1 @\ RI BBON CASSETTE" 2178728 The .present

i Rueéhtionrel ates,to an ink ribbon cassette, and, although the invention is

not st restricted it relates nore particularly to a serial printer in which

a printing head is reciprocable in relation to a platen, the printer being
provided with an ink ribbon"cassette of a stationary type in

which an ink ribbon is positioned so as to nove in front of the printing

head t hroughout the range of reciprocating novenent of the latter. Ink

ri bbon apparatus for serial printers is generally 10 i n two
types. There is g I3KaRIBAON GASSFAEET n whi ch the ink ribbon e&gmpﬁeggfronL

of the printing head throughout the range of reciprocating movenent of tffie
printing head but does not nobve together with the printing head (see for
exanpl e, European Patent Application 15 No. 19649/80). There is

al so a novabl e type i FheuPreRenthinvenkien Bpkatefobefnt dterhbPoRicrRseYte /
printing head. In either of these two types the ink ribbon usually extends
parallel to the dCectidivugh theyineantioh ish&°prihErAtr itsad. itTReLNS BTN y
a restricted portion of_the entire 20 | width of the ink ribbon is
avail abl e for priBfFFAGUlAAYsHIn® SPDRLaPELNSF R MG HPELRY I, hedd HSugh the
i nk ribbon is disposed at _an angl e to the directiop of ,m)vergnt of the
printing head (sdECIBPATRLE BLEEMTOL B heteBRM iFCatR A Rb. P89 127464)

only a restricted portion, the entire w dth 25 .of the ink ribbon
75 BvaiFable for PPARIAGIEh: b rRe ehppericserés of a staciSharyErpd'fn

\.; which an ink ribbon is positioned so as to move in front of 'ﬁzf
the printing head throughout the range of reciprocating
movement of the latter,
| Ink ribbon apparatus fér serial printefs is generally
10 grouped in two types. There is a'statiénary type in which
the ink ribbon extends in front of the printing head
throughout the range of reciprocating movement of the
printing head but does not move together with the
printing head (see for example, European Patent Applicatioﬁ
15 No. 19649/80). There is alsé a movakle type in which tﬂe iﬂk ‘i}
ribbon moves togetﬁer with the printing head.
In either of these two.types'the ink ribbon usually
extends parallei to the direction of movement of the printing
head. Therefore, only a restricted portion of the entire
20 ~width of the ink ribbon is available for printing. In some
apparatus of the movable type, although the ink ribbon is
disposed at an angle to the direction of movement of the
printing head (see Japanese Patent Laid-Open Publication No.

56-127464), only a restricted portion of the entire width

25 of the ink ribbon is available for printing, like the fo:mer



5 type, because the ribbon cassette is novable together with the printing .7
head. These known apparatus are di sadvantageous in that, since only a =
Limted area of the entire width of the ink 5 ribbon is avallabl@
for printing, the ink of this limted area can swiftly becone exhausted,

that the ribbon tends to becone easily danaged and hence nust be replaced
with a new one after a very short life. One solution has been proposed in
Japanese Utility 10 ‘Model Publication No. 60-18930, in which the ink
ribbon is shifted periodically vertically during the reciprocating novenent
of the printing head so that virtually the entire width of the ink ribbon,

i's avatlabl e for t¥P® ntiegusHEheEIbPoRFassEE T L sapiaPae UCIPERRT res many
partssfor the shiftin mechani sm thus causi ng a conpl ex
construction andwétpa"g'GrPﬁ’dSti&gs‘éﬁ?gl y, which results in an increased cost

of praoduction. On the other hand, in the noy whj ch an I nk

ri bbon cassette is mﬂﬁlsédkri?ﬂn a??sz?F%ﬁ@’Sfd’asaﬂV??g#%ﬁauﬁeigd S0 as

t together with t head i k
(Tbbon wi L h 1 6apEttet ket dRPELT BROBIoTBbR AR SELeS 95 At AR Nead as i s

