thereby making it possible to increase the length of
separation between the ink ribbon 17 and the paper after
recording.

Even when the cam 28 is rotated, the transmission
gear 47 of the swinging plate 44 is held in mesh with the
take-up gear 51, so that, as in the case of the hot
separation, the ink ribbon 17b can be taken up through
the movement of the carriage 4.

In this way, by selecting the position of the cam 28
as required by the situation, the thermal printer can

perform a variety of operations.

n accordance

WA st 050 (B AN 9 cnSBEL| O0nd b U $REEL beabfy. (he first

recordi ng no



control section 73) such that the press contact force wth which the
thermal head 7 is pressed against the platen 2 in the head down condition
is approximately 0.5 to 3.0 kg; that the noving speed (the recording
speed) of the carriage 4 (the thermal head 7) is approximately 10 to 50
cnmsec.; and that the energization tinme per dot for the thermal head 7
(nore specifically, the heat generatd 3d elenents) is approxinmately 50 to

500 [err]sec., whereby recording by hot nelt transfer can be reliably
performed on printing paper, such as ordinary paper, by wusing the hot nelt
type in ribbon 17a. In the case of the second recordi ng node, control

is effected in accordance with the command fromthe control section 70
(more specifically, the second recordi ng node control section 74) such
that the press contact force with which the thernmal head 7
is pressed agai nskn tthe appueetescripttive,héhd positbomdift ithve cam 28
approximately 0.2 to 1.5 kg; that the noving speed (the recording speed)
of the carrifigicresshzel icsobectrhdIPR theapprdktint alsy shogn2bncm sec.
and that the_ energization time per dot for the thermal head 7 (nore
speci fical | yFl‘-{'hé Qatthagemkown |1ﬁb Fdidemdnt.sT0i shangr daomatdry 150 to 1500

[err] sec or tlng the ,whereby recording by hot sublinmation transfer
can be rell%ﬂﬂ %ﬁQPf PRER bh %%qypébFSItRFﬁds%?w%queﬁﬂg-tﬂeaFEﬂ printing

paper by us'éghtﬂ%elhohrfggﬁlfyll(H} é%%?ohngevééggx¥% %%gt in the

above description.

Next, in the case of the first recording mode, when
the recording operation is actually started, control is
effected in accordance with the command from the control
section 70 (more specifically, the first recording mode
control section 73) such that the press contact force
with which the thermal head 7 is pressed against the
platen 2 in the head down condition is approximately 0.5
to 3.0 kg; that the moving speed (the recording speed) of
the carriage 4 (the thermal head 7) is approximately 10
to 50 cm/sec.; and that the energization time per dot for
the thermal head 7 (more specifically, the heat
generating elements) is approximately%§§~to %%%& psec.,
whereby recording by hot melt transfer can be reliably
performed on printing paper, such as ordinary paper, by
using the hot melt type in ribbon 17a.

In the case of the second recording mode, control is
effected in accordance with the command from the control
section 70 (more specifically, the second recording mode

control section 74) such that the press contact force



Further, by nmaking the press contact force with which the thermal head 7
is pressed against the platen 2 in the second recording node, in which the
hot sublimation type ink ribbon 17b is used, is nade weaker than the
priess contact force with which the thermal head 7 is pressed against the
platen 2 in the first recording node, 3£n-which the hot nelt type in ribbon
17a is used, the wear of the thermal head 7 is reduced in the second
recordi ng node, in which the energy inparted to the thermal head 7 is

| arger than that in the first recording node, thereby nmaking it possible
to positively inprove the general durability of the thermal head 7.
Further, by nmaking the noving speed (recording speed) of the carriage 4
(the thermal head 7) in the . - 33 -

second recorditiy whigd ftbeetherral themd iTnishpréssed agaioutdithg node, and by
maki ng the energization tine per dot for the thermal head 7 (nore

speci fical | yplatfn Redr thenkedd dayrelcomdatspni hst approtistiteldcdrdi ng node
longer than that in the first recordi ng node or repeating the

