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The present invention relates to an impact dot

printer.

Conventional impact dot pﬁinters known in the art
are described in, for example, Japanese Patent Laid-Open
7351/1991 and Japanese Utility Model
99645/1990, all

An enlarged view of these devices

Publication No.
Laid-Open Publication No. incorporated
herein by reference.
is shown in Fig. 6. When recording is conducted by means
of an impact dot printer having such a head, there occurs
such an unfavorable phenomenon that dots are missed as
4.

"detrimental to the reliability of the printer.

shown in Fig. The missing of dots is remarkably

As shown
in Fig. 6, in the above-described conventional impact dot
_head,

104 oozes out through a gap between a head guide 101 and

a component having a low viscosity of a lubricant

a guide supporting member 105 and adheres to an ink
ribbon 106 to form an adhered portion 104a.

missing from the adhered portion 104a.

An ink is
Even when. a
the ink
so that

printing wire 103 conducts a printing action,.

does not adhere to a recording medium 107,

missing of dots unfavorably occurs.

The present inventors have conducted studies with a

view to developing an impact dot printer free from

missing of dot. As a result, we have found that a

lubricant is greatly involved in the missing of dots.
Accordingly, an object of the present invention is
to provide an impact dot printer free from the missing of
dots.
According to aspect of present

the first: the

invention, there is provided an impact dot printer for

recording dots on a recording medium, comprising:
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dots are m ssed as shown in Fig. 4. The mssing of dots is remarkably
detrinmental to the reliability of the printer. As showmn in Fig. 6, in the
above-descri bed conventional inpact dot heag, a conponent having a |ow
vigcosity of a lubricant 104 oozes out through the guide holes 102 and a

gap between a head guide 101 and a gui de supporting nenber

105 and adheres

to an ink ribbon 106 to form an adhered portion 104a. An ink is mssing
fromthe adhered portion 104a. Even when a printing wire 103 conducts a
printing action, the ing goes ]
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Ilntlga 39?grga%gn% a printing end;

a guide member for supporting the printing wire,
the guide member having a lubricant containing an oil
component for permitting the printing wire to be easily
moved; ' ;

an ink fibboﬁ positioned between the printing
end of the printing wire and the recording medium, the
ink ribbon containing an ink coﬁposition comprising a dye
and a solvent for the dye; and

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon- to the recording medium
thereby recording a dot on the medium,

wherein the solubility of the solvent for the
dye in the o0il component of the lubricant is not more
than 400 g/100 of oil.

According to the second aspect. of the present
invention, there is provided an ink ribbon for an impact
dot printer which has a 1lubricant containing an oil
component for permitting a printing wire to be easily

moved, comprising:

a ribbon; and

an ink composition comprising a dye and a
solvent for the dye, the 1ink composition being
impregnated into the ribbon,

wherein the solubility of the solvent £for the
dye in the o0il component of the lubricant is not more
than 400 g/100 g of oil. |

According to the third aspect of the present
invention, there is provided an impact dot printer
printer for recording dots on a recording medium,
comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire,
said guide member having a lubricant for permitting the
printing wire to be easily moved, the lubricant
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recordi ng medi um 107, so that mssing of dosts unfavourably occurs.
EP- A- 0364702 dlscloses a wre dot printing head conprises arhathes—each of
which is coupled to a printing wire, a fel 8 guide fGhisBIREYGL frlctlon

between the printing wire and the printing wire gU|d %ﬁa feet is
di sposed over a magnetic core franme, a biasing |eaf ym B oi |
| eakage preventing chip. The chip is disposed: over t
prevent oil oozing fromthe felt guide. An erroneous - dot pr|nt|ng
operation comprising a grease comprising an oil component and urea
as a thickening agent; '
an ink ribbon positioned between the printing
end and the'recording medium; and
5 a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacté the ink ribbon to the recording medium,
thereby recording a dot on the medium.
Accordlng to the fourth aspect of the present
10 invention, there is provided an impact dot printer for
recording dots on a récording medium, comprising:
‘a printing wire having a printing end;
a guide member for supporting the printing wire
having a black lubricant for permitting the printing wire
15 to be easily movéd;
an ink ribbon positioned between the printing
end of the printing wire and the recording medium; and
a drive means for driving the printing wire in
response to a printing signal so that the printing end of
20 the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium.

Fig. 1 is a cross-sectional view of a head of the
impact dot printer according to the present invention;

25 Fig. 2 is a diagram showing an ink ribbon to which
an oil component of a lubricant adhered;

Fig. 3 is a diagram showing an ink ribbon in which
an ink dye is partly missing due to the adhesion of an
oil component of a lubricant;

30 Fig. 4 is a diagram showing a missing of dots caused
by missing of an ink dye attributable to the adhesion of
an oil component of a lubricant to an ink ribbon;

Fig. 5 is a diagram showing a mounted state of a
head of the impact dot printer according to the present

35 invention;

Fig. 6 is a diagram showing a mounted state of a
head of a conventional impact dot printer; and



due to the stick between the armatures and the residual sheet Is-prevented.
The present inventors have conducted studies with a viewto developlng an

i mpact dot printer free from m ssing of dot4 As a rﬁﬁ&h@lﬂ e “F und
t hat .a lubricant is greatly involved in the ﬁ]SSIng dlngly,
an object of the present invention is to provide an | hter free

fromthe m ssing of dots According to the first aspect of the pr esent
i nvention, :

Fig. 7 is a cross-—sectional view of a head portion
of the 1mpact dot printer according to another embodiment
of the present invention.

5 Impact Dot Printer

The impact dot printer according to the present
invention basically comprises a printing wire having a
printing end, a guide member for supporting the printing
wire, and ink ribbon which contains an ink composition

10 and is positioned between the printing end of the
printing wire and a recording medium, a drive means for
driving the printing wire in response to a printing
signal so that the printing end of the wire impacts the
ink ribbon to the recording medium, thereby recording a

15 dot on the medium. The printer also has a lubricant in
the guide member for permitting the printing wire to be
easily moved.

An embodiment of a head in a device favorable for
use as the impact dot printer according to the present

20 invention is shown in Fig. 1.

Fig. 1 is a cross—sectional view of an impact dot
head 23 wherein printing is conducted by projecting a
printing wire 7 by an electromagnetic force. A coil 16
connected to a printed circuit board 9 is selectively

25 energized in response to a printing signal to generate a
magnetic flux in a magnetic circuit comprising a frame 2,
a first yoke 3, a second yoke 4 and a lever 18, so that
the lever 18 is attracted in the direction indicated by
an arrow A in Fig. 1. Consequently, the printing wire 7

30 engaged with the lever 18 is projected in the direction
indicated by the arrow A and impacts an ink ribbon 20 to
a printing paper 21 and a platen 22, so that dots are
formed on the printing paper 21 to conduct printing.
After the printing, the printing wire 7 is returned by

35 the resiliency of the impact and a return spring 15 to.a
stand-by position, i.e., a position before the printing
signal is transmitted. The printing wire 7 is guided and



there is provided an inpact dot printeﬁ for recording dots on a 2
recording medium conprising: a printing wre having a printing end; a
gui de menber for supporting the printing wr&, the gU|dqthﬂgqhsg&¥h

| ubri cant ¢ontaining an oil conponent for - l"l"""l“ mlﬂi“ﬂ
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supported by an intermediate guide member 8 and a head
guide 10 each fixed to a nose 1. A lubricant room 24 is
a space defined by the head guide 10 fixed to the nose 1,
the intermediate guide 8 which is in the closest
proximity to thé head guide 10, and the nose 1. a

‘lubricant (for example, a grease) is injected into the

lubricant room 24 through a lubricant injection.pdrt 5.
The lubricant reduces a sliding friction of the printing
wire 7 and, at the same time, to prevent an ink, a flock
of a ribbon, a paper dust or the like from entering the
inside of an impact dot head 23. . .

The ink ribbon 20 comprises a ribbon (for example, a
synthetic fiber comprising a polyamide or the like)
impregnated with an ink comprising a solution or
dispersion of an ink dye in a solvent.

_ Another embodiment of a head portion in a device
favorable for use as the impact dot printer according to
the present invention is shown in Fig. 7. This
embodiment is the séme as the above embodiment except for
the method of injecting a lubricant. In the above
embodiment, a lubricant is injected into the 1lubricant
room 24. On the other hand, in the embodiment shown in
Fig. 7, a felt 11 .impregnated with a lubricant is
inserted into between intermediate guides 8 to reduce the
sliding friction of the printing wire 7. Thus, since the
lubricant is held in the felt 11, there is ﬁo need of
providing a room for holding the lubricant.

Lubricant and Solvent for Ink

According to the first embodiment of the present
invention, there is provided an impact dot printer in
which a lubricant and a solvent for an ink satisfy a
requirement that the solubility of an o0il component of
the lubricant in the solvent for an ink is 400 g/100 g of

oil.

Although the reason for the occurrence of missing of
dots observed in the impact dot printer is not bound by
the following theory, it is believed as follows. The oil



permtting the printing wire to be easily noved; an_ink ribbon_positioned
between the printing end of the printing MAre and the recordlng nedlun1 the

i nk ribbin cont ai ni ng ‘an i nk conposition cof ﬂiﬁﬁﬁﬂm
di spersed i.n a solvent; and a drive neans for dr|V|ng re in
response to a printing signal so that the printing en npacts

the ink ribbon to the recordi ng nedi umthereby recordlng
medi um

component of the lubricant travels along the printing

wire 7 and adheres to the ink ribbon 20 (see Fig. 2).

The o0il component of a grease which has hitherto been

used as a lubricant of the impact dot head is

5.compatibilized with a solvent for an ink impregnated into

the ink ribbon. On the other hand, the oil component of

the grease does not sufficiently dissolve the ink dye.

As a result, there_ occurs a bortion where no ink dye

exists (see Fig. 3). When the printing wire presses this

10 portion against a recording paper, since no dye to be
transferred exists, there occurs missing of dots.

According to the present invention, a combination

that the o0il component of the lubricant is less

compatible with the solvent for the ink impregnated into

15 the ink ribbon enables the oil component to be on the ink

ribbon without impregnation into the ink ribbon even when

the oil component adheres to the ink ribbon. Since there

occurs no portion where no dye exists, missing of dots

does not occur. When the solubility of the solvent for

20 an ink in the oil component of the ink is 400 g/i100 of

0il, no missing of dots is observed. The solubility is

preferably 200 g/100 g'of 0il or less, still preferably

100 g/100 g of oil or less.

In the present invention, preferred examples of the

25 lubricant include a grease. The term '"grease" used

herein is intended to mean a semi-solid or solid

lubricant which generally comprises an oil component and

a thickening agent (for example, a metallic soap such as

a sodium, potassium or lithium salt of a fatty acid).

