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Serial impact printer.

@ A serial impact printer (1) having a movable
print head (2) with a plurality of print wires
(25a,25b,25c) and a platen (6) arranged oppo-
sitely to the print head (2), the platen (6) sup-
porting a print medium (P) thereon and moving
synchronously with the print head (2), the serial
impact printer comprising : a plurality of projec-
tions (21a,21b,21c) formed on a projecting
member (21) which is mounted on the platen
(6), each of the projections having a top surface
and being opposed to each of the print wires
(25a,25b,25c¢), and a spacer (23) with an upper
surface arranged near the projections, the
spacer (23) being more deformable than the
projections against impact power yielded by the
print wires, and wherein printing is conducted
on the print medium (P) while the print medium
(P) is retained between the projection (21b) and
the print wire (25b) impacted toward the projec-
tion (21b).

FIG. 5

25b 25¢

25a
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The present invention relates to a serial impact
printer which conducts printing of characters and the
like on a print medium by impacting thereon through
print wires and more particularly to a serial impact
printer having projections on a platen, each of the pro-
jections being opposed to each of print wires, so that
the characters and the like can be clearly printed on
print medium in which plural copyable sheets such as
carbon copy papers are bound into one form.

Impact printers are utilized in simultaneous print-
ing of characters and the like on copyable print sheets
in which pressure sensitive sheets such as carbon
copy papers are bound into one form. Thus, in such
the impact printers, it is demanded that the charac-
ters and the like can be clearly printed on all of the
copyable print sheets in case that print form in which
plural copyable print sheets ( for example, 10 sheets )
are bound into one form is utilized.

However, in order to clearly print the characters
and the like on all of the plural copyable print sheets,
there are two problems as follows. That is to say, it is
the first problem that, though it is more favorable to
strongly drive the print wires to print the characters
and the like with enough concentration onto the low-
ermost print sheet as same as the uppermost print
sheet, open holes are formed on the uppermost print
sheet by the print wires in case that impacting power
of the print wires are unnecessarily strong. And it is
the second problem that the characters and the like
printed on the lowermost sheet are apt to fade be-
cause the impacting power transmitted to the print
form is gradually dispersed according to that position
of the print sheet becomes lower and lower.

Therefore, to dissolve the above problems, the
inventors of the present invention proposed in United
States Patent Application serial No. 07/997,077 a ser-
ial impact printer in which a platen is installed, the
platen being arranged oppositely to a print head hav-
ing print wires in a state that print sheets are inserted
therebetween and the platen being movable parallel
to the print head in synchronism with movement of
the print head, and further projections are formed on
the platen, each of the projections being opposed to
each of the print wires.

And in such serial impact printer, when the print
wires are driven to impact the print sheets, the print
sheets are pressed between the print wires and the
projections and thus the impact power of the print
wires is concentrated within a small area without be-
ing dispersed. As aresult, by utilizing the above serial
impact printer, the characters and the like can be
clearly printed on all of the print sheets if the print
sheets, in which plural copyable print sheets are
bound into one form, are used.

Next, the printing manner of the above serial im-
pact printer will be described hereinafter referring to
Fig. 25 of the accompanying drawings. In the serial
impact printer, as shown in Fig.25, when a print wire
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90b impacts a copyable print medium P, in which plu-
ral copyable sheets are bound into one form, pressure
P1 is added to the print medium P and thus the print
medium P is strongly moved to a direction indicated
by an arrow A. Therefore, due to the pressure P1,
pressure P2 is exerted to the print medium P from the
opposite side by a projection 94b.

However, projections 94a, 94c¢, each having the
same height as the projection 94b, are formed near
both sides of the projection 94b and the projections
94a, 94¢ are contacted with the print medium P same
as the projection 94b. Thus, when the print medium
P is moved toward the direction indicated by the ar-
row A, pressures P3, P4 yielded by the projections
94a, 94c¢ are exerted to the print medium P. As a re-
sult, there is a problem that unnecessary shades oc-
cur on the lower sheet in the print medium P which is
made pressure sensitive because the print medium P
is comprised copyable sheets such as carbon copy
papers. In particular, in an impact printer having a
construction that the platen is vibrated by piezoelec-
tric member in order to increase print concentration,
pressure is positively exerted to the print medium P
from the side of the projections 94b, 94a, 94¢. There-
fore, there is tendency that unnecessary shades are
formed on the lower sheet (especially on the lower-
most sheet) in the print medium P.

According to one aspect of the present invention
there may be provided a serial impact printer having
a movable print head with a plurality of print wires and
a platen arranged oppositely to the print head, the
platen supporting a print medium thereon and moving
synchronously with the print head, the serial impact
printer comprising:

a plurality of projections formed on a projecting
member which is mounted on the platen, each of the
projections having a top surface and being opposed
to each of the print wires,

a spacer with an upper surface arranged near
the projections, the spacer being more deformable
than the projections against impact power yielded by
the print wires, and

wherein printing is conducted on the print me-
dium while the print medium is retained between the
projection and the print wire impacted toward the pro-
jection.

