
·;,,,..._,,. 

1 
;_ 

s·PECIFICATIC>N 
Cassette fype ·ink ribbon device 

·The present invention relates to a cassette type 
ink ribbon device which is adapted to be employed 

5 with· a printing apparatus ·such, for example; as an 
impaci:type serial printer, a typewriter or the like. 

Ca&Sette type. ink ribbon devices heretofore in 
use or for saJe may be divided broadly into two · 
types. -One of them has a construction 

10 · substantiaOy the same ·as that _of a cassette 
recording tape for a cassette tape recorder. 
Namely, two reels are rotatably mounted within a 
singll!t cassette case arid an ink ribbon is adapted 
to be wound frOm one of the reels onto the other. 

15 Ttie other type, which is provided with an. 
endless ink ribbon, generally has a construction as 
described below. _Namely, the endless Ink ribbon is 
fol_ded over like a bellows and packed in an 
internal space of a single box-shaped case. The 

20 folded OJ packed ribbon:is adapted to be pulled out 
from the case when. it is attached to a printing · 
apparatus. Then, the irik ribbon is adapted to be . 
guided by guide rollers which are disposed within 
the case. The ink ribbon device ofthe type, · 

25 howeve·r, ha~ some disadvantages. Namely, the 
Ink of the ribbon easily soils the user's hands when 
the device is attached to the printing 'apparatus. In 
addition, the size as well as the space required for 
the device is large since the case is required to 

30 have ·a sufficiently large intetl')al space for the ink 
ribbon to be packed therein. Further, this internal 
space is useless afterthe case has been attached 
to the printing apparatus.-· 

According, therefore~ to the present invention, 
35 . there is provided a'cassette·type ink ribbon· device 

coli'lprising two cassette cases; a transfer roller 
· · and an ink roller which are rotatably mounted 

within one ofsaid cassette cases and which are in 
contact with each other; a guide body slidably 

40 supported·within the other of said cassette cases 
and ·biased by means of a spring, said guide body 
being 'provided with a cavity; and an endless Ink 
ribbon which extends around said transfer roller 
and said guide body and which passes through 

45 apertures in side· walls of the cassette cases, a 
slack part of said lrik ribbon being arranged to be 
packed into said cavity when said cassette cases 
are positioned close to each other. 

The said guide body may be biased by means of 
50 the said spring so as to press a part of said ink 

. ribbon _against a wall of the corresponding 
cassette ease ·so that said slack part cannot be 
freely withdrawn from the cavity. 

The cassette cases may be respectively 
55 provided with coupling portions by means of 

which the cassette cases may be releasably 
coupled t~gethet. · 

The cassette cases may be provided with 
members for attachment to a printing apparatus. 

60 The cas8ette cases may be of similar shape. 
The invention also comprises a printing 

apparatus having a cassette type ink ribbon device 
as referred to above, the transfer roller·having a 
width corresponding to the height of the 
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66 characters printed by a printing head of said 
printing apparatus .. 
· The invention is illustrated, merely by way of 

example; in the accompanying drawings, in 
which:-'-::-

70 Figure 1 is a sectional view of a first 

1 

embodiment of a cassette type ink ribbon device 
in accordance with the present invention showing 
the internal construction thereof, the view being 
taken on .line U-11 of Figure 2, _ · 

75 · · Figure 2 is a vertical sectional view of the · 
structure shown·in Figure 1, . 

· Figure ;3 is a sectional view correspondi~g to 
that of Figure .1 but showing the right and left 

. . cassette' cases separated from each other instead 
80 of being coupled as shown in Figure 1, 

Figure 4 is a vertical sectional _view taken along 
line IV-IV of Figure 3, 

Figure 5 is a vertical sectional view of a second 
embodiment of a cassette type ink ribbon device 

85 in accordance with the invention wher~in the right 
and left cases are separated from each other in the 
same way as shown in Figure 3, and 

Figure G is a fragmentary view of an ink ribbon, 
and showing characters printed by a printing head 

90 and by a transfer roller ofthe second embodiment. 
Terms such as "left", "right", "upper" and 

"lower", as used in the description below, are to 
be understqod to refer to directions as seen in the 
accompanying drawings. 