30 wWhen the oil component of the grease is a mineral oil

(for example, naphthene oil, paraffin oil or olefin oil),

fatty acid esters, for example, oleic acid, oleic acid

esters and caster oil, are preferably used. Methyl
oleate or ethyl oleate is particularly preferred.

35 Further, a silicone grease or fluorogrease is

preferred. A grease comprising y—-fluoropropylmethyl

polysiloxane (fluorosilicone) as the oil component is



wherein the solubility of the solvent for the dye in the oil conponent of

t he | ubri cant

is not nore than 400 g/ 100 g of oil. ordlng to the second

i npact dot, printer which has a Iubrlcant containing a

aspect of the present invention, the provi fes use of m;glﬁaw&ebnéweai an

for
permtting a printing wire to be easily noved, said i |S|ng
and an ink conposition conprising a dye dlssolved or

the ink conposition being inpregnated into the

a ribbon;
a sol vent,
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ersed in

particularly preferred. The oil component of the silicon

grease or fluorogrease is not compatible with many
solvents for an ink which dissolve the dye for an ink.
In particular, the solubility of most of the above
solvents for an ink in thése 0il components is 400 g/100
g of oil.or less. .Therefore, the silicone dgrease and
fluorogrease-is advantageous over a grease comprising a

paraffinic o0il as a base. oil in that the range of

selection of the solvent for an ink is wider.

Further, it is preferred to satisfy a requirement
that the ink dye is less liable to dissolve in the qil
component although this relationship is not more

.important than the relationship between the oil component

and the solvent for an ink. This is because it is
preferred for the ink dye in the ink ribbon to stop in
the ink ribbon without migration to the oil component on
the ink ribbon. 1In particular, the solubility of the ink
dye in the oil component of the lubricant is preferably 1
g/1l00 g of 0il or less.

| Specific preferred examples of the ink dye include
C.I. Solvent Black 22, Nigrosiné Base and Aniline Black.

According to the second aspect of the present
invention, there is provided an ink ribbon for an impact
dot printer which has a lubricant containing an oil
component for permitting a printing wire to be easily
moved. The ink ribbon of the present invention comprises
a ribbon and an ink composition which comprises a dye and
a solvent for the dye and is impregnated into the ribbon,
wherein the solubility of the solvent for the dye in the
0il component of the lubricant provided in the printer
is not more than 400 g/100 g of o0il, preferably not more
than 200 g/100 g of oil, still preferably not more than
100 g/100 g of oil.

According to the third aspect of the present
invention, there is provided an impact dot printer having
a grease, as a lubricant for permitting the printing wire
to be easily moved, comprising an oil component and urea



ribbon, wherein the solubility of the solvent for the dye.in the oi
conponent of the lubricant is not nore than 400 g/lOO-g—Uf—Ufr——#CCUTdTﬁg
to thé third aspect of the present i nventioB, there is oy Lded g, k ﬁ agt

dot printer for recording dots on a recording nmedium co
printing wire having a printint end; a guide menber for gmuﬂlm ml
printing wire, said guide member haV|ng a lubricant for
printing wire to be .
as a thickeiiing agent. When urea is used as the
thickening agent of the grease, the bleeding of the o0il
component on the side of the ink ribbon along the
printing wire 7 can be prevented, so that no missing of
5 dots occurs. The urea as the thickening agent
constitutes a urea fiber structure in the grease and
holds the oil component within the fiber structure. The
urea forms a fiber structure {having a higher strength
than that formed by the conventional thickening agent of
10 the grease. This prevents the fiber structure being
easily broken by driving of the printing wire 7, which in
turn prevents the fluidization of the grease so that the
0il component does not ooze out on the side of the ink
ribbon along the printing wire 7.
15 Since the strength of the urea fiber is less
susceptible to the change of temperature, the change in
. the viscosity with the temperature is small. Thus, the
influence of the grease on the driving of the printing
wire 7 even under a low temperature condition and under a
20 high temperatﬁre condition due to heat by means of the
impact dot head 23 itself is constant, which enables a
stable printing quality to be realized.
The composition of the grease is the same as that of
the conventional grease, except.that urea is used as the
25 thickening agent.
According to the fourth aspect of the present
invention, there is provided an impact dot printer having
a black lubricant for permitting the printing wire to be
easily moved. A black lubricant containing a black dye
30 or pigment is preferred. The black lubricant contains,
thus, a black oil_ component. When the black oil
component adheres to an ink ribbon, the black oil
component will records dots on the recording medium
through a printing action of the printing wire. As the
35 result, there is no missing of dots even when the oil
component of the lubricant oozes out and adheres to the
ink ribbon.



easily noved, the |ubricant 3 conprising a grease conprising an-e-—
conmponent and urea as a thickening agent; an ink rlbbpn posi tii oned bet ween

the printi ng end and the recording nedi um and heetHasBeenReﬂlace

T

When a lubricant is not black, it is necessary that

the lubrlcant be black. - It is preferred for the
blackenlng the grease to be conducted by adding a black
dye or plgment to the grease. For example, a black
5 grease may be prepared by a method which comprises mixing
and dissolving a black dye or pigment in an oil component
to prepare a black o0il component and then mixing and
dispersing a thickening agent in the black oil component
to prbvide a black grease; Alternatively, a black grease

10 may be prepared by adding a black dye or pigment to the
grease. |

The black dye or pigment is preferably soluble in an
o0il component. Particularly preferred examples thereof
include C.I. Solvent Black 7 (Nigrosine Base).

15 It is also possible to use a lubricant having a low
viscosity as the lubricant so that a given amount of a
black lubricant always oozes out on the surface of the
head guide 10 during printing or standing. This
construction enables the black component to be always fed

20 to the ink ribbon 20, so that the prolongation of service
life of the ink ribbon can be expected.

The impact dot printer <according to the present
invention can be particularly advantageously used when
the lubricant is susceptible to gravity and liable to

25 adhere to the ink ribbon. As compared with a device in
which an impact dot head is horizontally mounted (see
Fig. 5 (a)), devices in which a head is positioned
downward (see Fig. 5 (b)) or obliquely (see Fig. 5 (c))
are liable to occurrence of adhesion of the lubricant to

30 the ink ribbon due to the influence of the gravity. Even
in this construction, in the impact dot printer according
to the present invention, no missing of dots occurs even
when the lubricant adheres to the ink ribbon. Further,
according to the impact dot printer according to the

35 third aspect of the present invention, since no lubricant
cozes out and adheres to the ink ribbon, no missing of

dots advantageously occurs.



5. a drive neans for driving the printing wire in response to a

printing signal

so that the printing end of the wire inpacts the ink ribbon

to the recording medi um thereby recordinglOa dot on the medium According
to.the fourth aspect of the present 10 invention, there is provided an
| npact dot printer for recording dots on a recording medi um conprising: a
printing wire having a printing end; a guide nenber for supporting the

printing wire

It will be apparent that the present invention is

applicable also to other impact dot head than the above

direction attraction type impact dot head, for example, a

spring charger impact dot head and an impact dot head

5 wherein use is made of a piezoelectric element.

The present invention will now be described in more

detail with reference to the following Examples, though

the present invention is not limited to these Examples

only.

10

Example 1
In an impact dot head shown in Fig. 1, a grease

comprising a paraffinic oil'(a paraffin o0il) as a base

oil was introduced through a lubricat injection port 5

provided on the head guide 10.

15

The ink ribbon used was one impregnated with a

solution of a dye C.I. Solvent Black 22 dissolved in

methyl oleate.

The solubility of methyl oleate in the paraffln oil,

which is the o0il component of the grease, was determined

20 by adding methyl oleate to the paraffin oil until two-

phase separation was attained, and found to be about 350
g/100 g of oil. '

When printing was conducted by using the impact dot

head shown in Fig. 1, missing of dots was not observed at
25 ali.

Example 2
An impact dot head was constructed in the same

manner as that of Example 1, except that a grease

comprising a paraffinic oil (a paraffin oil) as a base

30 0il was used as the lubricant and ethyl oleate was used

as the solvent instead of methyl oleate.

The solubility of ethyl oleate in the paraffin oil ,

which is the oil component of the grease, was determined

in the same manner as that of Example 1, and found to be
35 about 400 g/100 g of oil.
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having a black lubricant for permtting the prlnthghmnre 15 to be easily
moved;. an ink ribbon positioned between the printing end of tThe print i ng
W re and the recordi ng nmedi um and a drive keans. féhlsmer\ﬂaﬂgeeﬁii?i, i nting

wire in response to a printing signal so that the p t he
wire inmpacts the ink ribbon to the recording nedlun1 H dlng a
dot on the nedium Fig. 1 is a cross-sectional V|em/o

~ Printing was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was not observed at all.
Example,3
5 An impact dot head was constructed in the same
manner as that of Example 1, except that a ‘silicone
grease comprising a fluorosilicone oil as a base o0il was
used as the lubricant and ethjl oleate was used as the
solvent. -
10 The solubility of ethyl oleate in the fluorosilicone
oil, which is' the o0il component of the -grease, was
determined in the same manner as that of Example 1, and
found to be about 70 g/iOO g of oil. _
Printing was conducted by using this device in the
15 same manner as that of Example 1. As a result, missing
~ of dots was not observed at all.

Comparative Example 1

An impact dot head was constructed in the same
manner as that of Example 1, except that hexyl oleate was

20 ysed as the solvent instead of methyl oleate. .

The solubility of hexyl oleate in the paraffin oil,
which is the o0il component of the grease, and determined
in the same manner as that of Example 1, and found to be
about 570 g/100 g of oil.

25 Printing was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was observed in a proportion of about 100 %. The
inspection of the ink ribbon at its portions
corresponding to portions where missing of dots occurred

30 has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.

. Comparative Example 2

An impact dot head was constructed in the same
manner as that of Example 1, except that butyl oleate was

35 used as the solvent instead of methyl oleate.

The solubility of butyl oleate in the paraffin oil,
which is the o0il component of the grease, was determined




i mpact dot printer according to the present invention; 25 Fig. 2is a
di agram showi ng an ink ribbon to which an b conmponent of a | ubricant
adhered; Fig. 3 is a diagram show ng an inE ri bbon in whicch an ink dye is
partly nissing due to the adhesion of -an oil conmponent of a lubricant; 30
Fig. 4 is a diagram showing a m ssing of dots caused by m ssing of an ink
dye attributable to the adhesion of an oil conponent of a lubricant to an
i nk ribbon;

in the same manner as that of Example 1, and found to be

about 525 g/100 g of oil.
Printing was conducted by using this device in the
same manner as that of Example. 1 As a result, missing
5 of dots was observed in a proportion of about 50%. The
inspeétion of the 4ink ribbon of its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.
lo Comparative Example 3

'An impact -dot head was constructed in the same
manner as that of Example 1, except that propyl oleéte
was used as the solvent instead of methyl oleate.'