In the thus constructed printer, when printing of
characters and the like is conducted on the print me-
dium, the print wires in the print head are impacted to
the print medium. And such printing is done while the
print medium is retained between the projection and
the print wire.

At that time, impact power yielded by the print
wire is concentrated in a small area, where the print
wire and the projection are opposed with each other,
without being dispersed and thereby the characters
and the like can be clearly printed on the area impact-
ed by the print wire.
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And the spacer arranged near the projections
supports the print medium when impacted by the print
wire and thus the spacer prevents another projec-
tions from exerting strong pressure to the print me-
dium. Here, since the spacer is more deformable than
the projections and supports the print medium on a
wider area than the projections, the spacer exerts
only a very weak Pressure to the print medium.

As a result, when the impact power of the print
wires are exerted to the print medium the pressure re-
acted to the impact power is oppositely exerted to the
print medium by the projections and thereby the char-
acters and the like can be clearly printed on all of the
copyable sheets even if the print medium in which a
plurality of copyable sheets are bound into one form
is utilized.

And the spacer disperses the impact power from
the print wires and the pressure yielded from the pro-
jection opposed to the print wires which are not im-
pacted is very weak. Therefore, it can hinder unnec-
essary shades from being formed on the copyable
sheets existing lower position in the print medium. As
a result, in particular, the characters and the like can
be clearly printed with high printing quality on the
print medium in which a plurality of copyable sheets
are bound into one form.

The above and further objects and novel features
of the invention will more fully appear from the follow-
ing detailed description when the same is read in con-
nection with the accompanying drawings. It is to be
expressly understood, however, that the drawings are
for purpose of illustration only and not intended as a
definition of the limits of the invention.

The invention will be more clearly understood
from the following description, given by way of exam-
ple only, with reference to the accompanying draw-
ings in which:

Fig. 1 is a perspective view of main part in a serial

impact printer according to the first embodiment,

Fig. 2 is a sectional view of main partin the serial

impact printer according to the first embodiment,

Fig. 3 is a plan view of a platen installed in the ser-

ial impact printer according to the first embodi-

ment,

Fig. 4 is a sectional view of main part in the platen

installed in the serial impact printer according to

the first embodiment,

Fig. 5 is a schematic view to explain printing man-

ner by the serial impact printer according to the

first embodiment,

Fig. 6 is a sectional view of main part in the platen

according to the second embodiment,

Fig. 7 is a schematic view to explain printing man-

ner by the serial impact printer according to the

second embodiment,

Fig. 8 is a sectional view of main part in the platen

according to the third embodiment,

Fig. 9 is a schematic view to explain printing man-
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ner by the serial impact printer according to the

third embodiment,

Fig. 10 is a sectional view of main partin the plat-

en according to the fourth embodiment,

Fig. 11 is a schematic view to explain printing

manner by the serial impact printer according to

the fourth embodiment,

Fig. 12 is a sectional view of main partin the plat-

en according to the fifth embodiment,

Fig. 13 is a schematic view to explain printing

manner by the serial impact printer according to

the fifth embodiment,

Fig. 14 is a schematic view to show the first mod-

ification of a spacer,

Fig. 15 is a schematic view to show the second

maodification of the spacer,

Fig. 16 is a schematic view to show the third mod-

ification of the spacer,

Fig. 17 is a schematic view to show the fourth

maodification of the spacer,

Fig. 18 is a schematic view to show the fifth mod-

ification of the spacer,

Fig. 19 is a schematic view to show the sixth mod-

ification of the spacer,

Fig. 20 is a schematic view to show the seventh

maodification of the spacer,

Fig. 21 is a schematic view to show the eighth

maodification of the spacer,

Fig. 22 is a schematic view to show the ninth

maodification of the spacer,

Fig. 23 is a schematic view to show the tenth

maodification of the spacer,

Fig. 24 is a schematic view to show the eleventh

maodification of the spacer, and

Fig. 25 is a schematic view to explain printing

manner by a previous impact printer.

A detailed description of the first embodiment
embodying the present invention will be given refer-
ring to the accompanying drawings. As shown in Fig.
1,in a serial impactprinter 1, a print head 2 is mounted
on a head carriage 5 movably supported through
both a main guide bar 3 and a sub guide bar 4, the
guide bars 3, 4 being fixed to side frames ( not
shown ) of the printer 1. Thus, the print head 2 can be
reciprocally moved along axial directions of the guide
bars 3, 4 while being retained at a position opposing
a print position on a print medium P inserted between
the print head 2 and a platen 6. Here, in the print me-
dium P, a plurality of copyable sheets are bound into
one form. On the other hand, the platen 6 is support-
ed to a plate spring 7 which is mounted in a frame 8
and the frame 8 is mounted on a platen carriage 11
which is movably supported through both a main
guide bar 9 and a sub guide bar 10. Thereby, the plat-
en 6 can be reciprocally moved along axial directions
of the guide bars 9, 10 while being opposed to the
print medium P existing between the platen 6 and the
print head 2. Here, the guide bars 3, 4 and the guide
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bars 9, 10 are arranged so that each of the guide bars
3, 4, 9 and 10 is made parallel with each other.