anvm;é_f LGEXarﬁlrlbbclmn x‘éagvaaqq.gglfaftognﬁrllh%ﬁg Q%;g fer kcﬁhl Oi'j.uﬁ%éd 56-127464

area can swiftly become exhausted, so that the ribbon tends
-to be come easilf damaged ana hence must bé replaced with a
kv/ ' new one after a very short life.
One solution has been proposéd-ih Japanese Utility
10 Model Pubiication No. 60-1§936, in which the ink ribbon is
shifted periodically vertically during the reciprocating
movement of the printing head so that virtualiy the entire
-width of the ink ribbon) is available for pfinting. However,
this prior apparatus'requires many parts for the shifting
15 mechanisﬁ, thus causing a éomplex construction and a
laborious assembly, which results in an increésed éost éf
U ' . production. | ‘
On 1_:_he other hand, in the movable type in which an ink
ribbon cassette is mouhted'on a carriage of a printing head
20; ' so as to move together with the printing head, it is known to
| incline an ink ribbon with respect to the direction of.movement
of the prinfing head'as is shown, for example, in Japanese
Patent Laid-Open Publication Nos. 56-127464 and 58-42465. In
this prior art, in order to arrange the ink ribbon in an

25 inclined mannei with respect to the direction of movement of



.s prior art, in order to arrange the ink ribbon in an 25 I nclined
manner with respect to the direction of novenent of 3 the printi ng head,:
the entire ribbon cassette is nounted on the carrlage in an inclined *
manner. The prior art is thus such that it. i nevitable that the structure
for mounting the ribbon cassette is @f 5 a special form This
makes the nounting and di snounting of the cassette conplex, which nakes it
difficult to design and to manufacture. It is therefore an object of the
present invention to provide an ink ribbon cassette in which virtually the
entire 10 wi dth of the ink ribbon thereof is available for printing,
wi t hout need to use a ribbon shifting nmechanism thus increasing the life
of the ribbon. Adeopxintgngoheade Pheeshird miblin oassdtter bs impuhtesd ef or e ™
provi ded an ink ribbon cassette adapted to be 15 nounted in a
stationary posi tdroRherFaar prgnter amdacineskmanen.hr oughout the range of the
reci procating novenent of -a printing head of the printer, the said ink
ribbon cassette contBhPRECRMRTENKS HRYBoTRhTRIF L8 1--’né-F‘F’Y‘|E‘GbI16ng| tudi nal I 'y
of the ink ribbon cassette so as_in operatlon to extend at an 20

angl e to the redihFothft ShEUTOFENET BPURHBIpHI EiRRPhEassetsfch® fEcassette

has a wdth greater than _usual  so
5 a spec1a1 form. This makes the mountxng and dismounting

of the cassegte complex, which makes 1t difficult to design
and to manufecture. : : . _ | ' K;j'
It is therefore an pbjece of the present invention to
provide an ink ribbon cassetﬁe in which virtua;ly the entire
10 : width_of the iﬁk ribbon ehereof is avaiiable for printing,
without need to use a ribbonlshifting mechanism, thus
inc;easiné the life of the ribbon. | |
According to the preseﬁt ineentiqn, there is
therefore provided an ink ribﬁon cassette adapted to be
i5 mounted in a stationary posi;ion on a printer and ﬁo extend
throughout the raﬂée of ﬁhe reciprocating movement of a
pr;nting heaa of the_printer, ﬁhe said ink_ribbon cassette
containing an ink ribbon which is inclined longitudinally
'of the_ink ribben caesette so as_in qperatiop to extend at an
20 angle to the reciprocating movement qf the printing head.
Such a cassette has a width greater than:usﬁal so
as_ﬁp face the printing bead.thrpugh the range of :eciprocating
movement of the printing head, .
The ink ribbon may be an impact type rilbon or may

25 be adapted for use in transfer under heat printing.