The solubility of propyl oleate in the paraffin oil,

15 which is the o0il component of the grease, was determined,
and found to be about 450 g/100 g of oil.

Printing was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was observed in a proportion of about 10 %. The

20 inspection of the 4ink ribbon at its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.

25

30

35
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Fig. 5 is a diagramshowing a mounted state of a head of the inpact dot
printer according to the present 35 invention; Fig. 6 1s a dlagran1shomﬁng
a nDunted state of a head of a conventlonalanpact dot printer; and

1
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WHAT IS CLAIMED IS:
1. An impact dot printer for recording dots on a

recording medium, comprising:

a printing wire having a printing end-

a guide member for supporting the printing wire,
the guide member having a lubricant containing an oil
component for permitting the printing wire to be easily
moved; | ’

an ink ribbon positioned between the printing
end of the printing wire and the recording medium, the
ink ribbon containing an ink composition comprising a dye
and a solvent for the dye; and

a drive means for driving the printing wire in
response to a printing_signal so that the printing end of
the -wire impacts the ink ribbon to the recording medium
thereby recording- a dot on the medium,

wherein the solubility. of the solvent for the
dye in the o0il component of the lubricant is not more
than 400 g/100 of oil.

2. An impact dot printer according to claim 1,
wherein the lubricant is a grease comprising a paraffinic
oil as a base o0il, and the solvent for the dye is
selected from the group consisting of methyl oleate and
ethyl oleate.

3. An impact dot printer according to claim 1,
wherein the solubility of the dye in the ink composition
in the oil component of the lubricant is not more than 1
g/100 g of oil. '

4. An impact dot printer according to claim 1,
wherein the lubricant is a member selected from the group
consisting of a silicone grease and a flubrogreaSe.

5. An ink ribbon for an impact dot printer which
has a lubricant contalnlng an oil component for
permitting a printing wire to be easily moved,
comprising:

a ribbon; and
This Sheet Has Been Reilaced




Fig. 7 is a cross-sectional view of a head portion of the inpact dot
printer according to another enbodi nent of the present invention. 5

| npact Dot Printer The inpact dot printer a&éording to it
i nvention basically conprises a printing wire having a H ﬂ" ﬂﬂu
gui de nmenber for Supporting the printing wire, and ink r¥bbonwhmchs +

11K

contains an ink conposition 10 and is -positioned between the printing

end

of

_the

an ink composition comprising a dye and a
solvent for the dye, the ink composition being
impregnated into the ribbon,

wherein the solubility of the solvent for the
dye in the oil component of the lubricant is not more
than 400 g/100 g of oil. | '

6. An ink ribbon according to claim 5, wherein the
lubricant is a grease comprising a paraffinic oil as a
base o0il, and the solvent for the dye is selected from
the group consisting of methyl oleate aﬁd_ethyl oleate.

7. An ink ribbon according to claim 5, wherein the
solubility of the dye in the ink composition in the o0il
component of the lubricant is not more than 1 g/100 g of
oil. '
8. An ink ribbon éccording to claim 5, wherein the
lubricant is selected from the group consisting of a
silicone grease and a fluorogrease.

9. ~ An impact dot printer for recording dots on a
recording médium, comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire,
said guide member having a lubricant for permitting the
printing wire to be easily moved, the lubricant
comprising a grease comprising an oil component and urea
as a thickening agent;
| an ink ribbon positioned between the printing
end and the recording medium; and

a drive means for driving the printing wire in

- response to a'printing signal so that the printing end of

the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium. '
10. An impact dot printer for recording dots on a
recording medium, comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire
having a black lubricant for permitting the printing wire

to be easily moved;
This Sheet Has Been Replaced
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printing wire and a recording medium a drive means for driving the
printing wire in response to a printing S|gnal so that—the—pr+nting—end of

the wire inpacts the ink ribbon to the recot?ding nediu thereb recordi ng
a 15 dot: on the nedium The printer also hasalujl de
menber for permtting the printing wire to be easil |nent
of a head in a device favorable for use as the inpact dot prlnter "accor di ng

to the present _
an ink ribbon positioned between the printing

end of the pripting wire and the recording medium; and
a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
- thereby recording a dot on the medium.
11. An impact dot printer according to claim 10,
wherein the black lubricant containing a black dye.
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20-invention is shown in Fig. 1. Fig. 1 is a cross-sectional view of an
i npact. dot head 23 wherein printing is conqgﬁted by projecting a printing
wire 7 by an electromagnetic force. A coil-?16 connected to a printed
circuit '‘board 9 is selectively 25 energized in response to a printing
signal to generate a magnetic flux in a magnetic circuit conprising a frame
2, a first yoke 3, a second yoke 4 and a lever 18, so that the lever 18 is
attracted in the direction indicated by

ABSTRACT

The present invention provides an impact dot'printer
free from the missing of dots.
An impact dot printer for recofding dots on a
5 recording medium comprises a printer wire having a
printer end, a guide member for supporting the printing
wire, an ink ribbon which contains an .ink composition
comprising a dye and a solvent and is positioned between
the printing end of the printing wire and the recording
10 medium. The prihter also has a lubricant containg an oil
component in the'guide member for permitting the printing
wire to be easily moved. The éolubility of the solvent
for the dye in the o0il component of the lubricant is more
than 400 g/100 g of oil.
15
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anarrow A in Fig. 1. Consequently; the.printing wire 7 30 engaged with
the lever 18 is projected in the direction. -indicated, by the arrow A and
i mpacts an ink ribbon 20 to.. a printing paper 21 and a pl-aten 22, so that
dots are fornmed on the printing paper 21 to conduct printing. After the
printing, the printing wire 7 is returnec}'g .. 35 the resiliency of the

I npact and a return spring |5 to a stand- yprosition, l.e., a position
before the printing signal is transmtted. The printing wire 7 is guided

and
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supported by an internedi ate gui de nenber 8 and a head guide 10 each fi xed

to a nose 1. A lubricant room 24 is a space defined by the head guide 10

fixed to the nose 1, the internediate guide 8 which is in-the closest 5

- proximdty to the head guide 10, andégpﬁsnose 1. a lubricant (for
exanple, a grease) is injected into the

- 25
(

FIG. 2

FIG. 3
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| ubricant room 24 through a lubricant injection port-5. The | ubricant
reduces a sliding friction of the printing wire 7 and, at the sane tine, to
prevent an ink, a flock 10 of a ribbon, a paper dust or the like from
entering- t-he inside of an inpact dot hggp 23. The ink ribbon 20 conprises a
ri bbon (for exanmple, a synthetic fiber dﬁﬁrising a polyam de or the Iike)

I npregnated with an ink conprising a solution or 15 dispersion of an

ink dye in a solvent.
1l

FI1G. 5(a)

r ]
23/;(’:
e
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FIG. 5(c)
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Anot her enbodi ment of a head portion in a device favorable for use as the
i npact dot printer according to the present invention is shown in
Fig. 7. Thi s enbodiment is the sanme as the above enbodi nent except for
20.t he .net-hod of injecting a Iubricag;. In the above enbodinent, a
| ubricant is injected into the lubricant™robm24. On the other hand, in

t he enbodi nent shown in Fig. 7, a felt 11 inpregnated with a

| ubricant is inserted into between internedi ate guides 8 to reduce the

105 o1 10e 07

| \ |
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25 sliding friction of the printing wire 7. Thus, since the lubricant is
held in the felt 11, there is no need of providing a roomfor holding the
| ubri cant. Lubricant and Solvent for Ink According to the-first enbodi nent
of ;the.present 30 invention, there is provided an inpact dot printer in

which a lubricant and a solvent for an én atisfy a requirenment that the

solubility of an oil conponent of the |lubrYcant in the solvent for.an ink
is 400 g/ 100g of

FIG. 7
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oil. 35 Al t hough the reason for the occurrence of mssing of dets
Qbserved in the inpact dot printer is not bound by the fO||OMAng theory, it
is- belleved as follows. The oil 6 component of,
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REPLACEMENT SHEEJ The present invention relates to an impact dot
"b' ter.
04DEC

i \Conventional impact dot printers known in the art

-aggﬁéescribed in, for example, Japanese Patent Laid-Open
Publication No. 7351/1991 and Japanese Utility Model
Laid-Open Publication No. 99645/1990, all incorporated
herein by referencéf An enlarged view of these devices
is shown in Fig. 6. When recording is conducted by means
of an impact dot printer having such a head, there occurs
such an unfavorable phenomenon -that dots are missed as
shown in Fig. 4. The missing of dots is remarkably

"detrimental to the reliability of the printer. As shown
in Fig. 6, in the above—-described conventional impact dot
head, a component having a low viscosity of a lubricant
104 oozes out through a gap between a head guide 101 and
a guide supporting member 105 and adheres to an ink
ribbon 106 to form an adhered portion 1l04a. An ink is
missing from the adhered portion 104a. Even when. a
printing wire 103 conducts a printing action, the ink
does not adhere to a recording medium 107, so that
missing of dots unfavorably occurs.

The present inVentors have conducted studies with a
view to developing an impact dot printer free from
missing of dot. As a result, we have found that a
lubricant is greatly involved in the missing of dots.

Accordingly, an object of the present invention is
to provide an impact dot printer free from the missing of
dots. . .

According to the first aspect of the present
invention, there is provided an impact dot printer for
recording dots on a recording medium, comprising:
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wire 7 and adheres to the ink ribbon 20 (see Fig

onent of

a_grease whi ch fias~hitherte-been used as a |ubri dot head
is 5 conpatlhhksmﬁﬁq solvent for an ink i ; e i nk

ri bbon. On th ~0il conponent of loes |ndt
sufficientl y WF f k dye. As a result, rg]r'gsgﬁr@S; dorft i on
where no ink Fig. 3). Wen the g wire prgsqdes this

10 portion agalnst a recordi ng paper,

since no dye to be

a printing wire having a printing end;

a guide member for supporting the printing wire,
the guide member having a lubricant containing an oil
component for permlttlng the printing wire to be easily
moved; _

an ink ribbon positioned between the printing
the
ink ribbon containing an ink coﬁposition comprising a dye
and a solvent for the dye; and |

a drive means for driving the printing wire in

end of the printing wire and the recording medium,

response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium
thereby recording a dot on the medium,

wherein the solubility of the solvent for the
dye in the o0il component of the lubricant is not more
than 400 g/100 of oil.