The head carriage 5 mounting the print head 2
thereon and the platen carriage 11 mounting the plat-
en 6 thereon are fixed to a timing belt 12, 13 respec-
tively so that both the head carriage 5 and the platen
carriage 11 are moved synchronously with each
other. The timing belt 12 is equipped between a pair
of rollers 15 ( one of the rollers 15 is shown in Fig. 1)
which are fixed to driving shafts 14 ( one of the shafts
14 is shown in Fig. 1 ) extended to a direction normal
to the axial direction of the guide bar 3. And similarly,
the timing belt 13 is equipped between a pair of rollers
16 ( one of the rollers 16 is shown in Fig. 1 and the
roller 16 has the same diameter of the roller 15 )
which are fixed to the driving shaft 14 extended to a
direction normal to the axial direction of the guide bar
9. Based on the above construction, the print head 2
and the platen 6 are made movable to the same di-
rection while being retained in a state that the print
head 2 and the platen 6 are constantly opposed with
each other. Here, the driving shaft 14 is connected to
a wellknown driving mechanism driven by a driving
motor ( not shown ) so that the head carriage 5 and
the platen carriage 11 are synchronously moved
through the rollers 15, 16 and the timing belts 12, 13.
And a pair of sheet feed rollers 17a, 17b are posi-
tioned at an upstream position of sheet feed direction
and a pair of sheet feed rollers 18a, 18b are positioned
at a downstream position of the sheet feed direction
so that the print medium P is fed from lower position
to upper position in Fig. 2.

To the print head 2, a flexible printed circuit film
19 is connected and thereby print data is transmitted
to the print head 2 from a control device ( not shown )
so that the print head 2 prints the characters and the
like onto the print medium P according to the print
data transmitted from the control device.

Here, in the print head 2, a plurality of print units
are radially arranged and each of the print units has
a print wire to impact the print medium P, a piezoelec-
tric member to drive the print wire and a force trans-
mitting mechanism to transmit displacement of the
piezoelectric member to the print wire after enlarging
the displacement. Since such construction of the print
unit is wellknown, explanation thereof is omitted.

In Fig. 3, a piezoelectric member 20 is arranged
on the lower surface of the plate spring 7 ( the lower
surface is opposite side of the upper surface on which
the platen 6 is mounted ). The thus piezoelectric
member 20 is constructed to conduct vibrating motion
toward the platen 6 in response to alternating current
in a frequency range of several kHz - ultrasonic.

Further, in the printer 1, a wellknown control cir-
cuitin which thickness and quality of the print medium
P is detected by a sensor and it is judged based on
signal from the sensor whether vibration is to be given
to the platen 6 through the piezoelectric member 20,
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is arranged. Here, for instance, the control circuit
judges that the vibration is to be given to the platen
6 if a print format in which a plurality of copyable
sheets such as the carbon copy papers are bound
into one form is used as the print medium P, and the
alternating current is input to the piezoelectric mem-
ber 20.

Next, a detailed description of the platen 6 will be
given referring to Fig. 4. As shown in Fig. 4, on a sur-
face of the platen 6 opposite to the print head 2, a pro-
jecting member 21 is embedded. The projecting mem-
ber 21 has a plurality of projections 21a, 21b, 21c,
each of which has the same diameter as that of top
portion of the print wire. Here, three projections 21a,
21b and 21c¢ are shown in Fig.4 to easily understand.
And each of the projections 21a, 21b and 21c¢ is op-
posed to each of the print wires in the print head 2
with a relation of 1:1.

As materials forming the projecting member 21,
it is desirable the materials having enough hardness
and durability such as sintered hard alloy, tungsten,
ceramic zirconia and the projecting member 21 is
made of the above material separately from the plat-
en 6. And the projecting member 21 is fixed onto the
surface of the platen 6 made of stainless steel to em-
bed in a recess formed on the surface of the platen
6 and to adhere therein.

And as shown in Fig. 4, a spacer 23 is fixed onto
the surface of the platen 6 so that the spacer 23 sur-
rounds each of the projections 21a, 21b and 21c and
the upper surface of the spacer 23 has a height sub-
stantially same as the height of the projections 21a,
21b and 21c¢. As materials forming the spacer 23, it is
desirable the materials, which act as cushion, made
of synthesized polymer having softness and deform-
ability. For instance, it is desirable urethane, silicon
rubber, foamed rubber, as the spacer 23. The thus
spacer 23 is adhered onto the surface of the platen
6 through adhesive.

Next, operation of the printer 1 constructed ac-
cording to the above will be described hereinafter. As
explained in Fig. 2, the print medium P is fed to a pre-
determined print position through the sheet feed roll-
ers 17a, 17b and the sheet feed rollers 18a, 18b from
the lower position to the upper position along the
sheet feed direction. And the print wires in the print
head 2 controlled based on the print data transmitted
from the control device impact the print medium P fed
to the print position through a ink ribbon IR. Thereby,
the characters and the like are printed on the print
medium P.