energi zati ont@ plfurkgii £habsthe maying speedodshpl eeeording ispsed)peff orm
printing in the secand recording node, . in which transfer tqQ the_printing
paper is ef fER% &PaRFa98ubl {HR% i ﬁqﬁi R&edsdbl i Frat PRIPFifHa %ﬁ?é%

requires a greater ampunt_of energy than the printing in the first
recor di ng m)g%,ef#ﬁ: et PR stiﬁbaft ?célet ﬁé‘eﬁlgilﬁf‘gh%np%’p’g‘? peIrsrgié’ftf &8fed by
mel ting the tﬁg éﬁﬁfhflnheaghystméfe'é%ecifically, the he%ég£~> dﬂ ¢&
g 2, wl;)
generating elements) is approximately 150 to 3?9@ usecy;
/JivOo
whereby recording by hot sublimation transfer can be - Q;NUH?%ihk
reliably performed on a special kind of surface-treated 0
Pluv‘a tg ¢
printing paper by using the hot sublimation type ink '
g te ERBW
ribbon 17b. se0 oo
Further, by making the press contact force with
which the thermal head 7 is preésed against the platen 2
in the second recording mode, in which the hot
sublimation type ink ribbon 17b is used, is made weaker
than the press contact force with which the thermal head
7 is pressed against the platen 2 in the first recording
mode, in which the hot melt type in ribbon 17a is used,
the wear of the thermal head 7 is reduced in the second
recording mode, in which the energy imparted to the
thermal head 7 is larger than that in the first recording
mode, thereby making it possible to positively improve
the general durability of the thermal head 7.

Further, by making the moving speed (recording

speed} of the carriage 4 {the thermal head 7} in the



possible to obtain a high inmage quality in recording which is conparable
to that of silver salt photographs. Further, it is to be noted that,
by repeating the energization per dot for the thernmal head 7 (nore
specifically, the heat generating elenents) in the second recording node a
plurality of times, it is possible to 3h,i(;eliably prevent the danger of
damages that might be caused if the ehergization tine were sinply
increased to such a degree as to cause the pernmissible tenperature in

heat generation for the heat generating elenments. of the thermal head 7 to

be exceeded. : Further, in the thermal transfer printer 1 of this
enbodi nent, the node changeover switch 71 is sw tched
- 34 over in accordance with the recordi ng purpose, whereby it 1is

i bl il lect b h i di , In which
Fecor ding | SSRePT FSEer Ench R4 Loyo8: tA4f i Satng okBr LB i ng the- hot
cording i t ‘ N Sr by | of
wih hign  Faagstif R i, BECRERLASTRIL AR rBUIGE bE S ek L2 LE D
h hi gh al Pty ‘conparabl e STTver [ aphs |
"ok 11 bbon, Bg8 FRECHR dHdhad nBARY (ibr PR IBHTARD LHE ke Loy
recording  gBnpAREInAN dijedh si) MG e HMAkddohd R HaRE o CROPAT AR

n% f%ﬂ() silver
salt photographs with a single thermal transfer printer 1 and, at the sane
tine, a posthhwetKLEUGE 1R ifirstnNséabt @inPhodRaee 28pE9HPRF &chd 0 the prior

art can be
energization a plurality of times, it is possible to
reliably perform printing in the second recording mode,
in which transfer to the printing paper is effected by
sublimating the hot sublimation ink and which requires a
greater amount of enerqgy than the printing in the first
recording mode, in which transfer to the printing paper
is effected by melting the hot melt ink. Thus, it is
possible to obtain a high image quality in recording
which is comparable to that of silver salt photographs.
Further, it is to be noted that, by repeating the
energization per dot for the thermal head 7 {more
specifically, the heat generating elements) in the second
recording mode a plurality of times, it is possible to
reliably prevent the danger of damages that might be
caused if the energization time were simply increased to
such a degree as to cause the permissible temperature in
heat generation for the heat generating elements of the
thermal head 7 to be exceeded.