oy

as to face the printing head through the range of reciprocating novenent
the printing head. The ink ribbon nay be an inpact type ribbon or may 25
ke adapted for use in transfer under heat printing. 4 The ink ribbon
preferably endl ess. Thus the ink ribbon cassette preferably conprises a
storage chanmber for storing the greaterq4part of the endl ess ribbon, an exit
passageway through which the ribbon 5 Is withdrawmn fromthe
storage chamber, and an inlet passageway through which the ribbon passes on
its return path to the storage chanber, the exit and inlet passageways
extending forwardly fromthe storage chanber to different extents. 10

Preferably at | east onghedfinkati®hbeXifs pRélrdAbe)y f2AISSHICHRYS chas at | east one
i nclined surface over which in operation the ribbon travels. The invention

al so conprises a pkA¥EPoPr eRASEEES RTeKeEdP IYnROBATAESH & §8e%adee as set forth
above, the printer 15 : havinqﬁ? pl aten and a printing head
reci procabl e par al9PaEPRHEPEL $-OrARE FhfegFeALeri PAYSnofthehende€sy i bbon

cassette being in operation noved in front of the printing head and
ext endi ng t hr oughcﬁi’?’t’?ﬂ’l‘e AN PjE BRSTISYAE EPBE (A gh ﬁﬁ‘@eﬁ%‘?ﬁ’“of the latter.

5 is withdrawn ffom the storage chamber, and an inlet
passageway through which the ribbon passes on its rgturn
path to the storage cha.mber_‘, the exit and inlet passageways

&v/. extending forwafdly from the storage chamber to different
extents.

10 _ Preferably at least one of said exit and inlet
passageways has at least one inclined surface over -
which in 6peration the ribbon travels.

The invention Also comprises a printer provided with
an ink ribbon casseﬁte as set forth above, the pxinter

15 having a platen and a ﬁrinting head reciprocable parallel
thereto, and the ink ribbon of the ink ribbon cassette

. being in operation moved in front of the printing head and
extending throughout the range of the reciprocating
movement of the latter.

20 _ The invention is illustrated, merely by way of example,

in the accompanying drawings, in which:~
Figure 1 is a plan view of a part §f a printei
provided with an ink ribbon cassette &ccording to the
present invention; |
25 Figure 2 is a front view as §iewed from the direction

of an arrow A, of the structure shown in Figure 1;



@ The invention is illustrated, nerely by way of exanple, in
NE-acconpanying drawi ngs, in which:- Figure 1 is a plan view df a part of
a printer provided with an ink ribbon cassette according to the present
i nvention; 25 Figure 2 is a front view as viewed fromthe
direction of an arrow A, of the structure shown in Figure 1; Figures 3
and 4 are views showing printing loci on the ink ribbon of the said ink
ri bbon cassette; Figure 5 is a horizontal cross-sectional view show ng the
internal construction of the ribbon cassette 5 of the present
invention; Figure 6 is a cross-sectional view taken a[onq the line VI-VI of
Figure 5, and Fi gur F¥P9es 2 8Pdst ALR ctieyAafthaming REAREHAIBRY the |ine »
VII-VII of Figure 3. 10 A preferred enbodinent of the pie€sent
invention will RBwie 88T PR LR FH Pt ohFEPPY RESHFE6npanyi ng
drawi ngs. In Figure 1l there.i s sho art _of a printer having a printing
head 2 of the irrpactfl-"tgi/’f)% Fcﬁ%fog 5?%5&585"?558“1"“{ VI front of a _
platen 1. The p.rsé%i f:?eea@téﬁﬁél g%ﬂglér%‘lt%- ?C e“rﬁﬂﬁoxf’ cﬂ’gé el S slidably
supported by guide shafts '3, and 1's reciprocable paralle 0 the platen
1. 5 of the present invention; : ' .
. Figure 6'15 a cross-sectional view taken along the
line VI-VI of Figure 5, and
Figure 7 is a cross-sectional view taken along the \~)
line VII-VII of Figure 3. .
10 A preferred embodiment of the present invention
will now be explained with reference to the accompanying
drawings.
In Figure 1 there is shown part of a printer having
a printing head 2 of the impact type which is disposed
15 in front of a platen 1. The printing head 2 is mounted
on a ¢a:riage 5 which is slidably supported by guide
shafts 3, 4 and is reéiprgcable parallel to the platen 1. ot