Here, in case that the print medium P is the print
form in which the plural carbon copy papers are
bound into one form, the uppermost sheet ( the first
sheet ) is printed through the ink ribbon IR and on the
other hand, the second sheet and the other sheets
under the second sheet are copied by impact power
of the print wires.
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Further, if it is judged by the control circuit that
the vibration is necessary to be given to the platen 6
when printing is conducted, alternating current is in-
put to the piezoelectric member 20. Thereby, the pie-
zoelectric member 20 is vibrated toward the platen 6
and the platen 6 is vibrated through the plate spring
7. At that time, the frequency of the vibration is suit-
ably set so that the vibration of one time to several
times is given to the platen 6 while the print wires are
contacted to the print medium P.

And the drive shaft 14 is rotated by the drive mo-
tor ( not shown ) in synchronism with signal transmis-
sion of the print data from a host computer ( not
shown ) and thus the rollers 15, 16 are rotated ac-
cording to the rotation of the drive shaft 14. As a re-
sult, the head carriage 5 mounting the print head 2
thereon is moved along the print surface of the print
medium P by the timing belt 12 and at the same time,
following to movement of the head carriage 5, the
platen carriage 11 mounting the platen 6 thereon is
moved along the hinder surface of the print medium
P by the timing belt 13. Here, moving speed of both
the head carriage 5 and the platen carriage 11 is ex-
actly same because the roller 15 has the same diam-
eter as that of the roller 16.

Therefore, the platen 6 is moved along the hinder
surface of the print medium P while the vibration is
given thereto by the piezoelectric member 20, in syn-
chronism with that the print head 2 is moved along
the print surface of the print medium P. And after one
line printing is conducted, the print medium P is fed
toward upper direction by a predetermined amount
through the sheet feed rollers 17a, 17b, 18a and 18b.

Next, interactive action of the projections 21a,
21b, 21¢ and the spacer 23 will be described herein-
after. As shown in Fig. 5, in case that the print wire
25b impacts the print medium P ( in which the plural
carbon copy papers are bound into one form ),the
pressure P1 is added to the print medium P and there-
by the print medium P is strongly moved to a direction
Aso that the print wire 25b becomes a pressing point.

At that time, the spacer 23 is deformed as shown
in Fig. 5 and is recessed around the projection 21b op-
posed to the print wire 25b. On the other hand, since
the projection 21b is not easily deformed, the pres-
sure P2 is exerted to the print medium P from the pro-
jection 21b. Therefore, pressure for printing is con-
centrated on a small area between the print wire 25b
and the projection 21b and thus the characters and
the like are clearly printed on the print medium P. Fur-
ther, since pressure occurring in printing is dispersed
and absorbed based on that the spacer 23 is softly
deformed, the characters and the like are not printed
on the second sheet and the other sheets under the
uppermost sheet in the print medium P due to the
pressure from the spacer 23. And though the projec-
tions 21a, 21¢, having the same height as that of the
projection 21b, are positioned near both sides of the
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projection 21b, these projections 21a, 21¢ are sur-
rounded by the spacer 23. Therefore, the projections
21a, 21c¢ does not so strongly press the print medium
P. As aresult, unnecessary shades are not formed on
the second sheet and the other sheets under the up-
permost sheet in the print medium P.

As detailedly mentioned above, in the serial im-
pact printer 1 according to the first embodiment, the
impact power by the print wires is exerted to the print
surface of the print medium P when printing is con-
ducted and the pressure opposing to the impact pres-
sure from the print wires is exerted to the hinder sur-
face of the print medium P from the platen 6 by the
projections. And further, the vibrating power of the
platen 6 may be exerted to the hinder surface of the
print medium P if necessary. Therefore, the charac-
ters and the like can be clearly printed onto all of the
copyable sheets in the print medium P in case that
the print form in which a plurality of copyable sheets
are bound into one form is used.

In addition to the above, the spacer 23 acts as the
cushion which softly disperses the impact power of
the print wires and thus the pressure yielded by the
projections opposed to the print wires not used for
printing is not so strong. Therefore, it can prevent un-
necessary shades from being formed on the second
copyable sheet and the other copyable sheets under
the uppermost sheet.

As mentioned above, in the serial impact printer
1, though it can prevent unnecessary shades from
being formed by the projections positioned near the
projection to which the impact power is exerted by the
print wire, there is possibility that concentration of the
impact power exerted from the print wires is mitigated
by the spacer 23 and thus print clearness is inferior
in comparison with a case that printing is conducted
without the spacer 23. Therefore, in order to improve
this point, the second through the fifth embodiments
will be described hereinafter.