95 A first embodiment of the cassette type ink 
ribbon device according to the present invention 
will now be described. 

As shown In Figures 1 and 2, a pair of left and 
right cassette cases 1, 1 have substantially the 

100 same configuration or shape and each of them is 
constituted by a lower case 2 and an upper case 3 
made of a plastics material such as that known as 
ABS or the like. The lower case 2 is provided at 

· corner portions.thereof with four holes 4 and the 
105 Upper case 3 has projection members (not shown) . 

at positions corresponding to the holes 4. The 
lower and upper cases 2, 3 are connected 

. _ together by forcing the projection members into 
the holes4. 

110 Within an internal space of the left case 1, an 
Ink roller 5 and a transfer roller 6 are rotatably 
mounted and are in contact with each other. The 
Ink roller 5 is made of an acrylonitrile butadiene 
rubber (NBR) and contains black ink therein. 

115 Alternatively, the ink roller 5 may be made of felt, 
porous rubber, or sponge or the like, if desired. 

Within an internal space of the right case 1, a 
guide body 7 is slidably mounted. The guide body 
7 has a cavity 8 provided with an inlet at the right 

120 hand end thereof, and a half cylindrical portion 9 
formed behind the cavity 8 and tongue-shaped 
portions 1 o; 10 formed integrally from Opposite 
side walls of the half-cylindrical portion 9. In 
addition, the guide body 7 Is biased rightwards by 

125 means of a coil spring 12 which is arranged 
between-the half-cylindrical portion 9 and a side 
wall 11 of the lower case 2. Further, the lower 
case 2 is provided on its bottom with a guide 
groove 13 for slidably supporting the guide body 7 
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for movement leftward and rightward. The guide 
groove 13 has a broad portion by means of which 
the tongue-shaped portions 10, 1 () are supported. 
A bearing hole 15, for rotatably supporting a shaft 

5 · 14 of the ink roller 5, is bored through the centre 
of the broad pQrtion ofthe guide groove .13. In 
addition, a bearing hole 17, tor r:c>tatably . 
supportfrig.a shaft 16 ofthe·transfer roller 6, is 
bored througti the centre of a narrow portion of 

1 O the guide groove 13. The bearing hole 17 has an . 
elongated shape so as to slidably support the shaft 
1 6 transversely als0. · . 

The: inner surface of the upper case 3 has the 
same shape as that of the bQttom surface of the 

1 5 . lower case 2. The inner surfaces Of the lower and 
. upper cases 2, '3 are manufactured and c:lesigned' 

so as to enable them to support either the guide 
body 7 or:the rollers 5, 6. In consequence, the left 
. and right cassette cases 1, .1 can be employed 

20 interchangeably although they are required to 
s1,1pport" different internal parts respectively. 

Furthermore~ each of the walls· 11, 11 facing 
each other is provic:led at "eac'1 of itS ends with an 
aperture 18 and is provided at its middle portion 

25 with a coupling pawl or portion .19. The twO. 
cassette cases 1, 1 are releasably coupled·to each 
other by engaging the coupling pQrti.ons 19, 19 as 
shown in Figures 1 and 2: and ·a ci:tssette type ink 
ribbon device of the presentinveotion will be sold 

30 to users in such a coup!ed state. However, the 
cases 1 , 1 can be sepeirated by a user as shown 
in Figures 3 and 4, in.order to attach them to a 

· printing apparatus. . . · 
An en(fless ink ribbon 20 extends around the 
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follows. The left and right cassette cases 1, 1 are 
shifted by hand so.that the coupli11g PQrtions 19, 
19 are disengaged and thus the cases 1, ·1 can be 
separated. When the cases 1, 1 are separated as 

70 shown in Figure 3, the slack part of the ink ribbon 
20, which had .beel'l folded over like a bellows as 
shown in Figure ~I is withdrawn from the cavity 8 
againsithe frictional forc.e between the right hand 
end of the guide body 7 and the inner surface of 

75 the lower. case 2, and the cavity 8 finally becomes 
empty. Then the guide body 7 is moved leftward 
againstthe force of the spring 12 along the guide 
groove 13 as shown in Figure 3. As a result, the 
ink ribbon 20·extends around and iri contact with 

80 trye transfer roller 6 and the gui(:le bociy 7. · 
Thereafter, the cases 1, 1 are pushed downward . 
against a plate 24 of t~e printing apparatus as 
shown in Figure 4 and thus the· projections 23, 23 
are engaged "with the plate 24~ so that the cases 1, 

85 1 are attached to ~he plate 24. 
The ink ribbon 20 is now pulled out from the 

·. apertures 18 o.f"the cases 1, 1 in ~he form of two 
. loops; and a suitable.tension fo~e is applied via 
·the guide .body 7 which is biased. by. mean~ of the 

