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The present invention relates to an apparatus with a noise reduction measure
thereof. In particular, but not exclusively, the present invention relates to impact dot
printers and a noise reduction measure thereof. |

Generally, impact dot printers are designed to print by driving print wires
arranged in the print head to give impact to a sheet of paper through an ink ribbon. This
causes noise when the print wires collide with the platen, and such noise emanates from
the printer most notably from a sheet discharge section, thereby increasing the noise
level of the printer.

One known measure to reduce noise from such impact dot printers is disclosed in
Japanese Utility Model Unexamined Publication No. 64-48263. The construction thereof
will be described with reference to Figures 12 to 16.

In Figure 12, reference numeral 10 designates a printer case, inside which a print
head (not shown), a platen (not shown), and the like are accommodated. A sheet
discharge section of the case 10 is covered by a first cover 11 and a second cover 12. As
shown in Figure 14, a sheet discharge path 13 for a sheet P passes underneath the first
cover 11 and a second cover 12.

As shown in Figures 13, 14, inside the second cover 12 there is provided
reflecting plates 12a for reflecting sound waves and a sheet guide plate 12b for guiding
the printed sheet P, Each reflecting plate 12a extends in a direction orthogonal to a sheet
forward direction A. The reflecting plates 12a are arranged to partially change the
section of the sheet discharge path 13, so that by reflecting a sound wave propagated
through the sheet discharge path 13 by the reflecting plates 12a, the noise level can be
reduced.

In Figures 12 to 16, reference numeral 14 designates a sheet guide, which, to
print on a continuous sheet, guides a dischuéed continuous sheet. The second cover 12
covers the top of the sheet guide 14, The sheet guide 14 is mounted such that it may be

moved relative to the case 10. To print on a non-continuous or cut sheet (not shown),
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This conventional printer thus addresses the problem of noise reduction but does
not achieve an adequate reduction for the following reasons.
First, the reflecting plates 12a are arranged only on the second cover 12. This
means that the reflecting plates 12a are disposed at a distance from the head and the
»  platen, which are the major sources of noise.

Second, the reflecting plates 12a and the sheet guide plate 12b have the same
height as shown in Figure 14, which means in practice that the front end of a printed
sheet easily jams. Such trouble is particularly noticeable with narrow sheets. One ready
solution to this jamming problem, is to design the sheet discharge path 13 with more
depth. However, this solution leads to an increase in noise because more noise can be
heard due to the increase in the space of the sheet discharge path 13.

Third, when the sheet guide 14 is turned for printing a cut sheet, an opening S1 is
created between side plates 11c of the first cover 11 and side plates 12¢ of the second
cover 12 as shown in Figure 15. Further, as shown in Figure 16, an opening S2 is also
created between the rear edge of a top plate 11d of the first cover 11 and a top plate 12d
of the second cover 12. These two openings S1 and S2 naturally lead to an increase in

_ ¥ . noise.

Similar problems have also been experienced with other types of apparatus such
as photocopiers and facsimile machines.

An object of the present invention is to overcome the above problems and
accordingly provide an apparatus with features which reduce the noise.

An impact dot printer according to the present invention includes: a print section
formed of a platen and 2 print head, the print head confronting the platen; and

characterised by a silencing means disposed above the print section.
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direction, and/or have a sound absorbing member for absorbing sound. The silencing

