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5 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

10 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. 6. When recording is conducted by means

. of an impact dot printer having such a head, there occurs

15 such an unfavorable phenomenon that dots are missed as

shown in PFig. 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

20 104 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 104a. An ink is

missing from the adhered portion 104a. Even when. a

~ printing wire 103 conducts a printing action, the ink

25 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
30 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. _
35 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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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 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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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 impacté the ink ribbon to the recording medium,
thereby recording a dot on the medium.

Accordlng to the fourth aspect of the present
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
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
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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Fig. 7 is a cross-sectional view of a head portion
of the 1mpact 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 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
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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 bortion 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 lubricant 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¢g/100 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
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 1lithium salt of a fatty acid).
When 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.

Further, a silicone grease or fluorogrease is
preferred. A grease comprising y—-fluoropropylmethyl
polysiloxane (fluorosilicone) as the oil component is
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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 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
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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
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
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.

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 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
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 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
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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When a lubricant is not black, it is necessary that
the lubrlcant be black. - It is preferred fdr the
blackenlng the grease to be conducted by adding a black
dye or plgment 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 in the black oil component
to prbvide 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
o0il 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. 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 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
cozes out and adheres to the ink ribbon, no missing of

dots advantageously occurs.
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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
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 oil'(a paraffin o0il) 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-
phaée 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
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
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 o0il was
used as the lubricant and ethjl oleate was used as the
solvent. -

The SOlublllty of ethyl oleate in the fluor05111cone
oil, which 1is the o0il component of the grease, was
determined in the same manner as that of Example 1, and
found to be about 70 g/lOO 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 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.

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
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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
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.

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,
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
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.
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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 fluﬁrogreaSe.

5. 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
This Sheet Has Been Reilaced
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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;
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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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