Further, in the thermal transfer printer 1 of this

embodiment, the mode changeover switch 71 is switched



achi eved. Further, in this enbodiment, the press/noving plate 61
formed on the ribbon cassette S presses the engagenment pin 55 of the
separation |l ever 53 to cause the engagenent pin 55 to be engaged with the
head | ever 33, so that the rotation of the head | ever 33 causes the
separation lever 53 to operate to effect the contact/separation operation
for the separation roller 54 with reShE%r‘to the platen 2, whereby there
is no need to provide a separate driving device for operating the
separation |ever 53, and the control of the driving device can be easily
effected. Further, there is no need to secure a large installation

- 35 - space in the carriage 5, and a reduction in the size of the
apparatus as a whol e can be achieved. Mreover, a reduction in parts cost
can be achi eved for inexpensive productlon - Furt hernore, since the
press/ movi n§VFFat-8 3‘?°‘?Hfan°§r ddshng ?h%e%‘?ﬁdaﬂj%@ﬂtrpﬁﬁﬁ%gh?%eqyoﬁfed only on

that ribbon casset ratlon is

accommodat ed?® § 85Fﬁ£o\fett'-n°e esaéﬁg?'ats%ﬁc{:(e}?/%?we%]t}‘f (%MFg B%C Jeptgcl vel y
oper at ed whﬁgdghe ﬁ'&ﬁ#ﬁh ég%%§ﬁﬁh§hgﬁf§g%€&ﬂ%qg %hg ?Qgﬁe %Qgp 17 for cold

separation I's aftache t ha resent invention

S 0 o Sopgk e goddie 1A0ANEnGORRLT RO AP R bk FH OV Vari ous

nodi ficatio as n exa
the second recording mode, in which a recording with high

image quality comparable to that of silver salt
photographs is performed on a special kind of printing
paper by using the hot sublimation ink ribbon, so that it
is possible to reliably perform both ofdinary recording
on paper and high image quality recording comparable to
silver salt photographs with a single thermal transfer
printer 1 and, at the same time, a positive reduction in
installation space as compared to the prior art can be
achieved.

Further, in this embodiment, the press/moving plate
61 formed on the ribbon cassette 5 presses the engagement
pin 55 of the separation lever 53 to cause the engagement
pin 55 to be engaged with the head lever 33, so that the
rotation of the head lever 33 causes the separation lever
53 to operate to effect the contact/separation operation
for the separation roller 54 with respect to the platen
2, whereby there is no need to provide a separate driving
device for operating the separation lever 53, and the
control of the driving device can be easily effected.

Further, there is no need to secure a large installation



t he above-descri bed enbodi ment an ink ribbon is used as the ink film this
shoul d not be construed restrictively. Qher kinds of ink filmare al so
applicable as long as they can be accompdated in the cassette. As
descri bed above, the thermal transfer printer of the present invention is
very advantageous in that it nakes i.t 3gossible to reliably perform with a
single printer, both the recording using an ink filmcoated with a hot
melt ink and the recording using an ink filmcoated wth a hot sublimtion
i nk. - 36 - What is clainmed is: 1. A
thermal transfer printer conprising: a franme; a platen fixedly nounted to
the frame; a carriage novably nmounted on the franme adjacent the pl at en;
carriage novenent neans connected to the carriage for sel ectively noving
the carriagespdamndnt hepbateiige 3 hamdel beadcppyabiy duntied ep the
carriage, the thermal head including a plurality of heat generating

el enents; a itessgiplaeabokdanga sandlieoramoyst @dh ddy@€entudde vierat @n for

detachably holding first and second ri bbon cassettes, each of the first
and second ridshmtioasset pesthousitngaanbe athkevedbior imaspenkeévdel ivering
means for delivering one of the first ri bbon cassette and the second

ri bbon cassanavctdant he cassette holding section onto the carriage such
that the ink ribbon is |ocated between the thermal head and the

pl aten; and a coftr&hesBereorsinne $dleeprese/yovimg rpldtieng 7t iercarri age
nmovenent neans and the cassette delivering nmeans in response to first

and second fIFESIRGniPe; enIRartvRén BReleohermed <y @@ t&asi ves the
first node e controlhgﬁgtion controls the cassette delivery

means to nndﬁf%kﬁg%%F?éFt%aggéﬂFé § tRE EXPRe™GE, f&Fdc°ldto control the
Cor 190 TOSHERL TERTE RO LU o BRLEL RS ISR B0t st Spece
A L DR T o A e
movenent neangsett8UShcébedidigy GRkr LANC IRYES B A S%031d speed al ong
separation is attached.