means may also be designed to have a reinforcing plate serving as a sheet guide for
guiding a printed sheet, the reinforcing plate being a plate-like body and intersecting the
reflecting plate. By arranging a sheet discharge plate for guiding a printed sheet between
the platen and the silencing means, the silencing means can be disposed closer to the
platen. Further, by making the reinforcing plate deeper than the reflecting plate, the
silencing means can be put closer to the print section without involving the sheet
discharge plate. The distance between a plurality of reinforcing plates serving as sheet
guide plates is preferably smaller than the width of a smallest sheet which it is intended
to be supplied for printing to prevent jamming.
The printer includes a printer case accommodating therein at least a platen and a
print head; a first cover for covering the top of the printer case, the first cover having a
top plate and side plates formed integrally with the top plate; a second cover wmably
mounted on the first cover, the second cover having a top plate and side plates formed
integrally with the top plate; and a first overlap portion between the side plates of the
first cover and the side plates of the second cover so that no opening is formed between
the side plates of the first cover and the side plates of the second cover when the second
cover is turned relative to the first cover. This overlap portion is formed by a fan-like
overlap strip formed on the ends of the side plates of one of the covers, overlapping the
side plates of the other cover. Further, a second overlap portion is disposed between the
top plates of the first cover and the top plates of the second cover so that no opening is
formed along the axial line of the turning section between the first cover and the second
cover when the second cover is turned relative to the first cover. This second overlap
portion can be formed by overlapping an arcuate surface corresponding to a locus formed
' by turning a front end of one of the covers, either the first cover or the second cover,
upon the other cover, the front end being on the side of the center of turning. The

second cover is formed so as to be turnable above the first cover, and a cutter for cutting
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seconé cover is tume>d above the first cover. The first cover and the second cover are

designed so as to form an upper portion of a sheet discharge path. In this case, it is
desirable to arrange a similar silencing means. having a reflecting plate and a sheet guide
plate also on the second cover.

Embodiments of the present invention will now be described with reference to the
accompanying drawings, of which:

Figure 1 is a perspective view showing the external aspect of the preferred
embodiment of the present invention;

Figure 2 is a sectional view of the preferred embodiment;

Figure 3 is an underside view of a first cover and a second cover of the preferred
embodiment;

Figufe 4 is a schematic sectional view with the second cover turned;

Figure 5 is a partiaily enlarged view of Figure 2;

Figure 6 is a sectional view taken along a.line V1-V1 of Figure 5;

Figure 7 is an enlarged sectional view taken along a line VII-VII in Figure 1;

Figure 8 is a diagram showing noise spectra both in the presence and in the
absence of reflecting plates on the first and second covers;

Figure 9 is a sectional view showing a first modified embodiment;

Figure 10 is an enlarged sectional view showing a second modified embodiment;

Figure 11 is a perspective view showing the external aspect of a third modified
embodiment;

Figure 12 is a perspective view showing the external aspect of the conventional
printer;

Figure 13 is an enlarged partial view of the conventional printer;

Figure 14 is a sectional view taken along a line X1V-X1V in Figure 13;

Figure 15 is a schematic sectional view showing a conventional printer with a
second cover thereof turned; and

Figure 16 is a partially enlarged sectional view of Figure 15.
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In Figures 1 and 2, reference numeral 100 designates a printer case, composed of
a lower case 101 and an upper case 102.

In Figure 2, reference numeral 130 designates a tractor that forwards a
continuous sheet P fed through a sheet feed path 104 from a sheet feed inlet 103 to a
platen 140. The sheet P forwarded by the tractor 130 is wound onto the platen 140, and
is subjected to printing at a print section 141 between a platen 140 and a print head 150.

The print head 150 is an impact dot head having a plurality of built-in wires. The
head 150 is mounted on a carriage 153 that shuttles in a direction parallel to the sheet
surface while guided by guide shafts 151,152. Printing is effected by means of wires
that are driven to advance towards the sheet at an arranged time to form dots on the sheet
through an ink ribbon (not shown) in association with the shuttling of the carriage 153.
The ink ribbon is supplied between the sheet P and the head 150 from an ink ribbon
cartridge 154.

The printed sheet P receives a sheet discharge force from a sheet discharge roller
160 as the sheet P is being guided by a sheet discharge plate 161, and passes through a
sheet discharge path 180 guided by a sheet guide 170, and is discharged outside the
printer from a sheet discharge outlet 181.

The top of the case 100 is covered with a first cover 110 and a second cover 120.
The sheet discharge path 180 is formed mainly between the second cover 120 and the
sheet guide 170.