A ribbon cassette 6 is disposed rearwardly of the
printing head 2 ana_above the carriage 5. The ribbon

20 cassette 6 is a stationéry type of ribbon cassette
which is attached to.a stationary member sgch as
the printer frame (not-shown) which supports the guide shafts
3, 4 or the platen 1. The majority of an endless ink ribbon 7
is.accammodated in a zigzag fom in t#e ribbon cassette 6.

25 The iﬁk ribbon 7 is an impact type ribbon constituted by a



L PR
A ribbon cassette 6 is disposed rearwardly of the printing head 2 and abd;”{
the carriage 5. The ribbon 20 cassette 6 is a stationary type Q
§ibbon cassette which is attached to a stationary nenmber such as the
printer frame (not shown) which supports the guide shafts 3, 4 or the
platen 1. The nmejority of an endless ink ribbon 7 is acconmpdated in a
zigzag formin the ribbon cassette 6. 25 The ink ribbon 7 is an

i npact type ribbon constituted by a 6 woven fabric containing ink. A
portion of the ink ribbon 7 is exposed by virtue of being drawn out of the
ri bbon cassette 6 and through a passageway arm 6¢ thereof, the ink ribbon 7

t hen .passing int 'm 6d., . _Thj '
the i R 11 bbon 7 W5HEBCOLFRa A AIGITT 1aRp A Pr et 35 Dk PP, (he

printing head 2;.pnd the%6§p§?%3ﬁ|%%%%;g%%épgrgﬂp°L Qﬂ@g%%q?gFayrface of

the printing head 2° T as an aperture gure 2) at a

position opposite_ to e f hdo S inti head
c sse‘Etbe 6 %m&pg@g;gg%%%g agg,s%&hgiegﬂe printing hea

2. The di stance between the Is.set so as to be

siiohtly oreater $lageg 1pdls ' AREE PackBid AHPGA pAEdJNE T 8d. ! ne

printing head 2. e I'nk ribbon [ riven by a ribbon drive Trechani sm
(not showyn) for NBUENERlc e ﬁéﬁighr@ﬁtth@nirﬁéribbon 7 pHss@b Rk dly N

response to t he reci procati ng novenent: )
of a paper guide 2a, carried by the printing head 2, and
then passes forwardly of the fofward end surface of the
printing head 2. The paper gﬁide 2a has an aperture 2b
(Figure 2) at a position oppbsite td the forward end surface
10 of the printing head 2. The distance between the two
passageway arﬁs éc, 64 is set so as to be slightly
greater than the distance of reciprocating movement of
the printing head 2._The ink ribbon 7 is driven by a ribbon
drive mechanism (not slown) for movement in the direction
15 of an arrow 9 in response to the reciprocating movement
of the printing head 2. A record medium (not shown) such
o . as paper is inserted between the platen 1 and the paper
quide 22, . o .
As shown in Figure 2, the ink ribbon 7 is stretched
20 at a predetermined angie to the direction of movement of the
printing head 2 (which is shown in Figure 2 as horizontal).
In order to stretch the ink riﬁbon 7 in ﬁhis inclined
position, the passagewéy arm 64 egtends forwardly ftcm a
position at the same.height as that of the-céssette 6,

