"I NK RI BBON CASSETTE" The present invention relates to an ink ribbon )
casset.te,e .g. for use in a dot printer which prints characters, draw )‘\
-or graphs in.colour. According to the present invention there is 5 é
*provided:an inksri bbon cassette conprising a cassette case contai n@dk 12
ink ribbon; an ink transfer roller which is rotatably mounted in the
cassette case and which is provided with a plurality of ink transfer rings
whi ch the said ink ribbon contacts;.and a plurality of cartridge 10
posi ti eni ng neans arranged adj acent ‘to the ink transfer. roller, the said -
cartri"dge positioning means being respectively adapted to position ink
cartridges which contain differently coloured i nks and which feed the

“latter to the inkrimaksbedn ichsiSorenher eby the i nk ri bbon may be 15 :
provided with a plfuralrty of drrterently coloured stripes. Preferably, the
cartridge positioning neans are arranged to position the ink cartridges in
a radial array around a part of the circunference of the ink transfer 20
roller. The present Hiwestich eebfebt o ian piekebdy y provided in
conbination with a plurality of said ink cartridges which are positioned by
said cartridge posassedteng.giefiors.use in A- dot printer which prints

characters,_a¥awings, or graphs in colour.
According t§ the préséﬁt invention thére is
5 provided an ink ribbon cassette comprising a cassette
case containing an ink ribbon; an ink transfer roller
‘which is rotatably mounted in the cassette case and which
is provided with a plurality of ink transfer rinés.which the
said ink ribbon céhtacts; and a plurality of c§itridge
10 positioning means arranged.adjacent to the ink transfer.
roller, the said cartridge positioning mean; beiné
‘respectively adapted to position ink cartridges which
contain differently coloured inks and-which feed the latter
to the ink transfer rings, whereby the ink ribbon,maf be
AN 15 provided with a plurality of differeﬂtly coloured
stripes.

Preferably, the cartridge positioning means ;re
arrénéed to position.thé ink cartridgeé in a radial array.
around a part of the circumference of the ink transfer

20 roller. |
The said cassette is preferably provided in
'combination with a plurality of said.ink cartridgés which

are positioned by said cartridge positioning means.



Each ink cartridge may have a wi ck protruding therefromwhich contacts the
respective ink transfer ring. The centre lines of the ink cartridges are
preferably disposed in a common plane, the outer end of at l|east 5 one 4
.of sajT cks being spaced fromsaid plane. Thus there may be at | east one

pair ymlarly shaped ink cartridges which are arranged in the cartridge
posi t ng neans so as to be upside down with respect to each other,
wher eby~t he outer ends of their witks are di sposed on opposite 10 si des

of said plane and are equal ly spaced fromthe latter. The invention enabl es
the interior space of the cassette case to be used effectively, therew
‘enabling the cassette to be nade snmll. The invention enables the ink
ri bbon to be pr¥Afydtk partridge; Ha%&aéfﬁr%&iglfrﬁ‘ﬁéé'“%"gbﬁ’i’ﬁf? £FAP 88 not mi x
with each other sq that clear print |ig§ can hbe achi eved. The invention is

I

i |lustrated, mef¥YHy WAy GPeskhD TAPRY dcB¥npanyi ng drawi ngs, in
whi ch: - Fi 1 I f K bb
cassetie i accor damee LR Lﬁ?e%rfgﬁ” {olr ERTRAST SFRI B AT8Wer has, been
removed, Figur ed:?s §e31 nth%f B&% mruitdf SQ'P | nk ri bbon
0

e t|
cassette shown I'n B gure & m vi ew of ransfer roller
shown 25 5 in gﬂéJBEeéaﬂi @Dgcszbemg sp_aged_ fro‘m said plane. Thus there

may be at least one pair of simil_grly shaped ink cartridges
which are érranged in the cartridge positioning means
..so as to be upside _down with respect to each other, whereby
the ougef ends of their wicks are _disﬁqsed on opposite
10 sides of said plane and are equally spaced from the latter.
" The invention enables the interior space of the cassette
case to be used effecﬁvgly , thereby ena_.bli_.ng the .
" cassette to be made small.
Th; invention enables the ink r:l.!_)'bon to be provided
15 .with coloured stripes.or bands which do not mix with each
| other so that clear printing_ can be achieved.
The invention is illustrated, merely by way of example, . \/
in the accompanying drawings, in which:-
Figure 1 is a plan view of a multi-colour ink ribbon
20 cassette in accordance with ﬂxe present invention in which
a covef has been removed,
| Figure 2 is a vertical section of the multi-colour ink
ribbon cassette shown in Figure 1,
Figu:.:e'3 is a bottom vi_e_w of a transf_er roller shown