The first cover 110 is made of a thermoplastic material and has a top plate 110a
and side plates 110b formed integrally with the top plate 110a. The first cover is located
over the print section 141. The first cover 110 is mounted on the upper case 102 at a
front end 111 thereof and can be turned with respect to the upper case 102 so that the ink
ribbon cartridge 154 can be replaced easily. Inside the first cover 110 is a silencing
means that is located at a position which is the closest possible to the print section 141.

The silencing means includes reflecting plates 112, reinforcing plates 113, and a
sound absorbing member 114. Each reflecting plate 112 extends in a direction orthogonal

to a sheet forward direction A. Each reinforcing plate 113 extends in a direction
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when it comes in contact with other components when the printer has been used for a
long time, the first cover 110 employed in this embodiment is free from such trouble
because the first cover 110 is reinforced by the reinforcing plate 113.

An inclined portion 115 of the first cover 110 is made of a transparent member,
and the sound absorbing member 114 is located slightly apart from the inclined portion
115. This construction enables the user to take a look at the printed result, immediately
after printing.

The second cover 120 is also made of a thermoplastic material and has a top plate
120a and side plates 120b that are formed integrally with the top plate 120a. The second
cover covers the sheet guide 170. The sheet guide 170 is mounted to pivot on the case
100. To print on a cut sheet (not shown), the sheet guide 170 is turned upward as shown
in Figure 4 so as to allow the cut sheet to be fed from the platen 140 along the sheet
guide 170. The second cover 120 is also mounted to pivot on the first cover 110 through
turning support sections 121 (see Figure 1), and is tumned together with the sheet guide
170 when the sheet guide 170 is turned.

An overlap portion 190 is arranged between the side plates of the first cover 110
and those of the second cover 120 so .that no opening is formed when the second cover
120 is turned relative to the first cover 110.

As shown in Figures 2, 5 and 6, the overlap portion 190 comprises a fan-like
overlap strip 191 formed integrally with a front end of each side plate 120b of the second
cover 120. The fan like overlap strip overlaps the corresponding side plate 110b of the
first cover while interposing a small gap c (see Figure 6) therebetween. An arcuate
portion 192 creates the fan effect of the overlap strip 191 and is formed into the largest

possible arc of such a range so as not to interfere with the printer case 100 when the
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~Third, when the sheet guide 14 is turned for printing a cut sheet, an
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In addition between the top plate 110a of the first cover 110 and the top plate
120a of the second cover 120 is an overlap portion 200. As shown in Figure 7, this
overlap portion obviates any opening forming along the axial line 121a of the turning
section which could form between the top plate 110a of the first cover 110 and the top
plate 120a of the second cover 120 when the second cover 120 is turned relative to the
first cover 110.

The overlap portion 200 is, as shown in Figures 2, 3 and 7, formed by making
the rear end of the top plate 110a in a semi-cylindrical form (the semi-cylindrical portion
is designated by reference numeral 210) around the turning axial line 121a of the second
cover 120 at a lower portion thereof. That is, to say, the semi-cylindrical portion 210 is
formed so that an arcuate surface 211 thereof has a form corresponding to a locus
created by turning the front end portion 120c of the top plate 120a of the second cover
120. The rear edge portion of the first cover 110, which is exposed when the second
cover 120 has turned above the first cover 110, is formed into a cutter 110c for cutting a
continuous sheet as shown in Figure 7.

The second cover 120 also has a silencing means inside the above-described top
plate thereof. As shown in Figures 2 and 3, the silencing means includes reflecting
plates 122 for reflecting sound waves and sheet guide plates 123. Each reflecting plate
122 extends so as to be orthogonal to the sheet forward direction A and each sheet guide
plate 123 intersects orthogonally to each reflecting plate 122. Each sheet guide plate 123
also serves as a reinforcing plate. The reflecting plate 122 and the sheet guide plate 123
are formed integrally with the second cover 120. Moreover, the sheet guide plates 123
are deeper than the reflecting plates 122. The distance between adjacent sheet guide
plates 123 is designed to be smaller than the width of the smallest sheet intended to be
supplied to this printer. In addition the distance between them at portions 2e through