At first, the second embodiment will be descri-
bed. Here, the serial impact printer according to the
second embodiment essentially has the same con-
struction as the serial impact printer 1 of the first em-
bodiment except for construction of the platen 6.
Therefore, only the construction of the platen 6 differ-
entfrom that of the first embodiment will be described
in the following.

In the serial impact printer of the second embodi-
ment, as shown in Fig. 6, a soft spacer 31 made of the
synthesized polymer is arranged on the surface of
the platen 6 so that the spacer 31 surrounds each of
the projections 21a, 21b and 21¢. And top portion in
each of the projections 21a, 21b and 21c¢ is slightly
projected from the surface of the spacer 31. Here,
projecting length of each top portion is set about 0.3
mm.

The above constructed platen 6 acts as follows.
As shown in Fig. 7, in case that the print wire 25b im-
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pacts the print medium P (in which the plural carbon
copy papers are bound into one form ), the pressure
P1 is exerted to the print medium P and thereby the
print medium P is strongly moved to a direction A so
that the print wire 25b becomes a pressing point.

Here, in the second embodiment, the top portion
of the print wire 21b is slightly projected from the sur-
face of the spacer 31. Therefore, at the time that im-
pact printing is conducted, the impact power exerted
from the print wire 25b is not absorbed by the spacer
31 and thus the projection 21b is sunk into the print
medium P in comparison with the first embodiment
( see Fig. 5). As a result, the characters and the like
can be more clearly printed on the print medium than
the first embodiment.

Further, the print medium P is contacted with the
surface of the spacer 31 around the projection 21b
and movement of the print medium P toward the di-
rection A is mitigated. Therefore, the print medium P
is not impacted to the other projections 21a and 21c.
As a result, it can prevent unnecessary shades from
being printed on the second copyable sheet and the
other copyable sheets under the uppermost sheet in
the print medium P by the projections 21a and 21c.
And since the spacer 31 is softly deformed to dis-
perse the pressure yielded by the print wire 25b and
the projection 21b, the copyable sheets are not col-
ored by the pressure from the spacer 31.

Here, the length of the top portion in each of the
projections 21a, 21b and 21¢ is desirably set in a
range of 0.1 mm - 0.3 mm because the spacer 31 can-
not satisfactorily act as the cushion if the length of the
top portion is unnecessarily long. And such length is
suitably selected in taking the impact power of the
print wires and the distance between the projections
into consideration.

According to the above constructed serial impact
printer of the second embodiment, it can prevent un-
necessary shades from being formed on the second
copyable sheet and the other copyable sheets under
the uppermost sheet. Additionally, at the time that the
print medium P is impacted by the print wires, the print
medium P does not contact to the surface of the
spacer 31 and thus the impact power is not mitigated
at that time. Therefore, the characters and the like
can be more clearly printed on all of the copyable
sheets in the print medium P than the first embodi-
ment.

Next, the third embodiment will be described
hereinafter. In the third embodiment, as shown in Fig.
8, a soft spacer 33 made of the synthesized polymer
is arranged on the surface of the platen 6 so that the
spacer 33 surrounds each of the projections 21a, 21b
and 21c. And similar to the second embodiment, top
portion in each of the projections 21a, 21b and 21¢ is
slightly projected from the surface of the spacer 33.
Here, projecting length of each top portion is set
about 0.3 mm. Further, on the surface of the spacer
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33, a plurality of projected portions 35a, 35b, 35¢c and
35d are formed into one body. Each of the projected
portions 35a, 35b, 35¢ and 35d is positioned between
the projections 21a, 21b and 21c.

The above constructed platen 6 acts as follows.
As shown in Fig. 9, in case that the print wire 25b im-
pacts the print medium P ( in which the plural carbon
copy papers are bound into one form ), the pressure
P1 is exerted to the print medium P and thereby the
print medium P is strongly moved to a direction A so
that the print wire 25b becomes a pressing point. And
also in the third embodiment, since the top portion in
each of the projections 21a, 21b and 21c¢ is slightly
projected from the surface of the spacer 33, the char-
acters and the like can be clearly printed on all of the
copyable sheets in the print medium P as in the sec-
ond embodiment.

And the print medium P is supported by the pro-
jected portions 35b and 35¢ formed on the spacer 33
at areas separated from the projection 21b and thus
the movement of the print medium P toward the direc-
tion A is mitigated. As a result, it can prevent unnec-
essary shades from being formed on the second
copyable sheet and the other copyable sheets under
the uppermost sheet in the print medium P. Here,
since the spacer 33 is softly deformed to disperse the
pressure yielded by the print wire 25b and the projec-
tion 21b, the copyable sheets are not colored by the
pressure from the projected portions 35a and 35¢ of
the spacer 31.

Next, the fourth embodiment will be described
hereinafter. In the fourth embodiment, as shown in
Fig. 10, a soft spacer 37 made of the synthesized
polymer is arranged on the surface of the platen 6 so
that the spacer 37 surrounds each of the projections
21a, 21b and 21¢. And similar to the first embodiment,
the surface of the spacer 37 is substantially coincided
with the top surfaces of the projections 21a, 21b and
21c. Further, in the spacer 37, taper portions 39 are
formed near the projections 21a, 21b and 21c.