According to the second aspect of the present
invention, there is provided an ink ribbon for an impact
dot printer which has a lubricant containing an oil
component for permitting a printing wire to be easily

moved, comprising:
' a ribbon; and
an and a

ink composition dye

the dye, the

comprising a

solvent for ink composition being

impregnated into

wherein
dye in the oil
than 400 g/100 g

the ribbon,

the solubility of the solvent for the
component of the lubricant is not more
of oil.

According to the third aspect of the present

invention, there is provided an impact dot printer
printer for recording dots on a recording medium,
comprising:

a printing wire having a printing end;
a guide member for supporting the printing wire,
said guide member having a lubricant for permitting the

printing wire to be easily moved, the lubricant
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I hvention, a 'E!la;nib‘eenmslgaa,g ,gged the oil conpo ubricant s

|'ess conpatlble iyent for the ink |m ?ﬁ?ﬁ% in U5 the ink -
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| mpregnation into the’i bon even when t ~—canponent jadheres to the

ink ribbon. Since there occurs no portion whgre no dye exists, [m ssing of

dots does not occur. Wien the solubility of tRE SUrvenrt—oF
comprising a grease comprising an oil component and urea

as a thickening agent;

an ink ribbon positioned between the printing
end and the recording medium; and

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium.

According to the fourth aspect of the present
invention, there is provided an impact dot printer for
recording dots on a recording medium, comprising:

'a printing wire having a printing end;

a guide member for supporting the printing wire
having a black lubricant for permitting the printing wire
to be easily moved;

an ink ribbon positioned between the printing
end of the printing wire and the recording medium; and

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium.

Fig. 1 is a cross-sectional view of a head of the
impact dot printer according to the present invention;

Fig. 2 is a diagram showing an ink ribbon to which
an oil component of a lubricant adhered;

Fig. 3 is a diagram showing an ink ribbon in which
an ink dye is partly missing due to the adhesion of an
oil component of a lubricant; '

Fig. 4 is a diagram showing a missing of dots caused
by missing of an ink dye attributable to the adhesion of
an oil component of a lubricant to an ink ribbon;

Fig. 5 is a diagram showing a mounted state of a
head of the impact dot printer according to the present
invention;

Fig. 6 is a diagram showing a mounted state of a
head of a conventional impact dot printer; and
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agent (for exanple, a netallic soap such as
Fig. 7 is a cross-sectional view of a head portion

of the impact dot printer according to another embodiment
of the present invention.

Impact Dot Printer
The impact dot printer according to the present
invention basically comprises a printing wire having a

printing end, a guide member for supporting the printing
wire, and ink ribbon which contains an ink composition
and is positioned between the printing end of the
printing wire and a recording medium, a drive means for
driving the printing wire in response to a printing
signal so that the printing end of the wire impacts the
ink ribbon to the recording medium, thereby recording a
dot on the medium. The printer also has a lubricant in
the guide member for permitting the printing wire to be
easily moved.

An embodiment of a head in a device favorable for
use as the impact dot printer according to the present
invention is shown in Fig. 1. _

Fig. 1 is a cross-sectional view of an impact dot
head 23 wherein printing is conducted by projecting a
printing wire 7 by an electromagnetic force. A coil 16
connected to a printed circuit board 9 is selectively
energized in response to a printing signal to generate a
magnetic flux in a magnetic circuit comprising a frame 2,
a first yoke 3, a second yoke 4 and a lever 18, so that
the lever 18 is attracted in the direction indicated by
an arrow A in Fig. 1. Consequently, the printing wire 7
engaged with the lever 18 is projected in the direction
indicated by the arrow A and impacts an ink ribbon 20 to
a printing paper 21 and a platen 22, so that dots are

' formed on the printing paper 21 to conduct printing.
After the printing, the printing wire 7 is returned by
the resiliency of the impact and a return spring 15 to a
stand-by position, i.e., a position before the printing
signal is transmitted. The printing wire 7 is guided and
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supported by an intermediate guide member 8 and a head
guide 10 each fixed to a nose 1. A lubricant room 24 is
a space defined by the head guide 10 fixed to the nose 1,
the intermediate gquide 8 which is in the closest
proximity to the head guide 10, and the nose 1. a
‘lubricant (for example, a grease) is injected into the
lubricant room 24 through a lubricant injection port S.
The lubricant reduces a sliding friction of the printing
wire 7 and, at the same time, to prevent an ink, a flock
of a ribbon, a paper dust or the like from entering the
inside of an impact dot head 23.

The ink ribbon 20 comprises a ribbon (for example, a
synthetic fiber comprising a polyamide or the 1like)
impregnated with an ink comprising a solution or
dispersion of an ink dye in a solvent.

Another embodiment of a head portion in a device
favorable for use as the impact dot printer according to
the present invention is shown in Fig. 7. This
embodiment is the same as the above embodiment except for
the method of injecting a lubricant. In the above
embodiment, a lubricant is injected into the lubricant
room 24. On the other hand, in the embodiment shown in
Fig. 7, a felt 11 impregnated with a lubricant is
inserted into between intermediate guides 8 to reduce the
sliding friction of the printing wire 7. Thus, since the
lubricant is held in the felt 11, there is no need of
.providing a room for holding the lubricant.

Lubricant and Solvent for Ink
According to the first embodiment of ‘the present

invention, there is provided an impact dot printer in
which a lubricant and a solvent for an ink satisfy a
requirement that the solubility of an oil component of
the lubricant in the solvent for an ink is 400 g/100 g of
oil.

Although the reason for the occurrence of missing of
dots observed in the impact dot printer is not bound by
the following theory, it is believed as follows. The oil
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component of the lubricant travels along the printing
wire 7 and adheres to the ink ribbon 20 (see Fig. 2).
The o0il component of a grease which has hitherto been
used as a lubricant of the impact dot head is
compatibilized with a solvent for an ink impregnated into
the ink ribbon. On the other hand, the oil component of
the grease does not sufficiently dissolve the ink dye.
As a result, there occurs a portion where no ink dye
exists (see Fig. 3). When the printing wire presses this
portion against a recording paper, since no dye to be
transferred exists, there occurs missing of dots.

According to the present invention, a combination
that the o0il component of the 1lubricant is 1less
compatible with the solvent for the ink impregnated into
the ink ribbon enables the oil componeht to be on the ink
ribbon without impregnation into the ink ribbon even when
the o0il component adheres to the ink ribbon. Since there
occurs no portion where no dye exists, missing of dots
does not occur. When the solubility of the solvent for
an ink in the o0il component of the ink is 400 g/100 of
0oil, no missing of dots is observed. The solubility is
preferably 200 g/100 g'of oil or less, still preferably
100 g/100 g of oil or less.

In the present invention, preferred examples of the
lubricant include a grease. The term "grease" used
herein is intended to mean a semi-solid or solid
lubricant which generally comprises an oil component and
a thickening agent (for example, a metallic soap such as
a sodium, potassium or lithium salt of a fatty acid).
When the oil component of the grease is a mineral oil
(fEor example, naphthene o0il, paraffin oil or olefin oil),
fatty acid esters, for example, oleic acid, oleic acid
esters and caster oil, are preferably used. Methyl
oleate or ethyl oleate is particularly preferred.

"Further, a silicone grease or fluorogrease is
preferred. A grease comprising y-fluoropropylmethyl
polysiloxane (fluorosilicone) as the o0il component is
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an ink. This is because it is _
particularly preferred. The oil component of the silicon

grease or fluorogrease is not compatible with many
solvents for an ink which dissolve the dye for an ink.
In particular, the solubility of most of the above
solvents for an ink in these o0il components is 400 g/100
g of o0il or less. Therefore, the silicone grease and
fluorogrease is advantageous over a grease comprising a

paraffinic o0il as a base oil in that the range of

selection of the solvent for an ink is wider.
Further, it is preferred to satisfy a requirement

that the ink dye is less liable to dissolve in the Qill

component although this relationship is not more
important than the relationship between the o0il component
and the solvent for an ink. This is because it is
preferred for the ink dye in the ink ribbon to stop in
the ink ribbon without migration to the oil component on

the ink ribbon. In particular, the solubility of the ink -

dye in the oil component of the lubricant is preferably 1
g/100 g of o0il or less.

Specific preferred examples of the ink dye include
C.I. Solvent Black 22, Nigrosiné Base and Aniline Black.

According to the second aspect of the present
invention, there is provided an ink ribbon for an impact
dot printer which has a 1lubricant containing an oil
component. for permitting a printing wire to be easily
moved. The ink ribbon of the present invention comprises
a ribbon and an ink composition which comprises a dye and
a solvent for the dye and is impregnated into the ribbon,
wherein the solubility of the solvent for the dye in the
oil component‘of the lubricant provided in the printer
is not more than 400 g/100 g of oil, preferably not more
than 200 g/100 g of oil, still preferably not more than
100 g/100 g of oil. .

According to the third aspect of the present
invention, there is provided an impact dot printer having
a grease, as a lubricant for permitting the printing wire
to be easily moved, comprising an oil component and urea
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Bl ack. According to the second -aspect of gthelpresent invention' there is

provi ded an ink ribbon for an inpact
as a thickening agent. When urea 1is used as the

thickening agent of the grease, the bleeding of the oil
component on the side of the ink ribbon along the
printing wire 7 can be prevented, so that no missing of
dots occurs. The urea as the thickening agent
constitutes a urea fiber structure in the grease and
holds the o0il component within the fiber structure. The
urea forms a fiber structure 'having a higher strength
than that formed by the conventional thickening agent of
the grease. This prevents the fiber structure being
easily broken by driving of the printing wire 7, which in
turn prevents the fluidization of the grease so that the
oil component does not .ooze out on the side of the ink
ribbon along the printing wire 7.

Since the strength of the urea fiber is less

susceptible to the change of temperature; the change in

- the viscosity with the temperature is small. Thus, the
influence of the grease on the driving of the printing
wire 7 even under a low temperature condition and under a
high temperature condition due to heat by means of the
impact dot head 23 itself is constant, which enables a
stable printing quality to be realized.

The composition of the grease is the same as that of
the conventional grease, except'that urea is used as the
thickening agent.

According to the fourth aspect of the present
invention, there is provided an impact dot printer'having
a black lubricant for permitting the printing wire to be
easily'moved. A black lubricant containing a black dye
or pigment is preferred. The black lubricant contains,
thus, a black o0il component. When the black oil
component adheres to an ink ribbon, the black oil
component will records dots on the recording medium
through a printing action of the printing wire. As the
result, there is no missing of dots even when the oil
component of the lubricant oozes out and adheres to the
ink ribbon.
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preferably not nore - than 200 g/100 g of oil, {still preferably hot nore
t han When a lubricant is not black, it 1s necessary that

the lubricant be black. It is preferred for the
blackening the grease to be conducted by adding a black
dye or pigment to the grease. For example, a black
grease may be prepared by a method which comprises mixing
and dissolving a black dye or pigment in an oil component
to prepare a black o0il component and then mixing and
dispersing a thickening agent_fn the black o0il component
to provide a black grease; ~Alternatively, a black grease
may be prepared by adding a black dye or pigment to the
grease.