25 in Figures 1 and 2,



-3- Figure 4 is an elevational view of a follower wheel shown in Figures 1
and 2,- Figure 5'is a sectional view taken along the line V-V in Figure 1, 5
(Figure 6 is a vertical section of an ink cartridge shown in Figures"
2, Figure 7 is a front elevational view of the ink cartridge of Figur ’
Figure 8 is a side view of another ink cartridge, 10 and Figure s a
front elevational view of the ink cartridge of Figure 8 Ternms such as
"upperZ and "lower", "leftward", ."clagckw se” and "counter-cl ockw se" as
used in the description 15 bel ow, are to be understood to refer to
di recfions as seen in the acconpanyi ng draw ngs. Referring to Figures 1 and
2, a cassette 1 is conposed of a lower case 2 and a cover 3, and is

rovided with a sufficignt space to aCCOTﬁDgatB a print. head 20 (not
Ehown in the drawi n.gs)#f%fee d15e88 $HRAFIBRINVY 8Pi%ﬁf’éjg‘f’r'§r’e‘6f‘%1th f our

coloured stripes 4y, 4 4b whi ch_correspond respectively to the three
primary col ours cﬁé%%ﬂﬁ%ﬁﬁﬁﬁ%ﬁ%hﬁgmgﬂg’cyan, and to black. A portion of the

nic ribbon 4 1 di sposggllthi 3 DATRED 450 Ligh Lot PLlOYS 2

zi gzag path therein. on asseés throu
in Figure 1, :

5 : Figure 6 is ; vertical secti§n of an ink cartridge
shown in Figures 1 and 2,
Figure 7 is a front elevational view of the ink
cartridge of Figure 6, |
| Figure 8 is a side view of another ink dartridge,
10 and
.Figure 9 is a front elevatiqnal view of the ink .
caﬁtridge of Eiguie é.
Terms such as "upper” and "lower", "leftward",
"clockwise" and “"counter-clockwise" as used in the description
15 below, are to be understocd to refer to directions as
seen in the acqompagying drawings.
Referring to Figures.l and 2, a cassette 1lis
composed of a_lowér case 2 and a cover 3, and is provided
with a sufficient space to accommodate a print head
20 (not shown in the drawings). An endless ink ribbon 4 is
impregnated with four coloured stripes 4y, 45, 4c, 4b which
correspond respegtively ﬁo the threg primary_cologrs of
yellow, magenﬁ; énd cyan, and to black. A portion of the ink

ribbon 4 is disposed within a chamber 5 so that it may follow

25 a zigzag path therein. The ink ribbon 4 passes through



-4- passages 6, 7 and passes through openings 8, 9. An ink transfer roller
10-is rotatably nmounted in the cassette case 1. The ink transfer roller 10
is provided with four ink transfer rings 10y, 10m |CQc, 10b, in parallel, -
"these 5 . rings respectively corresponding to the colours-of the ink

ri bbon 4. & | ower part 11 of the ink transfer roller 10 protrudes through
a hol e 12§§§§£d in the lower case 2 and is provided with a criss-cross hole
13 in the tomas shown 10 . 4Ln Figure 3. Wen the cassette case 1 is
set on a print head, a drive shaft of the print head engages with the-
criss- cross hole 13, and the ink transfer roller 10 is rotated AN
count er-cl ockwi se as seen when | ooking in the direction of Figure 1. The
upper part 14 of the ink transfer roller 15 10 protrudes upwardly

t hrough a hol e 15pagsaghe &,07cand passes ahrd@h epdriiags NgN0aAl Ay inkthe ink

ri bbon 4 passes through the nip between a follower roller 16 and the ink
transfer roller 16ranEferfwdllenclo nsltaatilfly soumsedShwwhei cadsegtice 4,
provided with four ridges 20 16y, 16m 16c and 16b, which correspond
respectively to these dk tThendhlertransgpr rdlier 10nis poovided widh 6fuxr he i nk
transfer roller 10. The fo lower roller 16 is provided.with reduced o
di amet er porti onsiny Ysanske riegsd 1PYddem, el 16b,r dapaxbliekwthessl in a-