90 spring· .12. The transfer roller 6 is .thus brought into 
.contact .with the. ink roller 5 by virtue of this 
tension for~. One of the·tWo loops ofthe .ink 
ribbon 20 will be arranged to pass. between a 
printing ·head and a platen (neither of which is 

95 shown). When the printing head is operated, the 

35 transfer roller 6 of the left case 1 and the guide 100 
bOdy 7 of the:right ~ase 1. The endleSs ink ri.bbon 

.. ink ribbon 20 is driven by a feed .mechanism 
therefor rn relation to sc~mning, particularly of the 
carriage"return, and.thus the transfer roller 6 and 
the ·ink rolier 5 are rotated together. Since ink 
which has been contained in the ink roller 5 is 
transf~~red ont<> the peripheral surface of the 

20 passes through the aperture~ 18 and; in 
addition, has a slack part which is folded oyer like 
a bellows and packed in the cavity 8 of the guide 

40 body 7 when the cases ~ , 1 have been C()Upled to 105 
.each other as sho"V)ln in Figures 1 and 2. In the 

·transfer roller 6 in the form of a thin filrn. the 
transfer roller tramsfers this film or ink onto the ink 
ribbon 20. In other words, the ink of the ribbon 20 
is used up by the printing of characters arid is 
replenished at the ~ame time through the transfer 

coupled slate as show" in .Figures 1 and 2, since 
·the guide body 7 is biased rightward by mean.s of 
the spring: 12, the ink ribbon 20 is clamped . 

45 between the right hand end ofthe guide body 7 
and the inner side surface ofthefower case 2 by 
virtue of the force of the spring 12. C:::on~q1.,1ently, 
the ribbon 20 cannot be freely removed from the 
. cavity 8~ This prev,ents the ink ribbon 20 from 

50 becoming entangled in the internal spaces of the 
cases1.:1. 

· · In addition, as shown in Figure 4, each 9f the 
cassette cases .1; 1 is provided with fulcra 21, 21 
and with resilient plate members 22, 22. The 

roller 6 from the ink roller 5. In consequence, the 
ribbon 20 continuesto contain ink therein as long 
as one likes despite the consumption of ink foi'" 

11 0 . printing. . . . 
. As will be appreciated from Figure 4, if the .. 
upper portion~ of the resilient plate members 2.2 
are manually squeezed together, the lower 

. portiohs thereof will be forced outwardly alld the 
115 projections 23, 23 will ~e released from the plate 

24. Thus the cases-1, 1. will be able to be removed 
upwardly from the prate 24 by lifting. them up. 

55 fulcra 21:eire fi:>rmed integrally with OPPQSite side 120 
walls ofthe respective lower case 2, while the 

A second er.nbodiment of the invention will now 
be described with reference to Figure 5; 

A left cassette case 101 is constituted by a 
lower case 102 and an upper case 103. The lower 
case 102 is provided with integral projections 104 
and 105 which rotatably suppprtan irik roller 106 
and a transfer roller 107 respectively. A right 
cassette case 1 QSJa: constituted by a· lower case 
109 and an uppercase.110 wf'!ic~ are providedon 

resilient plate members 22 are formed integrally 
with the fulcra 21 and are .parallel to the side 
walls. Each of the plate members 21 is 1>rovided at 

60 the lower end. thereof with a projection or . 12 5 
snapping pawl i3wl:iich is positioned. under the 
bottom ofthe·lower case 2. 

The cassette type .. ink ribbon device of the 
pres.ent invention can be attached to a printing 

85 apparatus such as a serial print or.the like as 

respective im)er ~urfaces thereof with guide 
grooves 111 and 112 for slidably supporting a 
guide.body 113. Thus in this second embodiment 

130 the left cassette case 10.1 has only the functios:-i of 
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rotatably supporting the ink roller 106 and the 
transfer roller 107, while the right cassette case 
108 has only the function of slidably supporting 
the guide body 113. The guide body 113 is 

5 provided with ~ cavity 1 14 and with a half­
cylindrical portion 115, and is biased rightwards 
by means of a coil spring 116. An endless ink 
ribbon 117 is passed through apertures (not seen 
in Figure 5) of the cassette cases 101 and 108 

· 10 and extending around the transfer roller 107 and 
the guide body 113. In addition, the cassette 
cases 101 and 108 have coupling portions 118 
and resilient plate members 119, the latter being 
provided at their lower ends with snapping pawls 

15 or projections 120. 
Although the ink ribbon 117 has a width of h1, 

only a central area thereof is in practice utilized for 
the printing of characters whose height is h2• 

Therefore, the transfer roller 1 07 is manufactured 
20 and designed so as to provide a height of h0 which 

is substantially equal to or a little smaller than h2• 

Thus, the ink ribbon 117 is replenished with ink 
only at the central area thereof which is in practice 
utilized for printing. In order to suita~ly adjust or 

25 control. the quantity of ink for replenishing the 
ribbon 11 7, the external surface of the transfer 
roller 107 may have a shape other than flat. 