which the front end corners of the sheet may pass is made even smaller.
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Turning now to the sheet guide 170, one or more rib-like guide plates 171 for
guiding the sheet P may be formed on the upper surface thereof. In this embodiment,
there is one guide plate 171 which is designed to be greater in depth as it approaches the
sheet discharge outlet 181. As a result of this construction, the front end P1 of the sheet
P floats up when the sheet P is being discharged from the sheet discharge outlet 181.
This facilitates the sheet P to be picked up manually. The depth of each reflecting plate
122 of the second cover 120 towards the sheet discharge path 180 is designed to taper so
as to correspond to the form of the ribs of the guide plate 171. Thus the reflecting plates
120 nearer the sheet discharge outlet 181 have the smallest depth. As a result of this
construction, the distance between the guide surface 172 and the lower end 122a of each
reflecting plate 122 is substantially equal, thereby preventing the front end P1 of the
sheet P from being jammed by the reflecting plates 122. On the back of the sheet guide
170 are a ph;rality of reflecting plates 173 for reflecting sound waves, each reflecting
plate extending in the direction orthogonal to the sheet forward direction A.
The aforementioned impact dot printer is intended to be used with the sheet guide
170 horizontally (see Figure 2) when printing on a continuous sheet and with the sheet
guide 170 turned upward (see Figure 4) when printing on a cut sheet. This impact dot
printer thus has the following advantages.

Noise associated with printers of this type is mainly produced when the print
wires arranged in the print head 150 collide with the platen 140 through the ink ribbon
and the sheet P as well as when a member for driving the print wires inside the print
head 150 collides within the print head 150. That is, the major part of such noise is
produced where the print head 150 and the platen 140 are located (i.e., around the print
section 141). Therefore, to reduce noise, one concentrates on positions close to the print
head 150 and the platen 140, and attenuate the sound wave discharged from the opening
of the printer.

According to the preferred embodiment, part of the noise energy produced at the

print head 150 and the platen 140 will be absorbed by the sound absorbing member 114

arranged below the first cover 110. A major part of the rest of the noise energy will be
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Sound waves, are attenuated further if there is an increase in the cross-section of
the propogation path. Thus the sound waves are further attenuated due to the change of
the section. The reflecting plates 112 of the first cover 110 are arranged to jut out
toward the sheet discharge path 180 further than the reflecting plates 122 of the second
cover 120. Thus the sound eliminating effect of the first cover will be larger. Further,
with the sound wave repetitively reflected by the reflecting plates 112, 122 arranged on
the first cover 110 and the second cover 120, the energy of the sound wave will become
attenuated. The energy of the sound wave radiated from the sheet discharge outlet 181
will thus be reduced. As a result, the noise from the printer will be reduced.

Since the sound wave is also reflected by the reflecting plates 173 arranged below
the sheet guide 170, the noise radiated from the sheet feed inlet 103 through the sheet
feed path 104 formed between the sheet guide 170 and the upper case 102 can also be
reduced.

Figure 8 shows the sound spectra in the presence and absence of the reflecting
plates 112 and 122 arranged on the first cover 110 and the second cover 120. The
frequency of noise produced at the print head 150 and the platen 140 is mainly 1 kHz or
more. Thus sound waves whose frequencies are 1 kHz or more can be effectively
attenuated. Noise that is offensive to the ear is typically in a frequency range above 1
kHz. The noise reduction obtained by the preferred embodiment is thus larger in aural
terms than the actual noise attenuation.

When printing on a cut sheet, the sheet guide 170 is turned upward as shown in
Figure 4, which causes the second cover 120 to turn therewith. The overlap portion 190
is arranged between the side plates 110b of the first cover 110 and the side plates 120b of

the second cover 120 and so no opening (S1 in Figure 15) which would have formed in a
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conventional printer is created. Therefore, noise from the printer can be further
prevented, thereby contributing to the noise reduction.