support nenber 18 (Figure 1). The 25 - support menber 18 is slidably
suppor t ed 1§y_ the F respactpvely corresponding to the colours of the ink
ribbon 4. :
The lower part 1l of the ink transfer roller 10 BN

protrudes through a hole 12 bored in the lower cése 2 and
is provided with a criss-crés# hole 13 in the bottom as shown
10 iﬁ Figure 3. When the cassette casé 1 is set on a print
head, a drive shaft of the priﬂt héad'engages.with the criss-~
cross hole 13, and the_ink transfer roller 10 is rotated
counter-clockwise as seen when loékihq'in the direction
of Figure 1. The upper part 14 of the ink.transfer roller
15 10 §rotrudes upwardly through a.hol§-15 in the cover 3 and
can be rotated manually.
The ink ribbon 4 paéses through the nip between a follower
roller 16 and the ink traﬁsfer roller 10. Thé.foiiower roller
16 is, as shown in Figure 4, provided with four fidges
20 16y, lém, 16¢c and 139, which correspond respectively to
the ink transfer rings 10y, 10m, 10c and 10b of the ink
transfer roller 10. The fo.lower roller 16 is proﬁided with
reduced diameter §ortions 17.bgtween said ridges,'énd is
rotatably mounted in a éuppdrt member 18 (Fiéu:e 1) . The

25 support member 18 is slidably supported by the lower case 2



*and is pushed leftward as seen in Figure 1 by a helical spring 19. The ink
ri-bbon 4 i's therefore pushed onto the ink transfer roller 10 by the

.follower rol]ler 16, and when the ink transfer roller 10 is rotated } e
*counter-c¢l ockwi.se 5 direction as seen in Figure 1, the ink ri 4
Is rotated cl ockwi se as seen in Figure 1. A leaf spring or resilien ever
20 is disposed in the passage 7. The leaf spring 20 abuts against a

- projection 21 on the |ower case 2, and the ink ribbon 4 passes 10
fricti®enal |y therebetween so that appropriate tension is applied to the ink
ri bbofi_4. Ink cartridges 22Y, 22M 22C and 22B, which respectively
correspond to the four colours yellow, nagenta, cyan and bl ack, have their
centre |ines di spodeie prshed defiovargl s @eandimFégure dnigec helixaladi al 15
array around a part of the circunference of the ink transfer roller 10.
W cks 23 nmade of speing 38. 1The kilkaipben detls fthewefire pushed duyes the is¥nt act
corresponding ink transfer rings 10y, 10m 10c and 10b of the ink transfer
rol | er 10. The i fKarsferr reldes g%?w fopdevesngoiey tan ap€ Wesi |y pl aced 20
in and renoved from housi ngs 24 provided in the_| ower case 2. The housings

24 have openi ngs "R®viTaFERASEET SIRIMAT I 1P R gTRtEted imEhe SevptRscRackrdse side
wal |l s 25 and.rear,walls 26. Springs, 27, I ch are djsposed in the housings
24 and whi’ch act SHRASE ¥hEPRAT GATHe %,éﬁuéﬁk t’ﬁ'bb hid g%rrt"itlaﬁﬁ%s 22Y,
22M 22C, 228-25c1°ckwi§s(e)v\a/§sr c;egrr;eml Biifg&gea[iSfer roller 10. .

A leaf spring or resilient lever 20 is disposed in the
N passage 7. The leaf spring 20 abuts against a projection
| 21 on the lower case 2, and the ink ribbon 4 passes
10 frictionally therebetween so that appropriate tension is
applied to the ink ribbon 4, Ink cartridges 22Y, 22M, 22C
., and 22B, which respectively coriesgond.to the four colours
yellow, magenta, cyan and black, have their centre lines
disposed in a commbn plane and are arranged in a radial
15 array,afound_a part of the circumference of the ink transfer
roller 10. Wicks 23 made of felt or the like project from
\\_/ the cartridges to contact corresponding ink transfer rings
1oy, 10m, 10c and b of the ink transfer roller 10. The
ink cartridges: 22Y, 22M, 22C and 22B can be easily placed
20 in and removed from housings 24 prqvided in the lower case 2. The
housings 24 have cpenings downwards as shown in Figure 5.
The housings 24 have side walls 25 and.rear walls 26. Springs:.
. 27, which are disposéd in the housings 24 and which.act against
the rear walls 26, push the ink cartridges 22Y, 22M, 22C, 22B

25 toward the ink transfer roller 10.