A cassette type ink ribbon device as decribed 
above can be produced in a compact or small size 

30 and at a low cost. The space required for attaching 
it in position can be decreased since the cassette 
cases are divided into two bodies. 

In addition, the slack part of the ink ribbon is 
adapted to be packed into the cavity of the guide 

35 body, and the latter is slidably .supported in one of 
the cassette cases. The guide body acts as a 
tensioner for the ink ribbon by virtue of the spring. 
When the device is attached to a printing 
apparatus, the ink ribbon is prevented from being 

40 easily withdrawn from the cavity by the biased 
guide body. Consequently, the slack in the ink 
ribbon never becomes entangled. Further, as the 
ink ribbon is given a tension through the guide 
body which is biased by means of the spring, there 

. 45 is no requirement for a special tension application 
means on the printing apparatus, and · 
consequently, the space for the attachment of the 
device and the component parts can be 
decreased. Moreover, it can have an excellent life 

50 and, in the case where the transfer roller is 
designed to have a width corresponding to the 
height of characters printed by a printing head, the 
quantity of ink required for replenishment is 
suitably controlled and thus the ribbon too can 

55 have a long life. In addition, handling, attachment 
and removal of the device are easy and smooth. 
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CLAIMS 
1. A cassette type ink ribbon device comprising 

two cassette cases; a transfer roller and an ink 
60 roller which are rotatably mounted within one of 

said cassette cases and which are in contact with 
each other; a guide body slida~ly supported within 
the other of said cassette cases and biased by 
means of a sprf ng, said guide body being provided · 

65 with a cavity; and an endless ink ribbon which 
extends around said transfer roller and said guide 
body and which passes through apertures in side 
walls of the cassette cases, a slack part of said ink 
ribbon being arranged to be packed into said 

70 cavity when said cassette cases are positioned 
close to each other. 

2. A cassette t\ipe ink ribbon device as claimed 
in claim 1 in which said guide body is biased by 
means of the said spring so as to press a part of 

75 said ink ribbon against a wall of th~ corresponding 
cassette case so that said slack part cannot be 
freely withdrawn from the cavity. 

3. A cassette type ink ribbon device as claimed 
in claim 1 or 2 in which the cassette cases are 

80 respectively provided with coupling portions by 
means of which the cassette cases may be 
releasably coupled together. 

4. A cassette type ink ribbon device as claimed 
in any.preceding claim, in which the cassette 

85 cases are provided with members for attachment 
to a printing apparatus. 

5. A cassette type ink ribbon device as claimed 
in any preceding claim in which the cassette cases 
are of similar shape. 

90 6. A cassette type ink ribbon device 
substantially as hereinbefore described with 
reference to and as shown in Figures 1---4 or in 
Figure 5 of the accompanying drawings. 

7. A printing apparatus having a cassette type 
95 ink ribbon device as claimed in any preceding 

claim, the transfer roller having a width · 
corresponding to the height of the characters 
printed by a printing head of said printing 
apparatus. 

1 oo 8. A printing apparatus having a cassette type 
ink ribbon device comprising two cassette cases 
through which an.endless.ink ribbon extends, a 
transfer roller and an ink roller which are rotatably 

· mounted within one of said cassette cases so as 
105 to be arranged to supply ink to said ink ribbon and 

which are in contact with each other; a tensioner 
slidably disposed within the other of said cassette 
cases so as to engage the inside surface of said 
ink ribbon and a biasing spring which is located 

11 O between said tensioner and a wall of the other 
cassette case and which biases said tensioner so 
as to apply a tensioning force to said ink ribbon 
during use of the device. 
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rotatably supporting the ink roller 106 and the 
transfer roller 107, while the right cassette case 
108 has only the function of slidably supporting 
the guide body 113. The guide body 113 is 

5 provided with a cavity 114 and with a half­
cylindrical portion 115, and is biased rightwards 
by means of a coil spring 116. An endless ink 
ribbon 117 is passed through apertures (not seen 
in Figure 5) of the cassette cases 101 and 108 