25 while the passageway arm 6¢ extends forwardly of the



(@w printing head 2. A record nedium (not shown) such as ‘paper is
i rted between the platen 1 and the paper guide 2a. AS shown i'n Fi gure _
2, the ink ribbon 7 is stretched 20 at a predetermned angle to the
direction of novenent of the printing head 2 (which is shown in Figure 2 as
hori zontal). In order to stretch the ihk ribbon 7 in this inclined

position, the passageway arm 6d extends forwardly froma position at the

sanme height as that of the cassette 6, 25 whil e t he passageway arm

6¢c extends forwardly of the 7 passageway arm 6d. The printing head 2 is
movabl e horizontally with respect to the ink ribbon 7. The width of the ink
ribbon 7 is suckassrgevay i eda| TheoRr itipgi bradg &4 @vdalkle 8 such as wires,
which row is arranged on the 5 forward end surface of the priri"ng
head 2, faces tRerizpatalbpotith TRAFCAY thEPAHGKeT RRABMEntThEf widtd printi ng

head 2. Printing _by nmeans of the obliquely stretched ink ribbon 7 will now
be described wi Of & dpkiPbeg Fiifupech tyat a vertical,gow of ap¥ifgdgs in
practice the ink_ribbon_7 is noved at predet erm ned speed jin the

i rection of th&SPThe 8 T AB THESr ANLEPCRER AACESTEVEREAR BB the printing

head 2’5 an forward end surface of the printing head 2, faces the ink
rihbop 7 during _the whole moveme_n't of the_ pri_nting head
2. |
Printing by means of the ol_:liéuely stretched in]; \-J
ribbon 7 Will now be desc;'r.'ibed t_rliﬁh .re'ference to Figures
10 3 and 4, | |
A!Lthough i_.n practiée _the ink. ribbc?n 7 is moved at a
pre_determined speed in the direction of the arrow 9 during
the .:eciprocatiné movement of the printing head_ 2, an
in;aginary_ situation iwi.J-.l be considere_d, for the purposes
15 of betf.er _up'derstanding, in wl_%ich the ink ribbon 7 is_
_haltéd or sgspe_nded during the printing and is then _moved
intermittently éfter the printing. The printing loci on the -
ink ribbon 7 are shown in Figure 3, being designated by
reference m;merals 10, 11, Figﬁre_ 3is a vigw 6f the ink
20 r_ii:bon .7 as viewed from the side .of the printing head 2.
The printiﬁg locus 10 is a locus made during forward
printing, and the printing locﬁs 11 is a lqcus maée |
during rearward p:;inting. 'Ifhe two printing 1§c1_ 10, 11
‘are thu; formed on the ink ;r_ibbo_n 7 throughout virtually

25 its entire width. The two printing loci 10, 11 have the



3

better understanding, in which the ink ribbon 7 is halted or suspende

| magi nary situatidon will be considered; for the purposes 15 'ofdgiiijff
ny.

during thée printing and is then noved intermittently after the printi

The printing loci on the ink ribbon 7 are shown in Figure 3, being

desi gnated by reference nunmerals 10, 1% Figure 3 is a view of the ink 20
ri bbon 7 as viewed fromthe side of the printing head 2. The printing |ocus
10 is a |l ocus made during forward printing, and the printing locus 11 is a

| ocus nmade during rearward printing. The two print
formed on the ink ribbon 7 throughout virtually 25

The two printing |oci 10, 11 have the sane |length Lo,

equal 1o the width ggfe tHBRRIMET Pl Sk P&e Hafind {Eegallﬁ

the printing loci 10, 11 éxtefd in a horizonta

ing | oci

10, 11 are thus
its entire w dth.

the latter being

RidY B9 JigRf Further,

rection,

nanmely, in the

direction of novengRL gHinkhfy tkBkd ¥ Bhe printing REAdl 22 FdRGeR(T U

novenment of the printing head 2 produces the print

I ng | oci

as the ink

ribbon 7 is contingadspint®Ngdocd fdie1did@ehiioin Af ndRoat{10Wifedtionn i N
Figures 1 and 2 and during the reciprocating novenent of the 10

printing head 2, thagsely,0eh iR Bfr&dtAvh o mbbgnemt 4f iy peinRiggce nuneral s
12, 13. The two printing loci 12, 13 are slightly inclined to the