-6- The ink cartridge 22Y corresponding to the uppernost ink transfer ring
| Oy and the ink cartridge 22B corresponding to the | owernost ink transfer
ring b are the sanme except that the colours of the inks contained in the ¢

cartrid are different. As shown in Figures 6 and 7, the-ink
cartri oap' I ncludes a rectangul ar case 28, a cap 29 and ink-containing
fibrous ot her material 30. The outer end of the wi ck 23 protrudes
through a hole in the cap 29 at a point which is spaced fromthe
centre-line of the case 10 28 by a distance d. \When the ink cartri dge
22Y is disposed in its housing-24=in the position shown in Figures 6 Td 7,
in which the wick 23 extends upwardly with respect to the said centre-line,
the wi ck contacts the upperm)st ink transfer ri-ng 10y. On the other hand,

the ink cartridge 15 ' is placed in its housing 24 so as to be
upsi de down with respdBe jt"& Fﬁ@rﬁgg? t%%n"‘b?reﬁh%“d&&i?t? HheviprPersStyur es 6

and 7, and its wi,ck 23 exten own contagt the ink-transfer rin
| ob. Thus the ouf"@ff< ?ﬂ%qutc%@{ %Zo‘r"?‘t ﬁ%rtﬁég‘?e' s‘f‘fﬁrﬁﬁ?‘?’vﬁgﬁaped °
ink cartridges 22Y, ?‘ﬁe °‘t’7f3’°§'é jt”%r gfaﬁggos$ Os'gitfe?%dgg %‘th he
common pl ane cont n cart s are
equal |y spaced fr |d T [ C

cgrres%ong respec |ve 'f%lot%%% cffr %sfigfksr%tﬁsﬁ%%in%c\é are u\sggdsl n conmmobn

gf}?feg etn[‘%t the qol O&irf%epintt Nead BhSwf In FigurEO'Y ABOF, kel Cartridges are

cartridge 22Y includes a rectangular case 28, a cap 29 -
and ink-containing fib;ous or other material 30. The outer \")
end of the wick 23 protrudes through a hole in the cap 29 at
a point which is spaced from the cén:re-line of the case
10 28 by a distance 21; When the ink ca?tridge 22Y is
disposed in its housing 24 in the position shown in Figures
. 6 and 7, in which the wick 23 extends upwardly with respect -
to the said centre-line, the wick contacts the uppermost
" ink transfer ring le, On the other hand, the ink cartridge
15 22B is placed in its housing 24 so as to be up#ide down
with respect to the positiop of the parts shown in Figures | \_,2
6 and 7, and iﬁs wick 23 extends downwardly to contact the
ink transfer ring 10b. Thus the outer ends of the wicks
23 of the pair'of similarly shaped ink cartridges 22Y, 22B
20 are disposed dn opposite sides of the common plane éontaining
the cent#e lines pf the ink cartridges and are equally
. spaced from said plane. The ink cartridges 22M, 22C,which
corresgbnd respectively to the transfer rings 10m, lOc ,

are used in common except that the colours of the inks

25 contained in the cartridges are different.



-7- Figures 8 an
provi-ded with a

_ the case 28.by a distance d2. The wi ck 23 protrudes through the hpl

: cap 29 5 t0

d 9 show the ink cartridge 22M in which a cap 29’
hol e at a position which is spaced fromthe centr

contact the ink transfer ring 10m The ink cartri

is placed in its housing 24 so as to be upside down with respect to the

position of the

parts shown in Figures 8 and 9 and the w ck 23 extends

downwardly to a point which is spac&d fromthe centre line of the case 28

by a_ distance 10

d to contact the ink transfer ring 10c. As desc

ri bed

above\rhe four |nk cartrldges 22Y, 22M 22C, 22B need enploy only two ki nds

of caps 29, 29'.