It should be noted that the present invention is not
restricted to the above-described embodiment but allows
various modifications as needed. For example, while in
the above-described embodiment an ink ribbon is used as
the ink film, this should not be construed restrictively.
Other kinds of ink film are also applicable as long as
they can be accommodated in the cassette. |

As described above, the thermal transfer printer of
the present invention is very advantageous in that it
makes it possible to reliably perform, with a single
printer, both the recording using an ink film coated with
a hot melt ink and the recording using an ink film coated

with a hot sublimation ink.



the platen; and wherein the first speed differs fromthe second speed.

- 37 - 2. The thermal transfer printer according to claim 1, further
conpri sing head novenent neans connected to the thermal head for
selectively noving the thernmal head toward the platen; wherein the
control section selectively controls_thg heat- ing elenments of the
thermal head and the head nove- ment means in response to the first and
second node signals such that, when the control section receives the
first node signal, the control section controls the head novenent nmean
to nove the thermal head toward the pl aten su li', H’l,m,lﬂmﬂﬁmﬁ head
applies a first pressure agai nst the ink ribb bbo
cassette, and applies current to sel ected ones of the Reaf géneratlng
el enents of ¢ier theroalivRgadgfor a first period of tine, and when the
control section receives the second node signal, the control section
control s the head howerBBarmal tf&ﬁgf%rt@rqawertbsmgf&gﬂng head toward t he

pl at en such that the thermal head applies a second pressure agai nst

the ink ribbon ofa tdwerdagendhid¢iblam casdeirbeatandlappla @saten; current to
sel ected ones of the heat generating el enents of the thermal head for a
second period of & ithermaddheadimowmited ha taidt cpressqy eandi eheippfdom t he
second pressure, and the first period of time differs fromthe second
period of tiwith a1§lurhéithe@fmheahwﬂegheatpngneéememﬁﬁmwﬂndg to claimil1,
further conprising a sensor nounted on the carriage for discrimnating
between the firsta mibben cassetie dpidchadlycabhachedbbon s@ddsette by sensing
an identification mark forned, on each of the first cassette and the second
ri bbon casse$afriage and containing an ink ribbon, - 38 - 4.

The thermal transfer, printer accordin e%%n%sakelng dd eéllveionpr|5|ng a

rol Fer movably moiitededh FRRELAM%GS

driven to thereby effect printing on prlntlng paper while

moving said carriage with said thermal head being held in
press contact with said platen through the intermediation
of said ink ribbon and printing paper,

wherein said thermal transfer printer further
comprises a control section which makes it possible to
selectively switch, in accordance with a mode signal,
between a first recording mode in which printing by hot
melt transfer is effected on the printing paper by using
a hot melt type ink ribbon as said ink ribbon and a
second recording mode in which printing by hot
sublimation transfer is effected on the printing paper by
using a hot sublimation type ink ribbon as said ink
ribbon.

2. A thermal transfer printer according to Claim 1,
wherein said control section effects control in

accordance with the mode signal such that the carriage

s Sheet Has Been Replaced

IR



and roller noving nmeans for selectively noving the roller toward the

pl at en; wherein the control section controls the roller noving nmeans
to nmove the roller toward the platen to press a portion of the ink

ri bbon of the first ribbon cassette agai nst the platen in response to
the first node signal, and to position the roller away fromthe platen
in response to the second node signgy._ - 39- 5 A

thermal transfer printer conprising: a Liggg;_,-~f”’“5”ﬁraten

fixedly nounted to the frane; a carriagé movabl y . adigbn the
frame adj acent the pl at en; a tm\‘“\\m‘ﬁg& i ly