The overlap portion 200 is provided between the top plate 110a of the first cover
110 and the top plate 120a of the second cover 120. Accordingly, no such opening (see
S2 in Figure 16) extending Ialong the axial line of the turning section which would have
formed in the conventional printer is created. Therefore, noise from the printer can be
even further prevented, thereby contributing to the noise reduction.

In addition, the sheet guide plates 123 are designed to be higher than the
reflecting plates 122. The distance between the sheet guide plates 123 is designed to be
narrower than the width of the smallest sheet size used in this printer. These designs
achieve the smooth transport of the sheet without causing the front end of the sheet being
jammed by the reflecting plates 122. Particularly, the distance between the sheet guide
plates 123 is 'narrower at portions 2e (see Figure 3) at which the front end corners of the
sheet are most likely to be caught as they pass therethrough. The designs thereby ensure
that the sheet will be discharged without trouble. Therefore, the distance between the
bottom ends 122a of the reflecting plates 120 and the sheet guide 170 can be made small,
thereby contributing to effective noise reduction or silencing. In other words, the
reflecting plates can be made deeper since there is no likelihood that the sheet will be
jammed. Thus, the silencing effects can be improved by increasing the change in the
section of the sheet discharge path 180, which is a sound transmitting path.

In addition, the cutter 110c is provided at the rear edge of the first cover 110 as
shown in Figure 7 for cutting the continuous sheet. The cutter 110c contacts the
continuous sheet when the second cover 120 is turned above the first cover 110 after
having printed on the continuous sheet and by picking up the front end P1 of the sheet
(see Figure 2). The front end P1 of the sheet floats up by the action of the guide plate
171 of the sheet guide 170, thereby facilitating the sheet to be picked up. The second
cover 120 is turned until the top plate 120a thereof abuts against the top plate 110a of the
first cover 110.
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the present invention. For example, the following modifications may be made.

First modified embodiment.

As shown in Figure 9, a sheet discharge roller 162 is made smaller in diameter
than the sheet discharge roller 160 in the above-described embodiment. A sheet
discharge plate 163 is made thinner than the sheet discharge plate 161 in the above-
described embodiment. As a result, the silencing means provided on the first cover 110,
i.e. the reflecting plates 112 and the sound absorbing member 114, can be located closer
to the print section 141.

While the head 150, the carriage 153, and the ink ribbon cartridge 154 are
inclined in the above-described embodiment, these components are mounted horizontally
as shown in Figure 9 to make the silencing means even closer to the print section 141.

As a result of this modification, the silencing means can be arranged closer to the
print section 141, thereby improving the silencing effects.

As shown in Figure 9, it is not essential that the reinforcing plates 113 or the
sheet guide plates 123 be made deeper than the reflecting plates 112 or 122. If the sheet
discharge plate 161 or 163 are suitably arranged, the reinforcing plates 113 do not have
to have the sheet guiding function unlike the second modified embodiment which will be
described later. This enables the silencing means to be put even closer to the print
section 141.

Reference numeral 155 in Figure 9 designates an ink ribbon supplied from the ink
ribbon cartridge 154 to the gap between the head 150 and the sheet P.

Second modified embodiment.

The second modified embodiment is characterized by removing the sheet
discharge plate 163 from the above-described embodiment as shown in Figure 10. Asa

result of this modification, the silencing means can be put even closer to the platen and

the head, thereby contributing to more effective silencing. This Sheet Has Been Replaced
{d

[T
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a schemati c.secti .View s a cgonventional .printer with a second
Iciver t her eof t 8‘% n carmotq)e implemented on the conventional printer as shown in

Figure 14. This is because the reflecting plates 12a are as deep as the sheet guide plates
12b. Thus the front end of the sheet after having been printed gets caught by the
reflecting plates 12a. Therefore, the conventional silencing means cannot be located
close to the platen and the head in the conventional printer, and so does not allow
effective silencing to be achieved.