hori zonta$ directi teaarad

.The actual movement of the printing head 2 produces

\“; . the printing loci as the ink ribbon 7 is continuously

moved in the direction of the arrow 9 shown in Figures

1 and 2 and during the reciprocating movement of the

10 printing head 2, these loci being shown in Figure 4,

by reference numerals 12, 13.'The two prihting loci 12,

13 are slightly inclined to the horizontal direction and

partially overlap each other. The length L1 of the

printing locus 12 is longer than the length L0 by a

15 length 4. The difference in length between the two

printing loci 12, 13 is 24. The length 4 is the length

through which the ink ribbon 7 is moved during the forward

printing or the rearward printing.

The interior structure of the cassette for supporting

20 the ink ribbon 7 in tension in an inclined manner as

shown in Figure 2 will now be described in detail with

reference to Figures 5 to 7.

The passageway 64 extends forwardly from a position

at the same height as that of a storage chamber 6b, while

25 the passageway 6c extends forwardly from a position beyond



PE al |y overlap each other. The length [err] of the printing locus 12 is
| 8pder than the length [err] by a 15 | ength d. The d|ff°erence I n

| engt‘-h: between the two printing loci 12, 13 is 2d. The Iength dis the

| ength through which the ink ribbon 7 is noved during the forward printing
or the rearward printing. The interi8r structure of the cassette for

supporting 20 - ' the ink ribbon 7 in tension in an inclined manner as
shown in Figure 2 will now be described in detail with reference to Figures
5 to 7. The passageway 6d extends forwardly fron1a position at the sane

hei ght as that of a st orage chanber 6b, while t he passageway 6c¢C

ext ends forwardl ytP? Ffss2 t PSn They SrRYage @amherpﬁ&éaae%/v&;}l d. The ;;‘f'
st orage chanber 6h_has s]it 6f_for in a.side_wall 6e at the side
The B oty 608t FbJo'br? RN PR ALIRES Ee masteteNey oo

t hrough the slit l.n. ot chan of .
advangement of thgsl'lttﬂ?oﬁ 8% fgﬁ%d’@g 8&% t%ﬁ PRIFBYY 6 | 6k are

integrally formedsw %ﬂ%‘gﬁ tqgsg e\g§y 1\?\% é&% 2 C%r}ﬁ gewddlnte urIﬂggeslot he

gui de surfaces 6], are 1 nc |ned he r

on th? other hand ft%aﬁkgﬂeﬁ!'&eofr%b§£bb@g 7, ribbon guide surfaces
6g, 6h, 61, 6j, 6k are integrally formed with the
passageway 6¢c. Out of these guide surfaces, the guide
surfaces 63, éh, 6; are inclined where the ribbon . \J
7 is twisted |
10 " On the other hand, the storage chamber 6b
has at its end adjacent the side of the passageway
64 a ribbon dri’ve’fpller 14 and a pressure roller 15
for moving the drawn ribbon 7 into the storage chamber
6b via the passaéeway ed. The drive roller 14 has on an
15 inner surface of its hollow shaft a sprocket 14a
which is arranged to be driven counter-clockwise as
seen in Figure 5 by a ribbon driving shaft (not ehown). s
Ribbon guide surfaces ém, 6n, 6p are integrally
formedin the passageway 6d, the guide surface 6n
20 : being inclined.
| As the drive roller 14 is driven counter-clockwise
"as seen in Figure 5, the exi:osed ink ribbon 7 is in&odumd
-into the storage chamber €b via the passageway 64,
while'ihe ink ribbon 7 in the storage chamber 6b is
25 drawn outside the latter and through the paseage'way