The black dye or pigment is preferably soluble in an
oil component. Particularly preferred examples thereof
include C.I. Solvent Black 7 (Nigrosine Base).

It is also possible to use a lubricant having a low
viscosity as the lubricant so that a given amount of a
black lubricant always oozes out on the surface of the
head guide 10 during printing or standing. This
construction enables the black component to be always fed
to the ink ribbon 20, so that the prolongation of service
life of the ink ribbon can be expected.

The impact dot printer according to the present
invention can be particularly advantageously used when
the lubricant is susceptible to gravity and liable to
adhere to the ink ribbon. As compared with a device in
which an impact dot head is horizontally mounted (see
Fig. 5 (a)), devices in which a head is positioned
downward (see Fig. 5 (b)) or obliquely (see Fig. S5 (c¢))
are liable to occurrence of adhesion of the lubricant to
the ink ribbon due to the influence of the gravity. Even
in this construction, in the impact dot printer according
to the present invention, no missing of dots occurs even
when the lubricant adheres to the ink ribbon. Further,
according to the impact dot printer according to the
third aspect of the present invention, since no lubricant
oozes out and adheres to the ink ribbon, no missing of
dots advantageously occurs.



100 g/ 100 g of oil. According to the third aspect of t he present 35
i nvention, there is provided an i npact dot pri Havg—e se, as a
Iubrlcant f or TRieSHERtHak BGn RESa carlntlng wre to-@EﬁBQQEME%ﬁb§E§§? onpri si ng

B |

04 DEC 1996

It will be apparent that the present invention is
applicable also to other impact dot head than the above
direction attraction type impact dot head, for example, a
spring charger impact dot head and an impact dot head
wherein use is made of a piezoelectric element.

The present invention will now be described in more
detail with reference to the following Examples, though
the present invention is not limited to these Examples
only.

Example 1 _

In an impact dot head shown in Fig. 1, a grease
comprising a paraffinic o0il (a paraffin oil) as a base
oil was introduced through a lubricat injection port 5
provided on the head guide 10.

The ink ribbon used was one impregnated with a
solution of a dye C.I. Solvent Black 22 dissolved in
methyl oleate.

The solubility of methyl oleate in the paraffin oil,
which is the o0il component of the grease, was determined
by adding methyl oleate to the paraffin oil until two-
phase separation was attained, and found to be about 350
g/100 g of oil. '

When printing was conducted by using the impact dot
head shown in Fig. 1, missing of dots was not observed at
all.

Example 2

An impact dot head was constructed in the same
manner as that of Example 1, except that a grease
comprising a paraffinic oil (a paraffin oil) as a base
011 was used as the lubrlcant and ethyl oleate was used
as the solvent instead of methyl oleate.

The solubility of ethyl oleate in the paraffin oil ,
which is the o0il component of the grease, was determined
in the same manner as that of Example 1, and found to be
about 400 g/100 g of oil.
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Printing was conducted by using this device in the

same manner as that of Example 1. As a result, missing
of dots was not observed at all.

Example 3 )

An impact dot head was constructed in- the same
manner as that of Example 1, except that a ‘silicone
grease comprising a fluorosilicone oil as a base oil was
used as the lubricant and ethyl oleate was used as the
solvent.

The solubility of ethyl oleate in the fluorosilicone
oil, which is the oil component of the grease, was
determined in the same manner as that of Example 1, and
found to be about 70 g/100 g of oil.

Printing was conducted by using this dev1ce in the
same manner as that of Example 1. As a result, missing
of dots was not observed at all.

Comparative Example 1

An impact dot head was constructed in the same
‘manner as that of Example 1, except that hexyl oleate was
used as the solvent instead of methyl oleate. '

The solubility of hexyl oleate in the paraffin oil,
which is the oil component of the grease, and determined
in the same manner as that of Example 1, and found to be
about 570 g/100 g of oil.

Printing was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was observed in a proportion of about 100 %. The
inspection of the ink ribbon at its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.

- Comparative Example 2
An impact dot head was constructed in the same

manner as that of Example 1, except that butyl oleate was
used as the solvent instead of methyl oleate.

The solubility of butyl oleate in the paraffin oil,
which is the o0il component of the grease, was determined



10

t he grease.

This prevents .the fiber structure being easily broken

by driving of the printing wire 7, which in turn prevents the fluidization

of the grease so that the oi

t he

ur ea

tenperature Is small. Thus, the
|V|ng of the printing

in the same manner as that of Example 1, and found to be
about 525 g/100 g of oil.

Printing was conducted by using this device in the
same manner as that of Example. 1 As a result, missing
of dots was observed in a proportion of about 50%. The
inspection of the ink ribbon of its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dYe was observed.

Comparative Example 3

An impact dot head was constructed in the same
manner as that of Example 1, except that propyl oleate
was used as the solvent instead of methyl oleate.'

The solubility of propyl oleate in the paraffin oil,
which is the oil component of the grease, was determined,
and found to be about 450 g/100 g of oil.

Printing was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was observed in a proportion of about 10 %. The
inspection of the ink ribbon at its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.
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pre condition and under a 20 high
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realized. The
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there is prOV|ded an fnpact dot

WHAT IS CLAIMED IS:
An impact dot printer for recording dots on a

l.

‘recording medium, comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire,
the guide member having a 1lubricant containing an oil
component for permitting the prlntlng wire to be easily
moved; _

an ink ribbon positioned between the printing
the
ink ribbon containing an ink composition comprising a dye
and a solvent for the dye; and

end of the printing wire and the recording medium,

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the . wire impacts the ink ribbon to the recording medium
thereby recording a dot on the medium,

wherein the solubility of the solvent for the
dye in the o0il component of the. lubricant is not more
than 400 g/100 of oil.

2. An
wherein the lubricant is a grease comprising a paraffinic

impact dot printer according to claim 1,

oil as a base o0il, and the solvent for the dye is
selected from the group consisting of methyl oleate and
ethyl oleate.

3. An impact dot printer
wherein the solubility of the dye in the ink composition
in the o0il component of the lubricant is not more than 1
g/100 g of oil.

4. An

wherein the lubricant is a member selected from the group

according to claim 1,

impact dot printer according to claim 1,

consisting of a silicone grease and a fluorogrease.

5. An ink ribbon for an impact dot printer which

has a 1lubricant containing an o0il component for
permitting a printing wire to be easily moved,
comprising: I —

a ribbon; and Sheet Has Been Replaced-

HIl\l\\ .
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a bl ack lubricant fdgr g HEET)rinting wre-to be easily noved. A
bl ack | ubri cant contalnlagia blackt ye 30 or pignent is preferred. = The
aifns

bl ack | ubri cant coni DRG 1996a aicﬁk oir! bbonnﬂmm,llumumﬂml,t he,

bl ack oil conponen eres to
conponent will regords dots on the recording diuﬂathroagh*a
printing action of Ufre—prrt+hg-uire Apgthe 35 result, there is no

m ssing of dots even when the 0i | conponent of the | ubri cant oozes out and
adheres to the an ink composition comprising a dye and a

solvent for the dye, the ink composition being
impregnated into the ribbon,

wherein the solubility of the solvent for the
dye in the o0il component of the lubricant is not more
than 400 g/100 g of oil. '

6. An ink ribbon according to claim 5, wherein the
Jlubricant is a greése comprising a paraffinic o0il as a
base oil, and the solvent for the dye is selected from
the group consisting of methjl oleate and ethyl oleate.
7. An ink ribbon according to claim 5, wherein the
solubility of the dye in the ink composition in the oil
component of the lubricant is not more than 1 g/100 g of
oil. |

8. An ink ribbon according to claim 5, wherein the
lubricant is selected from the group consisting of a
silicone grease and a fluorogrease.

9. _'An impact dot printer for recording dots on a
recording medium, comprising:

a printing wire haviné a printing end;

a guide member for supporting the printing wire,
said guide member having a lubricant for permitting the
printing wire to be easily moved, the lubricant
comprising a grease comprising an oil component and urea
as a thickening agent;

an ink ribbon positioned between the printing
end and the recording medium; and

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium.

10. An impact dot printer for recording dots on a
recording medium,.comprising: .

a printing wire having a printing end;

a guide member for supporting the printing wire
having a black lubricant for permitting the printing wire
to be easily moved; . '

This Sheet Has Been Rei
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I nk ribbon. 9 Wien a lubricant is not black, it is necessary that the
dye be bl ack. It is preferred for the blackening of the
grease to be conducted by adding a black dye or pignment to the grease.

For exanple, a black ,
_\x

S

an ink ribbon positioned between the printing
end of the printing wire and the recording medium; and

a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
thereby recording a dot on the medium.
11. An impact dot printer according to claim 10,
wherein the black lubricant containing a black dye.
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5 grease may be prepared by a nethod which conprises m xing and di ssol ving
a black dye or pignent in an oil conponent to prepare a black oil conponent
and then m xi ng and di spersing a thickening agent in the black oi

conponent to provide a black grease. Alternatively, a black grease 10 may

be prepared by adding a black dye or pignent to the grease.

The bl ack dye

or

pi gnent

Is preferably soluble in an @d -conponent. Particularly

preferred exanpl es thereof

IMPACT DOT PRINTER

ABSTRACT

The present invention provides an impact dot printer
free from the missing of dots.

An impact dot printer for recording dots on a
recording medium comprises a printer wire having a
printer end, a guide member for supporting the printing
wire, an ink ribbon which contains an ink composition
comprising a dye and a solvent and is positioned between
the printing end of the printing wire and the recording
medium. The printer also has a lubricant containg an oil
component in the guide member for permitting the printing

 wire to be easily moved. The solubility of the solvent

for the dye in the oil component of the lubricant is more

than 400 g/100 g of oil.
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include C.1. Solvent Black 7 (N grosine Base). 15 It is also possible
to use a lubricant having a | ow viscosity as the lubricant so that a given
amount of the black |ubricant always oozes out on the surface of the head
guide 10 during printing or standing. This construction enabl es the
bl ack conponent to be always fed 20 to the ink ribbon 20, so that the

prol ongation of service life of the ink ribbon can be expected. The inpact

dot printer according to the present /
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I nvention can be particularly advantageously used when the lubricant is
susceptible to gravity and liable to 25 adhere to the ink ribbon. As
conpared with a device in which an inpact dot head is horizontally nounted
(see Fig. 5 (a)), devices in which a head is positioned dowward
(see Fig. 5 (b)) or obliquely (see Fig. 5 (c)) are liable to occurrence of
adhesion of the lubricant to 30 the inksribbon due to the influence of the
gravity. Even in this construction, in&he inpact dot printer according

FI1G. 2

FIG.3  renamrsm
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to the present invention, no mssing of dots occurs even when the |ubricant
adheres to the ink ribbon. Further, according to the inpact dot printer
according to the 35 third aspect of the present invention, since no
| ubri cant oozes out and adheres to the ink ribbon,, no mssing of dots
advant ageousl y occurs.