In the second modified embodiment, the angle 6 at which the sheet P sent out
from the platen 140 comes into contact with the sheet guide surface 113a of the
reinforcing plate 113 is set to the smallest possible value. When the sheet P comes in
contact with the sheet guide surface 113a of the reinforcing plate 113, the sheet P
receives a reaction force f in the direction at right angle to the sheet guide surface 113a.
As a result, the force, which is equal to fa = f x sin 8 acts on the sheet P and so pushes
the sheet P back. Since the angle of contact 6 between the sheet P and the sheet guide
surface 113a is set to a small value, the force fa for pushing the sheet back becomes
small. Therefore, the sheet P is guided by the sheet guide surface 113a smoothly. Since
the distance between the platen 140 and the sheet guide surface 113a is small, the sheet P
is unlikely to be deformed, thereby allowing even fragile sheets to be discharged with
stability. Since the reinforcing plate 113 projects deeper than the reflecting plate 112,
the front end of the sheet does not get jammed with the reflecting plate 112 even if the
front end is deformed by contact with the sheet guide surface 113a, thus enabling the
sheets to be discharged surely.

In this second modified embodiment, the distance between the reinforcing plates
113 is designed to be smaller than the width of the minimum size of sheet which is
intended to be fed for printing with this printer. Thus the portion le through which the
front end corner of the sheet will pass is made even narrower (see Figure 3).

Third modified embodiment

This Sheet Has Been Replaced
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Figure 16 is a partially enlarged sectional view of Figure 15.

5 : In Figures 1 and 2, reference nuneral 100 designates-a.printer
case, conposed of a |lower case 101 and an upper case 102. ’i:_ In
Figure 2, reference nuneral 130 designates a tractor that forwards a

13

As shown in Figure 11, the overlap portion 190 is arranged between the side
plate 110b of the first cover 110 and the side plate 120b of the second cover 120. The
overlap portion maybe formed by a fan-like overlap strip 195 formed integrally with the
outer side of the front énd of the side plate 120b of the second cover 120 to overlap the
outer side of the rear end of the side plate 110b of the first cover 110.

In Figure 11, reference numeral 105 designates a turning support section so that
the first cover 110 can turnably be supported by the case 100.

In addition, embodiments of the present invention may be applied to other types

of sheet feeding apparatus such as photocopiers and facsimile machines.

This Sheet Has Been Replaced
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continuous sheet P fed through a sheet feed path 104 froma sheet feed
i'nlet” 103 to a platen 140. The sheet P forwarded by the tra(c\tor 130 is
wound onto the platen 140, and is subjected to printing at a print seGti bn
141 between a platen 140 and a print head 150. The print head 150
I's an inpact dot head having a pluralitj4 of built-in wires. The head-150

sheet surCbABMSBhi | e gui ded by gui de shafts 151, 152.

I's nounted on a carriage 153 that shuttles in a di rectp'mﬁ“n
by neans of wires that are driven to advance towards

AR <

aet nat san*

arranged time to formdots on the sheet through an ink ribbon (not shown)

in association with the shuttling of the carriage 153. The i

nk ribbon is

suppl i ed bbt weehn dmpact detprirergemprisisghead 150 from an ink ribbon
~ aprint section (141) formed of a platen (140) and a print head (150), the print

head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section.

2. An impact dot printer according to claim 1, in which the silencing means includes

a sound absorbing member (114) for absorbing sound.

3. An impact dot printer according to claim 1 or 2, in which the silencing means

includes at least one reflecting plate (112) for reflecting a sound wave, the reflecting

plate extend{ng in a direction orthogonal to a sheet forward direction (A).

4. An impact dot printer according to any one of claims 1 to 3, in which a sheet

discharge plate (161) for guiding a printed sheet (P) is disposed between the plafén and

the silencing means.

5. An impact dot printer according to claim 3, in which the silencing means includes

at least one reinforcing plate (113) serving as a sheet guide for guiding a printed sheet,

the reinforcing plate being a plate like body intersecting the reflecting plate.

6. An impact dot printer according to claim 5, in which the reinforcing plate is

deeper than the reflecting plate.