ng a*plurality

nounted on the carriage, the thermal h i

of heat generating el enent s; a *cassette hol ding section
nmount ed adj acent the platen for detachably holding a first and
second ri bbon cassettes, . he first ri n, t sing a hot
nelt type i nROViRg speed lPiSBSnS%%%nérﬁf%ﬁﬁ§;%§ P?ggoﬁgégggéfﬁgnﬁgusing a
hot upl | At i y k i N ; cassetig el ivering
means for deFP%ér?%%q%ﬁgqgﬁgtﬁgv%ﬁgs%ﬁéggnhn the f%FBEoﬁécas§Effe and the

second ri bbop,gasse ;?‘aItLSW REat ener%l}’ef%ﬁ*}’g Pﬁ)&d{ﬁ&ﬁ@pti on onto

the carriage sucht Tl ocat ed between the

thermal headpgpd {Pehe second rePbpiPRy WUk is made gPe&OM Mlarsection for
selectively controlling the cassette delivering nmeans and for

appl yi ng cur egat hé gt tdieriyUper dot for thaltHernefl heat feneratfiingtel enents
of the thermal head in response to one of a first and second
mode signal srecording mosleer ei n when the contol section receives the first
node signal, the control.section controls the cassette delivery
means to nount tha.fik sthegasdetransfien phintorr ricggedingdto Claim 1, to
apply current to selected ones of the heat generating ~ elenents
for a first phereinofaid mentrol sectiqmerffigrtishenntielcdhtrol section
recei ves the second node sjgnal, the control section . controls

the cassetteaccordance wigdy ther JofRahsIndt Motflt R $EcdhP % e onto
e generat FRoSEL LRI DS BB SH T, AR errgthohatenad (e
| thermal head is held in press contact with the platen in
the first recording mode and the force with which the
thermal head is held in press contact with the platen in
the second recording mode and that the force with which
the thermal head is held in press contact with the platen
in the second recording mode is made weaker than the
force with which the thermal head is held in press
contact with the platen in the first recording mode.
4. A thermal transfer printer according to Claim 1,
wherein a plurality of ribbon cassettes including a
ribbon cassette containing a hot melt ink ribbon and a
ribbon cassette containing a hot sublimation ink ribbon
are arranged so as to be opposed to said carriage and
wherein said control section effects control in

accordance with the mode signal such that it is possible
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- 40 - wherein the first period of time differs fromthe second
pefiod of tine. 6. The thermal transfer printer according to claimb5,
further conprising head novenent nmeans connected to the thermal head for
sel ectively noving the thermal head toward the platen; wherein the
control section selectively controls the head novenent neans in
response to the first and second - ede signal s such that, when the
control section receives the first node signal, the control—sectian_
con- trols the head novenent neans to nove the thenustm nmi sl 60
toward the platen such that the thermal head applil w'eJ"”: 'ﬁ}:tﬂﬂre
agai nst the ink ribbon of the first ri bbon cassette* and a H .
control section receives t he second node signal, the control section
controls the head novenent neans to nove the thermal head t owar d
the platen syghséhadt thekhebdnli KA ANYItee From th&EENKRIAMGSDEre
agai nst the ink ribbon of the second ri bbon cassette; and wherei n
the first presshse cHdfeanesf anm iheagedandoprsasdueerriage. The ther mal
transfer printer according to claimb5, further conprising a sensor nounted
on the carriage for di shernehatitams et perdmtelre abcosding bbwrtladssdt,t e and
the second ri bbon cassette by sensing an identification mark formed on each
of the firstfcatbet tewnprdsihg seporakidmbipesitdesetortrol guednse fofer mal
transfer printer according to claimb5, further conprising a roller novably
nmount ed on t Releativelye vandipgl the sananaflesafdnporeede@ciqWel y noving the

roller toward the platen; , wherein the control ;section controls the roller
novi ng N8P olnhde ARk BLPRAD tIFR Fhen@TpRALRR E%P%ﬁe%ﬁ?%%

portion of the,ink ribbon of .the fiyst ribbon cqssette, . against the
platen in reBpbREERY & I*?é’cf’Ffich?m‘ﬂ’ea%i%lr,ec"rglﬁﬁdm?%e p’d%i‘“gilcc): the roller

away fromthe plaleh {1 to pe' ERBONES ! Ardd 4nREERIERES S Anal -
effected such that the separation time in the second
recording mode is made longer than the separation time in

the first recording mode.
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