3
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10 It will be apparent that the present invention is applicable also to

ot her inpact dot head than the above direction attraction type inpact dot
head, for exanple, a spring charger inpact dot head and an inpact dot head
5 wherein use is made of a piezoelectric element. The present invention

wi |l now be described in nore detail with reference to the follow ng
Exanpl es, though the present inventi04is not limted to these Exanpl es

105 101 106 ‘%7

\ »
039104 N2 0sA\ oo
N~ A -104a
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FIG. 6
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" only.

conprising a paraffinic oi

10

Exanple 1 In an'inpact dot head shown in Fig. 1, a grease
mp dot head, ! ;
(a paraffin oil) as a base oil was introduced

through a lubricat injection port 5 provided on the head guide 10. 15
one inpregnated with a solution of a dye C.|I

The

i nk ri bbon used was

Sol vent Bl ack 22 dissolved in nmethyl ol eate.
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The :S:ﬂ ubility of et hyl oleate in the paraffin oil, which is theT&idto-s zes
conponent of the grease, was determ ned 20 by adding nethyl oleate to the
paraffin oil until two- phase separationl was attained, and found to be

about 350 g/100 g of oil. When printin ucted by using the inpact
dot head shown in Fig. 1, mssi ngmwwgt observed at 25 all.
Exanple 2

The present invention relates to an impact dot printer.

Conventional impact dot printers known in the art are
described in, for example, Japanese Patent Laid-Open Publication
No. 7351/1991 and Japanese Utility Model Laid-Open Publication
No. 99645/1990, all incorporated herein by reference. An
enlarged view of these devices is shown in Fig. s. When
recording is conducted by means of an impact dot printer having
such a head, there occurs such an unfavourable phenomenon that
dots are missed as shown in Fig. 4. The missing of dots is
remarkably detrimental to the reliability of the pr_inter. As
shown in Fig. 6, in the above-described conventional impact dot
head, a component having a low viscosity of a lubricant 104 ocozes
out through the guide holes 102 and a gap between a head gquide
101 and a guide supporting member 105 and adheres to an ink
ribbon 106 to form an adhered portion 104a. An ink is missing
from the adhered portion 104a. Even when a printing wire 103
conducts a printing action, the ink does not adhere to a
recording medium 107, so that missing of dosts unfavourably
occurs. _

EP-A-0364702 discloses a wire dot printing head comprises
armatures each of which is -coupled.to a printing wire, a felt
guide for reducing the friction between the printing wire and the
printing wire guide, a residual sheet is disposed over a magnetic
core frame, a biasing leaf spi:ing, and an oil leakage preventing
chip. The chip is disposed over the armatures to prevent oil
ocozing from the felt guide. An errcneous . dot printing operation
due to the stick between the armatures and the residual sheet is
prevented. ‘

The present inventors have conducted studies with a view to
developing an impact dot printer free from missing of dot. Aas
a result, we have found that a lubricant is greatly involired in
the missing of dots. o '

Accordingly,' an object of the present invention is to
provide an impact dot printer free from the missing -of dots.

According to the first aspect of the present invention,
there is provided an impact dot printer for recording dots on a

| |REPLACEMENT SHEET]
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7An impact dot head was constructed in the same manner as that of Exanple 1,

except that a grease conprising a paraffinic oil (a paraffin oil) as a base

30 oil was used as the |ubricant and ethyl ol eate was used as the sol vent

i nstead of nethyl oleate. The solubility of ethyl oleate in the paraffin

oil, which is the oil conmponent of the 8rease, was. determned in the sane

manner as that of Exanple 1, and found fo be 35 about 400 g/100 g of oil
recording medium, comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire, the guide
member having a lubricant containing an oil component for
permitting the printing wire to be easily moved;

an ink ribbon positioned between the printing end of the
printing wire and the recording medium, the ink ribbin containing
an ink composition comprising a dye dissolved or dispersed in a
solvent; and

a drive means for driving the printing wire in response to
a printing signal so that the printing end of the wire impacts .
the ink ribbon to the recording medlum thereby recording a dot
on the mediunm,

wherein the solubility of the solvent for the dye in the oil
component of the lubricant is not more than 400 g/100 g of oil.

According to the second aspect of the present invention, the
provides use of an ink ribbon in an impact dot printer which has
a lubricant containing an oil component for permitting a printing
wire to be easily moved, said ink ribbon comprising:

a ribbon; and

an ink composition comprising a dye dissolved or dispersed
in a solvent, the ink composition being impregnated into the-
ribbon, .
wherein the solubility of the solvent for the dye in the oil
'component of the lubricant is not more than 400 g/100 g of oil.

According to the third aspect of the present invention,

there is provided an impact dot printer for recording dots on a -
recording medium, comprising:

a printing wire having a printint end;

a guide member for supporting the printing wire, said guide
member having a lubricant for permltting the printing wzre to be
easxly moved, the lubricant

REPLACEMENT SHEET
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11 Printing was conducted by using this device jgh—the—sarb—anrResn as that

of Exanple 1. As a result, nissing of dots was yREPLACEMEND SHEED| . Exanple

35 An inpact dot head was constructed [mT—the—3same
3 09 DEC 1997

comprising ‘a grease comprising an oil component and urea
as a thickening agent;
an ink ribbon positioned between the Printing
end and the recording medium; and
5 ' a drive means for driving the printing wire in
response to a printing signal so that the printing end of
the wire impacts the ink ribbon to the recording medium,
thereby reccrdiny a2 dot on the medium.
According to the fourth aspect of the present
10 lnventzon, there is provided an impact dot printer for
recording dots on a recording medium, comprising:
a printing wire having a printing end;
a guide member for supporting the printing wire
having a black lubricant for permitting the printing wire
15 to be easily moved;
an ink ribbon positioned between the printing
end of the printing wire and the recording medium; and _
' ‘a drive means for driving the printing wire in
response to a printing signal so that the printing end of .
20 the wire impacts the ink ribbon to the recordlng medium,
thereby recording a dot on the medium.

‘ Fig. 1 is a cross-sectional view of a head of the
impact dot printer according to the present invention;
25 Fig. 2 is a diagram showing an ink ribbon to which
an oil component of a lubricant adhered;
Fig. 3 is a diagram showing an ink ribbon in which
an ink dye is partly m;ss:ng due to the adhesion of an
oil component of a lubricant;
30 Fig. 4 is a diagram showing a missing .of dots caused
by miééing'of an ink dye attributable to the adhesion of
an oil component of a lubricant to an ink ribbon; }
Fig. 5 is a diagram showing a mounted state of a .|

2 &

head of the impact dot printer according to the present,
'35 invention;’ IR

Fig. 6 is a diagram showing a mounted state of a
head of a conventional impact dot printer; and’ '



manner as that of Exanpl e 1, except that a
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! () aSe rsin a
fluorosilicone oil as a base oil was used agRE BbKCﬁNE%ﬁhSHE"'j ethylgoleate
was used as the solvent. 10 The solubillty of ethyl olpate in th
fluorosilicone oil, which is the oil cogpongnt g@ Sg, | was
determ ned in the same manner as that o ExanIIe , found to be about
70 g/ 100 g of oil. Printing was conducted by dést+reg th.o gevicg in the
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Fig. 7 is a cross-sectional view of a head portion
of the impact dot printer according to another embodiment
of the present invention.

Impact Dot Printer

The impact dot printer according to the present
invention basically comprises a printing wire having a
printing end, a guide membar for supporting the printing
wire, and ink ribbon which contains an ink composition
and is positioned between the printing end of the
printing wire and a recording medium, a drive means for
driving the printing wire in response to a printing
signal so that the printing end of the wire impacts the
ink ribbon to the recording medium, thereby recording a
dot on the medium. The printer also has a lubricant in
the guide member for permitting the printing wire to be
easily moved. ' '

An embodiment of a head in a device favorable for
use as the impact dot prznte: according to the present
invention is shown in Fig. 1.

Fig. 1 is a cross-sectional view of an impact dot
head 23 wherein printing is conducted by projecting a
printing wire 7 by an electromagnetic force. A coil 16
connected to a printed@ circuit board 9 is selectively
energized in response to a printing signal to generate a
magnetic flux in a magnetic circuit comprising a frame 2,
a first yoke 3, a second yoke 4 and a lever 18, so that
the lever 18 is attracted in the direction indicated by
an arrow A in FPig. l. Consequently, the piinting wire 7'
engaged with the lever 18 is projected in the direction.

indicated by the arrow A and impacts an. ink ribbon 20 to

a printing paper 21 and a platen 22, so that dots are
formed on the prxnting paper 21 to conduct pr:.nt::.ng.'if
After the . pr;nting, the pr;ntzng wire 7 is retu;ned by .
the resiliency of the impact and a return spring.l5 to a

stand-by position, i.e., a position before the .printing’

signal is transmitted. The printing wire 7 is guided and

T
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15 same manner as that of Exanple 1. As a result, n155|ng of dots was

observed at al

| . Conparative Exanple 1 An inpacf: weS=-e-0QSt I uc
in the sane manner as that of Exanple 1, except REP A@ENT@%E was
used as the solvent instead of nethyl ol egate. gl solubITTTy Hexyl

oleate in the
determ ned in

10

15

paraffin oil, which is the Oil c nNeR nPk Gbf Jrgase,
t he sane manner as that of Exanplle |1, and f'ouhd tjo|be

supported by an intermediate guide member 8 and a head
guide 10 each fixed to a nose 1. A lubricant room 24 is
a space defined by the head guide 10 fixed to the nose 1,
the intermediate guide 8 which is in the closest
proximity to the head ‘guide 10, and the nose 1. a
lubricant (for example, a grease) is injected into the
lubricant room 24 through a lubricant injection port 5.
The lubricant reduces a sliding £friction cf the printing
wire 7 and, at the same time, to prevent an ink, a flock
of a ribbon, a paper dust or the like from entering the
inside of an impact dot head 23.