7. An impact dot printer according to claim 5 or 6, in which there are two or more

reinforcing plates and a distance between adjacent reinforcing plates is smaller than a

width of a smallest sheet to be supplied for printing. —
heet Has Been Replaced
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‘cartridge 154. The rinted sheet P receives a sheet discharge force

from:a sheet di ’1 laced 50 as the sheet P is being guided by a
sheet di scharge passes through a sheet discharge path 180
gui ded by a shee nd i s di scharged outside the pr| ntér' fioma
sheet discharge outl et 181 ThegStop of the case 100 is covered with
a first cover 110 and a second cover 120. The sheet discharge path 180 is

formed maBnly Betimpact ddi@rinter acabrding e ar26hecofdthé precedifie elaings)ifcighet 70.
| comprising:
a printer case (100) accommodating therein at least the platen and the print head;
a first cover (110) for covering a top of the printer case, the first cover having a
top plate (110a) and side plates (110b) formed integrally with the top plate; and
a second cover (120) turnably mounted on the first cover, the second cover

having a top plate (120a) and side plates (120b) formed integrally with the top plate.

9. An impact dot printer as claimed in claim 8, further comprising:

a first overlap portion (190) between the side plates of the first cover and the side
plates of the second cover so that no opening is formed between the side plates of the
first cover and the side plates of the second cover when the second cover is turned

relative to the first cover.

10.  An impact dot printer accofding to claim 9, in which the first overlap portion is
formed from a fan like overlap strip (191) formed on the ends of the side plates of one of

the covers, and overlapping the side plates of the other cover.

11. An impact dot printer as claimed in any one of claims 8 to 10, further
comprising:

a second overlap portion (200) between the top plates of the first cover and the
top plates of the second cover so that no opening is formed along the axial line of a
turning section (121a) between the first cover and the second cover when the second

cover is turned relative to the first cover.

12.  An impact dot printer according to claim 11, in which the second overlap portion
is formed by overlapping an arcuate surface (211) corresponding to a locus formed by

turning a front end (120c) of one of the covers, either first cover or the second cover,

upon the other cover, the front end being on the side of the centre of turning

LB




" The first cover ITO s made—of a thernoplastic material and has a top plate
"110a and si d&is;shatmggegﬁppgc&r med integrally with the top plate.110a.. The
first cover isj ; i the print section 141. The fi rs,l}(;Qver 110.i &
nmount ed on t hel i MH&Z at a front end 111 thereof and can be 'turned
w th respect t se 102 so ldéat the ink ribbon cartridge 154
can be replaced easily. Inside the first cover 110 is a silencing neans
that is |located at a position which is the closest possible to the print
section 141. The silencing neans includes reflecting plates 112,

rei nforci¥y plAr&spact ot prindersaccerdingotoatiainr bl orgl 2yemrsbichithet secbad boveeds ect i ng
plate 112 extends in a direction orthogonal to a sheet forward direction
A. Each rfermedseanty be tamablerelative tnthe first coven, ead & icutter (110c) for cutting a

sheet is arranged on an edge of the first cover, the edge being exposed when the second

cover is turned above the first cover.

14.  An impact dot printer according to any one of the preceding claims, in which the
second cover has a reflecting plate (122) for reflecting a sound wave, the reflecting plate
extending in a direction orthogonal to the sheet forward direction (A);

at least one sheet guide plate (123) for guiding the printed sheet (P), the sheet
guide plate being a plate-like body intersecting the reflecting plate; and in which

the sheet guide plate is deeper than the reflecting plate.

15.  An impact dot printer according to claim 14, in which there is a plurality of sheet
guide plates and the distance between adjacent sheet guide plates is smaller than a width

of a smallest sheet to be supplied for printing.

16.  An impact dot printer according to any one of the preceding claims except when
dependent on claim 4, in which both the first cover and the second cover form an upper

portion of a sheet discharge path (180).

17.  An apparatus comprising:
a print section (141) formed of a platen (140) and a print head (150), the print
head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section.