The above constructed platen 6 acts as follows.
As shown in Fig. 11, in case that the print wire 25b im-
pacts the print medium P ( in which the plural carbon
copy papers are bound into one form ), the pressure
P1 is exerted to the print medium P and thereby the
print medium P is strongly moved to a direction A so
that the print wire 25b becomes a pressing point. And
also in the fourth embodiment, since the taper por-
tions are formed near the projection 21b, at the time
that impact printing is conducted, the impact power
exerted from the print wire 25b is not absorbed by the
spacer 37 and thus the projection 21b is sunk into the
print medium P in comparison with the first embodi-
ment ( see Fig. 5). As aresult, the characters and the
like can be more clearly printed on the print medium
P than the first embodiment.

And the print medium P is supported by the
spacer 37 at an area separated from the projection
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21b and thus the movement of the print medium P to-
ward the direction A is mitigated. As a result, it can
prevent unnecessary shades from being formed on
the second copyable sheet and the other copyable
sheets under the uppermost sheet in the print me-
dium P. Here, since the spacer 37 is softly deformed
to disperse the pressure yielded by the print wire 25b
and the projection 21b, the copyable sheets are not
colored by the pressure from the spacer 37.

Next, the fifth embodiment will be described
hereinafter. As mentioned above, in the first through
the fourth embodiments, the projections 21a, 21b
and 21c of the projecting member 21 are arranged on
the platen 6 with the same space therebetween. On
the other hand, it is conceivable a case that the print
wires are not arranged with the same space there-
between in the print head of the serial impact printer.
In that case, therefore, it is necessary to ununiformly
arrange the projections according to the print wires in
order to arrange the projections against the print
wires with a relationship of 1:1. In such case, it is de-
sirable to construct the platen 6 according to the fifth
embodiment.

In the fifth embodiment, as shown in Fig. 12,
each of the projections 21a, 21b and 21¢ is ununi-
formly arranged on the projecting member 21 so that
the space between the projections 21a, 21b and the
space between the projection 21b, 21¢ are different
with each other. And a spacer 41 is arranged at the
left side of the projection 21b on the surface of the
platen 6 and the another spacer 43 is arranged at the
right side of th projection 21b on the surface of the
platen 6. The spacers 41 and 43 are made of the soft
synthesized polymer and the spacer 43 has more
hardness and less deformability than the spacer 41.

The above constructed platen 6 acts as follows.
As shown in Fig. 13, in case that the print wire 25b im-
pacts the print medium P (in which the plural carbon
copy papers are bound into one form ), the pressure
P1 is exerted to the print medium P and thereby the
print medium P is strongly moved to a direction A so
that the print wire 25b becomes a pressing point. At
this time, the print medium P is strongly pressed to
the projection 21b and thereby the pressure P2 is
exerted to the print medium P from the projection 21b.
As a result, the pressure for printing is concentrated
on a small area between the print wire 25b and the
projection 21b and the characters and the like can be
clearly printed on the print medium P.

By the way, it is generally understood that unnec-
essary shades are apt to be formed by the projections
existing near the impacted projection if the space be-
tween the projections is narrow. That is to say, for ex-
ample, when the projection 21b is impacted by the
print wire 25b, the stronger pressure is yielded by the
projection 21¢ than the projection 21a and thus un-
necessary shades is apt to be formed by the projec-
tion 21c.
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To dissolve this point, in the fifth embodiment,
the spacer 43 with less deformability is arranged on
a narrow area which is sectioned by the projections
21b and 21c. As a result, the projection 21¢ is not
easily pressed to the print medium P based on that
the spacer 43 is not easily deformed and therefore it
can prevent unnecessary shades from being formed
in spite of the spaces between the projections.

As mentioned above, in the serial impact printer
of the fifth embodiment utilizing the above construct-
ed platen 6, it can prevent unnecessary shades from
being formed on the second copyable sheet and the
other copyable sheet under the uppermost sheet in
the print medium P. In particular, since the spacer 43
with less deformability is arranged on the narrow
area sectioned by the projections 21b and 21c, it can
prevent unnecessary shades from being formed on
the copyable sheets in the print medium P.

While the invention has been particularly shown
and described with reference to preferred embodi-
ments thereof, it will be understood by those skilled
in the art that the foregoing and other changes in
form and details can be made therein without depart-
ing from the scope of the invention as defined by the
appended claims.

For instance, as the spacer arranged around the
projections, various spacers other than the spacer
made of the synthesized polymer can be adopted.

As shown in Fig. 14, a thin metallic plate spring
51 which covers the projecting member 21 except for
the projections, may be arranged in the platen 6 as
the spacer. Taking into consideration that the spacer
is continuously contacted to and frictioned with the
print medium P, abrasion resistance of the spacer is
eminently improved by utilizing the metallic plate
spring 51 in comparison with the case that the spacer
is made of the synthesized polymer.