The ink ribbon 20 comprises a ribbon (for example, a
synthetic fiber comprising a polyamide or the 1like)

not
t ed
20

and.

impregnated with an ink comprising a solution or.

dispersion of an ink dye in a solvent.
Another embodiment of a head portion in a device
favorable for use as the impact dot printer according to

the present invention is shown in Fig. 7. This

20

25

30

35

embodiment is the same as the above embodiment except for
the method of injecting a 1lubricant. In the above
embodiment, a lubricant is injected into the lubricant

room 24. On the other hand, in the embodiment shown in
Fig. 7, a felt 11 impregnated with a lubricant 1is
inserted into between intermediate guides 8 to reduce the

sliding friction-of the printing wire 7. Thus, since the

lubricant is held in the felt 11, there is no need of
providing a room for holding the lubricant.
Lubricant and Solvent for Ink

According to the first embodiment of the present

inventz.on, there is ptcvided an impact dot prmter in -.

which a lubricant :and *a solvent for an ink sat:.sfy a'-{'_
requirement that. the solubility of ar oil component of;
the lubricant in the solvent for an ink is 400 g/1oo g oft'

oxl.

Although the reason fbr the occurrence of missing of K

dots observed in the impact dot printer is not bound by

the following theory, it is believed as follows. The oil -



about 570 g/ 100 g of oil. 25 Printing was cj C
device in the sane nmanner as that of Exanple 1
dots was observed in a proportion of about 100 9

ink ribbon

dots occurred 30 has revealed that the oil conpongnt of the greq
to the ink ribbon and m ssing of the dye was obgerVv '
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at its portions correspondgng to jpoytgENpg Y M d4si ng of

component of the 1lubricant travels along the printing
wire 7 and adheres to the ink ribbon 20 (see Fig. 2}.
The o0il component of a grease which has hitherto been
used as a lubricant of the impact dot head is
compatibilized with a solvent for an ink impregnated into
the ink ribbon. On the other hand, the oil component of
the grease does not sufficiently dissolve the ink dye.
As a result, there occurs a portion where no ink dye
exists (see Fig. 3). When the printing wire presses this
portion against a recording paper, since no dye to be
transferred exists, there occurs missing of dots.

According to the present' invention, a ‘combination
that the o0il component of the 1lubricant is less
compatible with the solvent for the ink impregnated into
the ink ribbon enables the oil component to be on the ink
ribbon without impregnation into the ink ribbon even when

. the oil component adheres to the ink ribbon. Since there
occurs no portion where no dye exists, missing of dots
does not occur. When the solubility of the solvent for
an ink in the oil component of the ink is 400 g/l100 of
0il, no missing of dots is observed. 'The solubility is
preferably 200 g/100 g of oil or less, still preferably
100 g/100 g of oil or less. .

In the present invention, preferred examples of the
lubricant include a grease. The term "“grease" ‘used
herein is intended to mean a semi-solid or solid
lubricant which generally compiises an oil comiponent and
a’ thickening agent (for example, a metallic soap such as
a sodium, potassium or lithium salt of a fatty acid).
When the oil component of the grease is a mineral oil
(for example, naphthene o0il, paraffin oil or oleﬁin oil),

fatty acid esters, for example, oleic acid, oleic acid
esters and caster oil, are preferably used.. . Methyl

oleate or ethyl oleate is particularly preferred. - -
Further, a silicone grease or fluorogrease is
preferred. A ‘grease comprising y-fluoropropylmethyl
\_polysiloxane (fluorcsilicone) as the oil component is

s¢ adhered
vg. Exanmpl e
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An inpact dot head was constructed in the sane manner as that of Exanple

1, except that butyl oleate was 35 used as th of met hyl
ol eate. The solubility of butyl oleate in the GENE%“”SHEETCh is the
i T

oi | conponent of the grease, was determ ned
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particularly preferred. The oil component of the silicon
grease or fluorogrease is not compatible with many
solvents for an ink which dissolve the dye for an ink.
In particular, the soiubility of most of the above
5 solvents for an ink in these oil components is 400 g/100
g of o0il or less. Therefore, the silicone grease and
fluorogrease is advantageous over a grease comprising a
paraffinic o0il as a base oil in that the range of
~ selection of the solvent for an ink is wider.

10 Further, it is preferred to satisfy a requirement
that the ink dye is less liable to dissolve in the oil
component although this relationship 1is not more
important than the relationship between the oil component
and the solvent for an ink. This is because it is

15 preferred for the ink dye in the ink ribbon to stop in
the ink ribbon without migration to the oil component on
the ink ribbon. In particular, the solubility of the ink
dye in the oil component of the lubricant is preferably 1.
g/100 g of oil or less.

20 Specific preferred eéxamples of the ink dye include
C.I. Solvent Black 22, Nigrosine Base and Aniline Black.

According to the second aspect of the present
invention, there is provided an ink ribbon for an impact
dot printer which has a lubricant containing an oil

25 component for permitting a printing wire to be easily
moved. The ink ribbon of the present invention comprises
a ribbon and an ink composition which comprises a dye and
a solvent for the dye and is impregnated into the ribbon,
wherein the solubility of the solvent for the dye in the

30 oil component of the lubricant provided in the pr;nteﬁ

* is not more than 400.g/100 g of oil, preferably not more .
than 200 g/100 g of oil, still preferably not more than °
100 9/100 g-of oil. . ©

According to the third aspect of the 'present -

35 invention, there is provided an impact dot printer having
a grease, as a lubricant for permitting the printing wire
to .be easily moved, comprising an oil component and urea



in the same manner as that of Exanple 1, and found to be about 525 g/100 g
of oil. Printing was conducted by using this

ucv.bb Te—sayEe nanner as
that of Exanple. 1 As a result, mssing 5 NH%“E Vivd in a
proportion of about 50% The inspection f t € |nK rlﬁﬁbn £ its portions

correspondi ng to. portions where m ssing of dotfs q % eveal ed t hat
the oil conmponent of the grease adhered to tihg i nK ribbon a m ssi ng of
t he dye was observed. '

as a thickening agent. When wurea 1is used as the
thickening agent of the grease, the bleeding of the oil
component on the side of the ink ribbon along the
printing wire 7 can be prevented, so that no missing .of
5 dots occurs. The urea as the thickening agent
constitutes a wurea fiber structure in the grease and
holds the oil component within the fiber structure. The
urea forms a fiber scructure having a higher strength
than that formed by the conventional thickening agent of

10 the grease. This prevents the fiber structure being
easily broken by driving of the printing wire 7, which in
turn prevents the fluidization of the grease so that the
0oil component does not ocoze out on the side of the ink
ribbon along the printing wire 7.

15 Since the .strength of the urea fiber is less
susceptible to the change of temperature, the change in
the viscosity with the temperature is small. Thus, the
influence of the grease on the driving of the printing
wire 7 even under a low temperature condition and under a

20 high temperature condition due to heat by means of the
impact dot head 23 itself is constant, which enables a
stable printing gquality to be realized.

The composition of the grease is the same as that of
the conventional grease, except that urea is used as the

25 thickening agent.

According to the fourth aspect of the present
invention, there is provided an impact dot printer having
a black lubricant for permitting the printing wire to be
easily moved. A black lubricant containing a black dye

30 or pigment is preferred. The black lubricant contains,
thus, a black oil component. '_;When the . black oil
component adheteé to an ink ribbon, the black oil’
component will - records dots on the recording medium
through a printing action of the prxnt;ng wire. As the

35 result, thereis no missing of dots even when the oil
component of the .lubricant ocozes out and adheres to the"
ink ribbon.



10 Conparati ve Exanple 3 An inpact dot h
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MENF(SHEEHd in the

sanme manner as that of Exanple 1, except that used as the
sol vent instead of nethyl ol eate. The sol ubil e in the
paraffin oil, 15 which is the oil conpor@gnt o et er m ned,
and found to be about 450 g/ 100 g of oil. Pri efl by using

this device in the sane nmanner as. that of Exa
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As a result, mssing

When a lubricant is not black, it is necessary that
the d}e__‘ be black. It is preferred for the
blackening of the grease to be conducted by adding a black
dye or pigment to the grease. For example, a black
grease may be prepared by a method which comprises mixing
and dissolving a black dye or pigment in an oil component .
to prepare a black o©0il component and then mixing and
dispersing a thickening agent in the black oil component
to.provide a black grease. Alternatively, a black grease
may be prepared by adding a black dye or pigment to the
grease. ' ' ' ~ '

The black dye or pigment is preferably soluble in an
0il component. Particularly preferred examples thereof
include C.I. Solvent Black 7 (Nigrosine Base).

It is also possible to use a lubricant having a low
viscosity as the lubricant so that a given amount of the
black lubricant always oozes out on the surface of the
head guide 10 during printing or standing. This
construction enables the black component to be always fed
to the ink ribbon 20, so that the prolongation of service
life of the ink ribbon can be expected. .

The impact dot printer according to the present
invention can be particularly advantageously used when
the lubricant is susceptible to gravity‘and liable to-
adhere to the ink ribbon. As compared with a device in
which an impact dot head is horizontally mounted (see
Fig. S5 (a)), devices in .which a head is positioneé
downward (see Pig. S (b)) or obliquely (see Fig. 5 (c))
are liable to occurrence of adhesion of the lubricant to. -
the ink ribbon due to the influence of the gravity. Even
in this construction, in the impact dot printer according
to the present invention, no mis§ing of dots occurs even
when the lubricant adheres to-the ink ribbon. Further, .
according to the impact dot printer according to the
third aspect of the present invention, since no lubricant
cozes out and adheres to the ink ribbon, no missing of
dots advantageously occurs. '



of dots was observed in a proportion of about 10 % The 20 inspection of
the ink ribbon at its portions correspondi ] re m ssing

G, o TS
of dots occurred has revealed that the oil conp %A@MFM S} e adhered
to the ink ribbon and m ssing of the dyelglas obgetved. 25 30 33
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It will be apparent that the present invention is
applicable also to other impact dot head than the above
direction attraction type impact dot head, for example, a
spring charger impact dot head and an impact dot head

5 wherein use is made of a piezoelectric element.

The present invention will now be described in more
detail with reference to the following Examples, though
the present inventicn is not limited to these Examples
only. .

10 Examglé 1
in an impact dot head shown in Fig. 1, a grease
comprising a paraffinic oil (a paraffin oil) as a base
oil was introduced through a lubricat injection port 5
provided on the head guide 10.
The ink ribbon used was one impregnated -with a
solution of a dye C.I. Solvent Black 22 dissolved in
‘methyl oleate.
The solubility of methyl cleate in the paraffin oil,
which is the oil component of the grease, was determined
20 by adding methyl oleate to the paraffin oil until two-
phase separation was attained, and found to be about 350
g/100 g of oil. '

When printing was conducted by using the impact dot

head shown in Pig. 1, missing of dots was not observed at
25 a1l. '

Example 2

An impact dot head was constructed in the same
manner as that of Example 1, except that a grease’
comprising a paraffinic oil (a paraffin oil) as a base

30 o0il was used as the lubricant- and ethyl oleate was used
as the solvent instead of methyl oleate. :

The solubxlity of ethyl oleate -in the paraffxn oix ',
which is the oil component of the grease, was determined
in the same manner as that of Example 1, and found to be

35 about 400 g/100 g of oil.