1 0 and extending around the transfer roller 107 and· 
the guide body 113. In addition, the cassette 
cases 101 and 108 have coupling portions 118 
and resilient plate members 119, the latter being 
provided at their lower ends with snapping pawls 

1 5 or projections 120. 
Although the ink ribbon 117 has a width of h1, 

only a central area thereof is in practice utilized for 
the printing of characters whose height is h2• 

Therefore, the transfer roller 1 07 is manufactured 
20 and designed so as to provide a height of h0 which 

is substantially equal to or a little smaller than h2• 

Thus, the ink ribbon 117 is replenished with ink 
only at the central area thereof which is in practice 
utilized for printing. In order to suitably adjust or 

25 control the quantity of ink for replenishing the 
ribbon 11 7, the external surface Of the transfer 
roller 107 may have a shape other than flat~ 

A cassette type ink ribbon device as decribed 
above can be produced in a compact or small size 

30 and at. a low cost. The space required for attaching 
it in position can be decreased since the cassette 
cases are divided into two bodies. 

In addition, the slack part of the ink ribbon is 
adapted to be packed into the cavity of the guide 

35 body, and the latter is slidably supported in one of 
the cassette cases. The guide body acts asa 
tensioner for the ink ribbon by virtue of the spring. 
When the device is attached to a printing 
apparatus, the ink ribbon is prevented from being 

40 . easily withdrawn from the cavity by the biased 
guide body. Consequently, the slack in the ink 
ribbon never becomes entangled. Further, as the 
ink ribbon is given a tension through the guide 
body which is biased by means of the spring, there 

45 is no requirement for a special tension application 
means on the printing apparatus, and · 
consequently, the space for the atta·chment of the 
device and the component parts can be 
decreased. Moreover, it can have an excellent life 

50 and, in the case where the transfer roller is 
designed to have a width corresponding to the 
height ofcharacters printed by a printing head, the 
quantity of ink required for replenishment is 
suitably controlled and thus the ribbon too can 

55 have E! long life. In addition, handling, attachment 
and removal of the device are easy and smooth. 
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CLAIMS 
1. A cassette type· ink ribbon device comprising 

two cassette cases; a transfer roller and an ink 
60 roller which are rotatably mounted within one of 

said cassette cases and which are in contact with 
each other; a guide body slidably supported within 
the other of said cassette cases and biased by 
means of a spring, said guide body being provided · 

65 with a cavity; and an endless ink ribbon which 
extends around said transfer roller and said guide 
body and which passes through apertures in side. 
walls of the cassette cases, a slack part of said ink 
ribbon being arranged to be packed into said 

70 cavity when said cassette cases are positioned 
close to each other. 

2. A cassette fype .ink ribbon device as claimed 
in claim 1 in which said guide body is biased by 
means of the said spring so as to press a part of 

75 said ink ribbon against a wall of the corresponding 
cassette case so that said slack part cannot be 
freely withdrawn from the cavity. 

3. A cassette type ink ribbon device as claimed 
in claim 1 or 2 in which the cassette cases are 

80 respectively provided with coupling portions by 
means of which the cassette cases may be 
releasably coupled together. 

4. A cassette type ink ribbon device as claimed 
in any.preceding claim, in which the cassette 

85 cases are provided with members for attachment 
to a printing apparatus. · 

5. A cassette type ink ribbon device as claimed 
in any preceding claim in which the cassette cases 
are of similar shape. 

90 6. A cassette type ink ribbon devict:1 
substantially as hereinbefore described with 
reference to and as shown in Figures 1-4 or in 
Figure 5 of the accompanying drawings. 

7. A printing apparatus having a cassette type 
95 ink ribbon device as claimed in any preceding 

claim, the transfer roller having a width 
corresponding to the height of the characters 
printed by a printing head of said printing 
apparatus. 

100 8. A printing apparatus having a cassette type 
ink ribbon device comprising two cassette cases 
through which an endless ink ribbon extends, a 
transfer roller and an ink roller which are rotatably 
mounted within one of Said cassette cases so as 

105 to be arranged to supply ink to said ink ribbon and 
which are in contact with each other; a tensioner 
slidably disposed within the other of said cassette 
cases so as to engage the inside surface of said 
ink ribbon and a biasing spring which is iocated 

11 O between said tensioner and a wall of the other 
cassette case and which biases said tensioner so 
as to apply a tensioning force to said ink ribbon 
during use of the device. 
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