Further, as shown in Fig. 15, it may be conceiv-
able that the plate spring 51 is used together with a
cushion member 53 made of the synthesized poly-
mer, the cushion member 53 being arranged under
the plate spring 51 between the projections. And the
plate spring 51 covers the projecting member 21 ex-
cept for the projections and peripheral portion of the
plate spring 51 is engaged in a recess formed in the
platen 6. Based on such construction, the plate spring
51 is reinforced by the cushion member 53 against
the impact pressure exerted thereon and thereby the
thin metallic plate having a small spring constant and
more deformability can be used. As a result, the plate
spring 51 in Fig. 15 can absorb the impact pressure
because it softly deforms, in comparison with the
construction shown in Fig. 14 in which only the plate
spring 51 is arranged. And also the abrasion resis-
tance thereof is eminently improved in comparison
with the spacer made of the synthesized polymer.

And further, as shown in Fig. 16, a thin metallic
plate 55 may be positioned on the cushion member 53
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so as to cover the projecting member 21 except for
the projections. And the cushion member 53 is posi-
tioned between the projecting member 21 and the
metallic plate 55 in an area surrounded by the projec-
tions of the projecting member 21. In this case, per-
ipheral portion of the metallic plate 55 is adhered onto
the platen 6 and therefore such metallic plate 55 can
operate with the same action of the plate spring 51
shown in Fig. 15. Here, treatment may be done on the
surface of the cushion member 53 so that the abra-
sion resistance of the metallic plate 55 is improved.

And as shown in Fig. 17, two of the cushion mem-
bers 53 may be arranged over the peripheral portion
of the projecting member 21 and may support the
metallic plate 55 at the peripheral portion thereof from
the under surface. Further, as shown in Fig. 18, the
metallic plate 55 may be entirely supported by the
cushion member 53 from the under surface.

And further, as shown in Fig. 19, in case that both
the peripheral portions of the metallic plate 55 and
the cushion member 53 are engaged in a recess
formed in the platen 6, both the metallic plate 55 and
the cushion member 53 can be mounted in the platen
6 without adhering thereof. Here, as shown in Fig.20,
in case that only the cushion member 53 is used as
the spacer, the peripheral portion thereof can be en-
gaged in the recess of the platen 6.

Further, as shown in Fig. 21, even if the cushion
member 53 is partially arranged on the projecting
member 21, the cushion member 53 can effectively
support the impacted print medium P by the print
wire. Here, in the construction shown in Fig. 21, the
cushion member 53 does not surround the projec-
tions.

And in order to partially arrange the spacer on
the projecting member 21, the spacer 23 may be par-
tially embedded into openings, which are perforated
at the center position and the peripheral positions
separate from the center position in the projecting
member 21 on which a plurality of projections are ar-
ranged in a lozenge shape, as shown in Fig. 22. By
using this construction, the projecting member 21
and the spacer 23 can be easily combined without ad-
hering thereamong. Here, only the spacer 23 in the
center opening or only the spacers 23 in the periph-
eral openings can be utilized.

Further, as shown in Fig. 23, the spacer 23 hav-
ing a plurality of cylindrical portions may be utilized.
And the cylindrical portions 23 are inserted into open-
ings formed in the projecting member 21 from the hin-
der surface of the base portion 22. By this construc-
tion, the projecting member 21 and the spacers 23
can be easily combined.

And as shown in Fig. 24, the spacer 23 with a
contacting portion 24 having a wedge shape, the con-
tacting portion 24 being contacted with the print me-
dium P, may be used. And such contact portion 24 is
inserted into openings formed in the projecting mem-
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ber 21. By making the contacting portion 24 the
wedge shape as shown in Fig. 24, the print medium
P can be smoothly guided into the printer without be-
ing stopped by the projections when the print medium
P is fed into the printer. Additionally, the relationship
between the spacer and the projections is suitably
determined based on the distance between the pro-
jections and the molderbility of the spacer.

Claims

1. Aserial impact printer (1) having a movable print
head (2) with a plurality of print wires
(25a,25b,25¢) and a platen (6) arranged opposite
to the print head, the platen being arranged to a
print medium (P) thereon and to move synchro-
nously with the print head, the serial impact prin-
ter comprising:

a plurality of projections (21a,21b,21c)
formed on a projecting member (21) which is
mounted on the platen (6), each of the projec-
tions (21a,21b,21¢) having a top surface and be-
ing opposed to a respective print wire
(25a,25b,25¢),

a spacer (23) with a surface adjacent the
projections (21a,21b,21¢), the deformability of
the spacer relative to that of the adjacent projec-
tions (21a,21b,21c) being such that when, in use,
a printing medium (P) is supported on the platen
(6) between the projections (21a,21b,21¢) and
the print wires (25a,25b,25¢) and a print wire
(25b) impacts its respective projection (21b), the
spacer (23) deforms against the impact more
than the projection.

2. The serial impact printer according to claim 1,
wherein the print medium has a plurality of copy-
able sheets which are bound into one form.