15



13 CLAIMS 1. An inpact dot printer for recordingdats an a_recording
medi um conprising: a printing wire having a pri CEWﬂﬂWP EHE menber
for supporting the printing wire, the gui de menblerRexvtrg—a—eh1 dant
containing an oil conponent for
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Printing was conducted by using this device in the
same manner as that of Example 1. 'As a result, missing
of dots was not observed at all.

Example 3 '

5 " An impact dot head was constructed in the same
_manner ae that of Example 1, except that a silicone
grease comprising a fluorosilicone o0il as a base o0il was
used as the lubricant and ethyl oleate was used as the
solvent.

10 The solubility of ethyl oleate in the fluorosilicone
oil, which is the oil component of the grease, was
determined 1n the same manner as that of Example 1, and
found to be about 70 g/100 g of oil. _

Printing was conducted by using this device .in the

15 same manner as that of Example 1. As a result, missing
‘of dots was not observed at all.

Comparative Example 1 _

'An impact dot head was constructed in the same
manner as that of Example 1, except that hexyl oleate was

20 ysed as the solvent instead of methyl oleate.

The solubility of hexyl oleate in the paraffin oil,
which is the oil component of the grease, and determined
in the same manne: as that of Example 1, and found to be
about 570 g/100 g of oil.

25 Printing was conducted by using .this device in the
same manner as that of Examble l. As a result, missing
of dots was observed in a proportion of about 100 3. The
inspection of the ink ribbon at its portions
corresponding to portions where missing of dots occurred - .

30 has revealed that the oil component of the grease adhered
to the ink ribbon and missxng of the dye was observed. '

C_Om_tﬂe_.smﬂl.e_l :

An impact dot head was constructed in. the same

" manner as that of Example 1, except that butyl oleate was

35 used as the solverit instead of methyl oleate. '

The solubility of butyl oleate in the paraffln oil,
which is the oil component of the grease, was determined



permtting the printing wire to be easily noved; an ink ribbon positioned

between the printing end of the printing wire and the recordi ng nmedi um
i nk ribbon containing an ink conposition conprising a dye dissolved or
and a drive nmeans for driving the printing wire in
so that thé2printing end of the wire inpacts

di spersed in a solvent;
response to a printing signal

the ink ribbon to the recordi ng nedi umthereby recording a dot on the

medi um
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in the same manner as that of Example 1, and found to be
about 525 g/100 g of oil.

Printing was conducted by using this device in the
same manner as that of Example. 1 As a result, missing
of dots was observed in a proportion of about 50%. The
inspection of the ink ribbon of its portions
corresponding to portions where missing of dots occurred
has revealed that the o0il ccmpcnent of the grease adheasred
to the ink ribbon and missing of the dye was observed.

Comparative Example 3

An impact dot head was constructed in the same

manner as that of Example 1, except that propyl oleate

was used as the solvent instead of methyl oleate.'

The solubility of propyl oleate in the paraffin oil,
which is the oil component of the grease, was determined,
and found to be about 450 g/100 g of oil.

Printing .was conducted by using this device in the
same manner as that of Example 1. As a result, missing
of dots was observed in a proportion of about 10 %. The
inspection of the ink =tibbon at its portions
corresponding to portions where missing of dots occurred
has revealed that the oil component of the grease adhered
to the ink ribbon and missing of the dye was observed.
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.wher'ein the solubility of the solvent for the dye in the oil conponent of

the lubricant is not nore than 400 g/ 100 g of TOoit—2: Am—tnpact- dot
printer according to claiml, wherein the |ubri ' conpri si ng
a paraffinic oil as a base oil, and the,sol vent iﬂl}"lﬂmgﬂgmgiﬂel ected
fromthe onsi sting of nethyl oleate and s 3y - An i npact

dot pri nt%ﬁiﬁggrdi ng to claiml, wherein the solubility of the dye in the
i nk conpodli.t i oAn ringacti dotoppintet @brt recourdingamtotiss ot anveeotdng 1
9/ 100 g ofpeilum, comprising:

a printing wire having a printing end;

a guide member for supporting the printing wire, the guide
member having a lubricant containing an oil component for
permitting the printing wire to be easily moved;

an ink ribbon positioned between the printing end of the
printing wire and the recording medium, the ink ribbon containing
an ink composition comprising a dye dissolved or dispersed in a
solvent; and _

a drive means for driving the printing wire in response to
a printing signal so that the printing end of the wire impacts
the ink ribbon to the recording medium thereby recording a dot
on the medium,

wherein the solubility of the solvent for the dye in the oil
component of the lubricant is not more than 400 g/100 g of oil.
2. An impact dot printer according to claim 1, wherein the
lubricant is a grease comprising a paraffinic oil as a base oil,
and the solvent for the dye is selected from the group consisting
of methyl oleate and ethyl oleate.

3. An impact dot printer according to claim 1, wherein the
solubility of the dye in the ink composition in the oil componeﬁt
of the lubricant is not more than 1 g/100 g of oil.

4. An impact dot printer. according to claim 1, wherein the
lubricant is a member selected from the group consisting of a
silicone grease and a flurorogrease.

5. Use of an ink ribbon in an impact dot printer'which has a
lubricant containing an oil oomponent for permitting a printing

" wire to be easily moved, said ink ribbon comprising: '

a ribbon; and ' . }

an ink composition comprising a dye dissolved or dispersed B}
in a solvent, the ink composition being impregnated into the -
ribbon, : : S :

wherein the solubility of the solvent for the dye in the oil
component of the lubricant is not more than 400 g/loo g of oil.

REPLACEMENT SHEET]
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4. An inpact dot printer, according to claim1, wherein the |ubricant
menber selected fromthe group consisting of a s

fl urorogrease. 5. Use of an ink ribbon in an |Ir”lmm‘munmmi ﬂ'ldWhI ch has

a lubricant containing an oil

be easily
conposi ti

S

conponent jfor pernittifg & p#lrﬂl ng wireto

o PR A PSR e ST s Foof TA1m Ko PBAFSLE pEben

conposi ti olumwﬁ r&@régsagaaelmmpnia;.ng a paraffinic cu.l as a base oil,

and the solvent for the dye is selected from the group consisting
of methyl oleate and ethyl oleate.

7. Use of an ink ribbon according to claim 5, wherein the
solubility of the dye in the ink composition in the oil component
of the lubricant is not more than 1 g/100 g of oil.

8. Use of an ink ribbon according to claim S, wherein the
lubricant is selected from the group consisting of a silicone
grease and a fluorogrese.

9. An impact dot prlnter for recording dots on a recording
medium, comprising: .

a printing wire having a printing end;

a guide member for suporting the printing wire, said guide
member having a lubricant for permitting the printing wire to be
easily moved, the lubricant comprising a grease comprising an oil
component and urea as a.thickening agent;

an ink ribbon positioned between the printing end and the
recording medium; and . _

a drive means for driving the printing wire in response to
a printing signal so that the printing end of the wire impacts
the ink ribbon to the recordlng medium, thereby recording a dot
on the medium.

10. An impact dot printer for recording dots on a recording
medium, comprising: '

a printing wire having a printing end;

a guide member for supporting the printing wire having a
black lubricant for permitting the printing wire to be easily
moved;

an ink ribbon positioned between the printing end of the
printing wire and the recording medium; and

a drive means for driving the printing wire in response to

a printing signal so that the prznting end of the wire impacts ;

the ink ribbon to the recording medium, .hereby recordlng a dot
on the medium. .

11. ‘An impact dot printer according to claim 10, wherein the
black lub:icant -contains a black dye.

a
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r'i bbon, wherein the solubility of the solvent for the dye in the oil
conponent of the lubricant is not nore than 40.0 g/100 g of oil. 14 6.
Use of an ink ribbon according to claim5, wherein the lubricant is a
grease conprising a paraffinic oil as.a base oil,
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and the solvent for the dye is selected fromthe group consisting of nethyl
ol eate and ethyl oleate. 7.- Use of an ink ribbon according to claimb5,
wherein the solubility of the dye in the ink conposition in the oi
conmponent of the lubricant is not nore than 1 g/100 g of oil. 8. Use of
an ink ribbon according to claim5, wherein the lubricant is selected from
t he group consisting of a silicone greaBe and g fluorogrese. 9. An i npact
dot printer for recording dots on a recording™”

FIG.2
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ﬂedihnl conprising: a prihting wire having a printing end; a guide nenber
for suporting the printing wire,

sai d gui de nenber having a |lubricant for
permtting the printing wire to be easily noved, the |lubricant conprising a
grease conprising an oil conponent and urea as a thickening agent; an ink
ri bbon positioned betyeen the printing end and the r

ording nedium ~and a
drive neans for dri VHREPEA@EMENWSWEYV rein respons{ﬁﬁi e
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a printing signal so that the printing end of the wire inpacts the ink

ri bbon to the recordi ng nedium thereby recording a dot on the nmedium 10.
An inpact dot printer for recording dots on a recording nmedium conprising:
a printing wwre having a printing end; a guide nenber for supporting the
printing wire having a bl ack Iubrlcant for permtting the printing wire to
be eaS|Iy moved, ) 4
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an ink ribbon positioned between the printing end of the printing wre and
the recording nedium and a drive neans for driving the printing wire in
response to a printing signal so that the printing end of the wire inpacts
the ink ribbon to the recording nmedium thereby recording a dot on the

medi um 11. An inpact. dot printer according to claim210, wherein the black
| ubricant contains a black dye.

5

REPLACEMENT SHEET

09 DEC 1997

FIG.7




Hoca0-0

15

_ | REPLACEMENT SHEET
'IMPACT DOT PRINTER

ABSTRACT

The present invention provides an impact dot printer
free from the missing of dots. .

An impact dot printer for recording dots on a
recording medium comprises a printer wire having a
printer end, a guide member for supporting the printing
wire, - an ink ribbon which contains an ink composition
comprising a dye and a solvent and is positioned between
the printing end of the printing wire and the recording
medium. The printer also has a lubricant containg an oil
component in the guide member for permitting the printing
wire to be easily moved. The solubility of the solvent
for the dye in the o0il component of the lubricant is more
than 400 g/100 g of oil.

FIGURE 1.
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