position on the

transfer roller

Is rotated in th
col oured inks ar
respectively fro
wi cks 23 and the
4c, 4b of the in
colours of g nk a
cartridges are ¢

pr.m ke (O aed SR el 1ok PRI YE) 20y En WRBREK T

In
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SERUB0 5 8, M bt SR ST 0% liedS. 0,

d Dk iy2ait rANSEGAAls bR,

A0 puregd sl bges 4y, 4m

E2ri bbon 4 as ?he I nk trangé qf ler 10 rotates. The four

£2°) u&mctwegﬂadraa&émtrwu@mz hehd Bke daRtiitRyel B
onsuned at- different tines. EaCh ink cartridge

is placed in its housing 24 so as to be upside down with

respecf to the position of the parts shown in Figures 8
and 9 and the wick 23 extends_ downwardly to a point which
is spaced from the c_entre line of the case 28 by a distance
gz to contact the .i,.nk tr:-insfer ring 1lOc. _As dgsc:ibed
above the four ink cartridges 22¥, 22M, 22C, 22B need employ
only twe kinds of caps 29, 29; .

In operaticn, when the ink ribbon cassette. is placed.
in position on the print head (not shown. in the drawings) .
the ink transfer roilér 10 is rotated as the print head

moves and the ink ribbon 4 is rotated in the clockwise

direction as seen in Figure 1. The various coloured inks

-are supplied to the ink transfer' rings 10y, 1Om, 10c, 1Cb

N/
10
15
20
25

respectively from the ink cartridges 22Y, 22M, 22C, 22B through
the wicks 23 and the inks are transferred to form the coloured
stripes 4y, 4m, 42 s 4b of the ink ribbon _4 as the ink

‘transfer roller 10 rotates. _'I'he four colours of ink are

used to unequal extents and the inks in the ink cartridges

are consumed at different times. Each ink cartridge

is replaced by a new spare ink cartridge when it is used up.



25 I's replaced by a new spare ink cartridge when it is used up. . -8-

The i nk/A1Bbon cassette can be used for a long time by duly replacing the
exhaustled¢iynk cartridges until it is damaged too nuch to be used.” Then the
ink rib cassette is replaced by a new one. 5 _ In the l

construction described above which enploys ink cartridges, very snall
"anmounts-of. ink are supplied to the four coloured stripes 4y, 4m 4c, 4b and
the ink ribbon does not contain inkgin excess. Therefore there is no fear
of any m xture of col ours between t%e col oured stripes 10 4y, 4m 4§¥§
4b. The enbodi nent descri bed above concerns an ink ribbon cassette reldting
to four colours, but the present invention may al so be applied to a three

col our ink: ri bbonTh@gSR! £mbohNcadtietbe CARChE NBeWl £fdr af 1dnd ik b}5
cartridge corresponding to the mddle ink transfer ring is positioned on

the centre |ine ofuly xephasingSthellkehalapa 0k therdidkes aimtii dgessneed not
necessarily be rectangular. Further, instead of the follower. roller 16, a
resilient |ever ndgmdgedetgy apchl twhbe husadut SThegatins tink hebBOn caskettd r ansf er

roller 10 so that the ink ribbon-is fed - i-n a tensioned state.
is replaced by a new one. '

5 'In the'constiugtion described above which eﬁploys
ink cartridges, very émall_amounﬁs of ink #re supplied to the
‘four coloured stripes dy, 4§b-4£b'4§_and the ink ribbon
does not contain ink in excéss. Therefore there is no fear
of any mixture of .colours between the Eolbured stripes
10 4y, 4m, 4, 4. | |
The embodiment described above concerns an ink
iibbon'cassette relating to four colours, but the
present invention may also be'apblied to a three colour
ink ribbon cassette, in which caée the'wi§k of the ink
15 cartridge corresponding tb the middlé ink transfer ring
is positioned on the centre line of its cﬁse 28,
The shape.bf the ink cartridges need not necessarily be
rectangular, Furthér, instead.of.the followér rolie: le,
" a resilient lever may be employed wﬁich abuts.against the
20 ink transfer roller 10 so thét thé ink ribbon is fed.-

in a tensioned state.