3. The serial impact printer according to claim 1 or
2 further comprising:
a movable head carriage (5) mounting the
print head (2) thereon, and
a platen carriage (11) mounting the platen
(6) thereon, the platen carriage (11) being mov-
able synchronously with the head carriage (5).

4. The serial impact printer according to claim 3, fur-
ther comprising:
a frame (8) mounted on the platen car-
riage (11), and
a plate spring (7) with two surfaces instal-
led in the frame (8), the platen (8) being support-
ed on one surface of the plate spring (7).

5. The serial impact printer according to claim 4, fur-
ther comprising a piezoelectric member (20)
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which is arranged on the other surface of the
plate spring (7), the piezoelectric member (20) vi-
brating the platen (6) through the plate spring (7).

The serial impact printer according to any preced-
ing claim wherein the projecting member (21) is
made of material such as sintered hard alloy,
tungsten and ceramic zirconia.

The serial impact printer according to any preced-
ing claim wherein the spacer (23) is arranged on
the platen (8) so that the spacer (23) surrounds
the projections (21a,21b,21c) and the upper sur-
face of the spacer (23) substantially coincides
with the top surface of each of the projections
(21a,21b,21¢).

The serial impact printer according to any one of
clams 1 to 6 wherein the projections
(21a,21b,21c) are slightly projected from the up-
per surface of the spacer (31).

The serial impact printer according to claim 8,
wherein the projections (21a,21b,21c) are pro-
jected from the upper surface of the spacer (31)
by an amount in a range of 0.1 mm - 0.3 mm.

The serial impact printer according to claim 8 or
9 further comprising a plurality of portions
(35a,35b,35¢,35d) projected from the upper sur-
face of the spacer (33), each of the portions be-
ing positioned between the projections
(21a,21b,21c¢).

The serial impact printer according to claim 7, fur-
ther comprising a taper portion (39) formed near
each of the projections (21a,21b,21¢).

The serial impact printer according to any preced-
ing claim wherein the spacer (23) comprises a
cushion member having softness and deform-
ability.

The serial impact printer according to claim 12
wherein the cushion member (23) is made of syn-
thesized polymer such as urethane, silicon rub-
ber and foamed rubber.

The serial impact printer according to any preced-
ing claim wherein the projections (21a,21b,21c)
are ununiformly formed on the projecting mem-
ber (21) so that at least a first space (43) and a
second space (41) wider than the first space (43)
are arranged between the projections
(21a,21b,21c¢) and the spacer (41,43) comprises
at least a first spacer (43) and a second spacer
(41) wider that the first spacer (43) and wherein
the first spacer (43) is arranged in the first space
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(43) and the second spacer (41) is arranged in
the second space (41).

The serial impact printer according to claim 14,
wherein the first spacer (43) is harder and less
deformable than the second spacer (41).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
metallic plate spring (561) which covers the pro-
jecting member (21) except for the projections.

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
plate spring (51) engaged in the platen (6) so as
to position over the projecting member (21) ex-
cept for the projections and a cushion member
(53) positioned between the plate spring (51) and
the projecting member (21).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
metallic plate (59) and a cushion member (53)
positioned between the metallic plate (51) and
the platen (6) at peripheral portion of the metallic
plate (55).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
metallic plate (565) and a cushion member (53)
positioned between the metallic plate (55) and
the platen (6) to entirely support the metallic plate
(55).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
metallic plate (55) with a peripheral portion and a
cushion member (53) with a peripheral portion,
both the peripheral portions of the metallic plate
(55) and the cushion member (53) being engaged
in the platen (6).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
cushion member (53) with a peripheral portion,
the cushion member (53) being mounted on the
platen (6) by engaging the peripheral portion in
the platen (6).

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
cushion member (53) and the cushion member
partially arranged on the projecting member (21).

The serial impact printer according to any one of
claims 1 to 15 wherein the spacer comprises a
cushion member (23) made of synthesized poly-
mer and the projecting member (21) has a plural-
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ity of openings formed therein and wherein a
plurality of parts of the cushion member (23) is
embedded in the openings.

The serial impact printer according to any one of
claims 1 to 15 wherein the spacer comprises a
cushion member (23) having a plurality of cylin-
drical portions and the projecting member (21)
has a plurality of openings formed therein and
wherein the cylindrical portions are inserted in
the openings.

The serial impact printer according to any one of
claims 1 to 15 wherein the spacer comprises a
cushion member (23) having a contact portion
(24) with a wedge shape contacted with the print
medium and the projecting member (21) has a
opening to insert the contact portion (24) therein.

The serial impact printer according to any one of
claims 1 to 7 wherein the spacer comprises a
metallic plate (51) which is adhered onto the plat-
en (6) at peripheral portion thereof so as to cover
the projecting member (21) except for the projec-
tions and a cushion member (53) which is posi-
tioned between the projecting member (21) and
the metallic plate (51) in an area surrounded by
the projections.
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