6c. At that time the ribbon 7 is advanced obliguely



has at its end adjacent the side of the passageway 6d a ribbon drive roller
14 and a pressure roll'er 15 for noving the drawn ribbon 7 into the storage -
ghanber 6b via the’passageway 6d. The drive roller 14 has on an 15 o

i nner surface of its hollow shaft a sprocket 14a which is arranged to
driven counter-clockw se as seen in Figuwwe 5 by a ribbon driving shaft t
shown). Ri bbon guide surfaces 6m 6n, 6p are integrally fornedin the
passageway 6d, the guide surface 6n 20 being inclined. As the
drive roller 14 is driven counter-clockw se as seen in Figure 5, the
exposed ink ribbon 7 is introduced into the storage chanber 6b via the
passageway 6d, while the ink ribbon 7 in the storage chanber 6b is 25

drawn Qut si de t he WHetdy &mthehPasRfiger AL qeasSinpentle Guidasurfagestine t he

ri bbon 7 is advanced obliquely 10 upwardly in_the passageway 6c¢. Since
the gui de surface£36gth6hl e éf’%hlrﬁéh%rlg Fi %ﬂibgeYa‘%Y&ﬁc advanced
snoot hly. The present .invention is not limted to the above 5 -
embodi ment, and v&PPEUEYrodi fications are possi bl e. For exanple, the ink

. gggg \OA'gieih“iOts have tQ P8 &lhlelndntds r?eitst Sot YRS LdPRMNY o8Nl ess type

5 embodiment, and various modifications are possible. For
example, the ink ribbon does not have to_be either a
cassette type ribbon or én endleés type ribbon which is
wound around a pair of spools. Further, the direction of
movement of the ink ribbon 7 may be opposite to the

| 10 difection as shown in the drawings. Moreover, the ink
ribbon 7 may be a transfer-under-heat printing type of ribbon
-instead of an impact.type of ribbon. In this case, the
printing head 2 can, of course, be replaced with a thermal
~head. It is necessary in this case that the printing loci

15 do not overlap each other as shown ip Figure 3.

In the'arrangement shown in the drawings, virtual;y
L“é the entire width of the ink ribbon is available for

printing without a ribbon shifting mechanism. Since the
apparatus is not complex in construction and is easy

20 to assemble, it is possible to increase the life of the
ribbon at virﬁually no cost. In addition, with the ribbon
cassette shown in the drawings, since the ribbon which is
drawn out of.ihe cassette is already at an angle to the
cassette body, it is not necessary to set the cassette

25 in an inclined positioﬁas has been suggested. Therefore,



wound around a pair of spools. Further, the direction of novenent of the

Ni bbon 7 may be opposite to the 10 direction as shown in the
di/ngs. Moreover, the ink ribbon 7 may be a transfer-under-heat printing %
e of " ribbon instead of an inpact type of ribbon. In this case, the
printing head 2 can, of course, be replaced wi-th a thermal head. It is
‘necessary in this case that the printing loci 15 do not overl ap
each other as shown in Figure 3. In the arrangenent shown in the draw ngs,
virtually the entire width of the ink ribbon is available for printing _
wi t hout a ribbon shifting nechanism Since the apparatus is not conplex in
construction andHescessttelbody can bet PeRema@ibbRr 1 tmduntP@Ss bl e to increase
the life of the ribbon at virtually no cost. In addition, with the ribgon
cassette shown iandt ﬁmﬁf%ﬁmsﬁﬁ:@rﬂfénﬁlm°mm FUPROTARRG OUt Of t he
cassette is already at an angle to the cassette body, it _is not necessary
to set the cassdtheeppinting head py means Rf the PRBEing @Résdimmeupeing
suggest ed. Therefore, the cassette body can be perpendicul arly nounted
on and di smount SEVAFHMAE AR ?ﬁq"ﬁ?f'ﬁd‘“ﬁgﬁcﬁﬁi“c‘f'% EW3SEe i Higcentrgdired i ng
head by_means of’ t rmuntl ng device of an qrdinary known

ntin
structute. Furt IfBfde s?‘ﬁlcé %rlen ?fmg respect dt? dher 5P 13r 274 or ned

[ospeotl Vel Y 10 dalS-dak Bl ta iyl AP RN RIIIRIRY el hlhgBRS t © oY

ribbon, sm_ooth travel of the ribbo_n can be achieved.