T
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rings which the said ink 5 ri bbon contacts; and a plurality of

-9 CLAI MS 1 An ink ribbon cassette conprising a cassette case
contalnlng an ink ribbon; an ink transfer roller which is rotatably nounted
in the cassette case and which is provided with a plurality of ink t sfer

cartridge positioning nmeans arranged adjacent to the ink transfer
the said cartridge positioning neans being respectively adapted to
ink cartridges which contain dlfferegtly col oured i nks and which feed the
lattéf to the ink transfer rings, 10 wher eby the ink ribbon nmay be
provf@gd with a plurality of differently coloured stripes. 2. A
cassette as clained in claiml in which the cartridge positioning neans are

arranged to position the ink caﬁiﬁkggggJin a radial array around a part of
the 15 circunference of the ink transfer roller. 3. A cassette as

claimed in claim1 or 2 in conbination with a plurality of said ink
cartridges which are positioned by said cartridge positioning neans. 4.

ot £ oL e o o Bl LIk et cblbofiuts (08 o0 0
* C L ééntaiﬁﬁng an ink ribbon; an ink transfer roller which is
roﬁatably mounted in the cassette case and which is.provided
with a plurality of ink transfer rings which the said ink
5 ribbon contacts; and a plurality of'cartriage poéitioning
means arranged adjacent to the ink transfer roller, the
said cartridge posiéioning means being respectively adapted to
' positibn ink cartridges which contain differently éoloured
;inks and which feed the lattér to ﬁhe ink transfer rings,
10 . whereby the ink ribbon may ge pfovided with a pl@rality
of differently coloured stripes. |
2. A cassette as claimed in claim 1 in which the
-cartridge positioning means are arranged to position the
ink cartridges in a radial array around a part of the
N 15 circumference of the ink transfer rbller. _
3. - A cassette as claimed in claim 1 or 2 in combination
with a plurality of said ink éartridges which are positioned
by said cartridge positioning means. |
4, A cassette as claim§d in claim 3 in which each
20 .ink ‘cartridge has a wick protruding therefrom which contacts

the respective ink transfer ring.

R N



-10- 5. A cassette as clained in claim4 in which the centre lines of the
ink cartridges are disposed in a conmon plane, the outer end of at | east
one of s&kd W cks being spaced fromsaid plane. 5 6. . A cassette as
cl ai e claim5 in which there is at |east one pair of simTlarly Shaped
I nk cahtrY dges which are arranged in the cartridge positioning nmeans so as
to be upside down with respect to each other, whereby the outer ends of
their wicks are di sposed on opposité - sides of said plane and are
equal ly spaced fromthe latter. 7. An ink ribbon cassette substantiatly
as herei nbefore described with reference to and as shown in the L4
acconpanyi ng draw ngs. 8. A multicolour ink ribbon cassette conprising:
15 a casset t® cask chssettenus t¢ladheiini claim bhionwhicatheural ity of
stripes of colours, a transfer roller rotatably supported and provided with
transfer rings wrephrediides m€ thébigk cariixrddges amadiimppsed al ity of ink
cartridges arranged around said transfer roller, each ink cartridge being
provi ded. 20 it B eemimendelanet rthe putem endilef ebrteamst amiet hfsai d transfer
ring of said transfer roller. 9. ~ A nulticolour ink ribbon cassette
according to cl aiS¥8, widgss\pring seaqed from §pid ipdgee. are arranged radially
~around saigtransfer roller. .

_ 6. A cassette as claimed in claim 5 in which there is

at least one pair of similarly shaped ink cartridges which
are ar;anged in the ca;tridge positioning means so as
to:be up;ide_ﬁown with_respect to each other, whexeby
‘the outer.ends_of'thei? wicks are disposed on opposite

10 si@es of-said plane énd-aze equally spaqea_from_the latter.
7. An ink ribbon cassette substantially.as hereinbefore

described with reference to and as shown in the accompanying

drawings. T y
8. A multicolour ink ribbon cassette comprising:
15 a cassette case for a multicolour_ink_ribbon in a plurality

of stripes of colours, a transfer roller rotatably supported

and provided with transfer rings which said ink ribbon - (g

contactsfhand a pluialitg qf_ink cartridges arranged around
said trghsfer roller, each ink cartridge being provided
20 wiﬁh a lead protruding to make contact with said transfer
ring of said transfer ro;ler.
: 9. A multicoLou: ink ribbon cassette according to claim
8, in which“ééié ink cartridges are arranged radially arouhd

said transfer roller.
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