‘\J



ri bbon, snooth trédvel of the ribbon can be achieved. 12 CLAI MS1
An ink ribbon ‘cCassette adapted to be nounted in a stationary position on, "
pYinter and to extend t hroughout the range of the reciprocating noverrent )
a printing head of the printer, the said ink ribbon cassette 5

containing an ink ribbon which is inclik®d longitudinally of the ink ribbon
cassette so as in operation to extend at an ang#e—t—o—fhmﬁﬁﬂ ng

novenent of the printing head. 2. An ink ribbon c al ned in
claiml in 10 which the ink ribbon is an | ﬁmm .
r+

An ink ribbon cassette as clained in clalmlln bonls
adapted for use in transfer uedera hemtsprinting. 4. An ink ribbon
cassette as clained in any precedi ng 15 cl ai minwhichthe ink ribbon
Is endl ess. S. " An ink ribbon cassette as clained in claim4 in which

the ink ribbon cassette conprises a storage chanber for storing the greater
part of the endl éss riAsbdnk rdibbexicdaspetstsagdawted ho deghowitiedhis e ri bbon is
wi t hdrawn 20 fromthe storage chanber and an inlet passageway
through whi ch t hetetisireny pesdésonen aspriatex randatd etxmendhe:hsow?@g'e
B the range of the reciprocating movement of a p:intiﬁg

head of the printer, the said ink ribbon cassette
5 containing an ink ribbon which is inclined longitudinally

of the ink ribbon césse;te so as in qperation to extend

at an angle to the reciprocating movement of the printing

head. |

2. aAn ink ribbon cassette as claimed in claim 1 in
10 which the ink ribbon is an impact type ribbon.

3. An ink ribbon_cassette as claimed in claim 1 in which

the ink ribbon is adapted for use in transfer under heat

printing.

4. An ink ribbon cassette as claimed in any preceding

15 claim inwhichthe ink ribbon is endless.

C

5. An ink ribbon cassgtte as claimed in claim 4

in which the ink ribbon cassette.camprisés a storage

chamber for storing the greater part of the endless ribbon;

an exit passageway through which the ribbon is withdrawn
20 from the storage chamber and an inlet passageway through

which the ribbon passes on its return path to the sﬁorage

chamber, the exit and inlet passageways extending

forwardly from the storage chamber to different extents.



@ber the exit and inlet passageways extending forwardly fromthe
age chanber to different extents. 13 6. An ink'ribbon:cassette as
claimed in claim5 in which at |east one of said exit and inlet passdgeways
has at | east one inclined surface over which-in operatian the ribbon

travels.. 5 ' 7. An i nk rnjisbbon cassette substantial | y as

her ei nbefore described with reference to ar]tl“ﬂl”ﬂlﬂ“ﬂ"lll”MF acconpanyi ng
draw ngs. 8. A printer provided with an te as clained
in any preceding claim the printer having 10 ¢ * % fglaten and a

printing head reciprocable parall el thereto, and the ink ribbon of the ink

ri bbon cassette tgel ng lgge;&tbogncaﬁ? gge Icﬁg{" ont of :ﬁ% E :nti ng hea’d_,gnd.
IO

ext endi ng t hroughdut . € ran & 7% t of the i

latter. 15 20 in which at least one of said exit and inlet passageways |

" has at least one inclined surface over which in
ofeiaﬁion the ribbon travels..

5 7. An ink ribbon cassette substantially as hereinbefore
descfibed with reference to end as shown in the
acceﬁpanying diawings. |
8. A printer provided with an ink ribbon cassette
as claimed in any preceding claim, the printer having

10 a platen and a printing head recipreceble parallel thereto,
and the ink ribbon of the ink ribbon cassette being
in operatien moved in front of the printing head and
éxtendihg throughout.the raﬁgé of the reciprocating
moveﬁeht of the latter.
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20