UL



‘6 orthogonal to the reflecting plates 112 as shown in Figure 3. Each
reflecting plate 112 and each reinforcing plate 113 are formed integrally
with the first cover 110 The sound absorbing nmenber 114 ds flxed on.the
first cover 110 by an adhesive or the lllike Wiile a R

ABSTRACT
APPARATUS WITH SILENCING MEANS

An impact dot printer is disclosed which is designed to reduce noise and
comprises a first cover (110), a second cover (120), and an overlap portion (190, 200).
The first cover is located above a print section (141), and includes sound wave reflecting
plates (112), sheet guide plates (113), and a sound absorbing member (114). Each
reflecting plate, each sheet guide plate, and the sound absorbing member being arranged
close to the print section. The second cover is disposed so as to be turnable relative to
the first cover and form a sheet discharge path (180) together with the first cover. The
second cover also has sound wave reflecting plates (122) and sheet guide plates (123).
Each sheet guide plate is designed to be deeper than each reflecting plate and the lateral
distance between the sheet guide plates is made smaller than the width of the smallest
sheet which is intended to be fed into the printer. The overlap portion is arranged so that

no opening is provided between the first cover and second cover.

Figure 2.

__—_‘________’___,_
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| arge. conponent such as the first cover 110 is often subjected to creep and
causes trouble when it conmes in contact with other conponents-when the .
printer has been used for a long tine, the first cover 110 eﬁphqyed_in”;;i
this embodiment is free fromsuch trouble because the first cover 110°.t6 '
reinforced by the reinforcing plate 113. An incl.ined portion 115

of the first cover 110 is nmade of a transparent nenber, and the sound
absorbi ng menber 114 is located slightly apart fromthe inclined portion
115. This construction enables the user to take a |l ook at the printed
result, imediately after printing.

This éﬁeet Has Been Kepiéééii
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The second cover 120 is also nmade of a thernoplastic material and has a top
plate 120a and side plates 120b.that are fornmed integrally wth the top ,
plate 120a. The second cover coyers the sheet guide 170. The isheet guide.; !

170 is mounted to pivot on the cafe 100. To print on a cut sheet (not" ' '™
shown)’, the sheet guide 170 i§§h ned upward as shown in Figure 4 so as to

all ow the cut shee&to b r the platen 140 al ong the sheet guide
170. -The second cove€ [ | on the first-cover 110
t hrough turning support|{isdttii ongd 121 g see Frgure~jll, and is turned
togethér with the sheﬁT uj M 730 n the sheet qujde 170 i s turned.
An overlap portion 190ti aYed- etween the sidgNpl ates of the first
cover 110 -l ' ™
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"and those of the second cover 120 so that no opening is fornmed when the
second cover 120 is turned relative to the first cover 110. As
shown in Figures 2, 5 and 6, the overlap portion 190 conprisesra fan- Ilke
overlap strip 191 forrred integrally with a front end of each_side plate-
120b of the second cover 120. The fan like overlap strip overl aps the
correspondi ng side plate 11Cb of the first cover while interposing a small
gap ¢ (see Figure 6) therebetween. An arcuate portion 192 creates the fan
effect of the ov@try pﬁtrlp 191 ‘and is formed into the largest .pessible
arc of such.a range¥so as r;n,ot }9 mterferelﬂth the printer case 100 when
t he : n3 . -1 [0k
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7. second cover 120 is in a horizontal
Figure 4).

i ncli-ned position (see

plate 110a of the first cover
cover 120 is an overlap portion 200. As shown in Figure 7, this &~ i:

position (see Figure 2) or in an
I n addition between the top

110 and the top plate 120a of the secpﬁd
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‘over[ap portion obviates any opening form ng along the axial |ine 121a of
~t he .t urning section which could form between the top plate 110a of the
first cover 110 and the top plate 120a of the second cover{ 120 -when the:
second cover 120 is turned relative to the firsticover 110"+ oo Limhe
overlap portion 200 is,.asy/hewn in Fi'gpeed2, '3 aind 7, formed by making
the rear end of the top plate 110a in a sem-cylindrical form (the

sem -cylindri c\gl poétion i;s ‘desi gnat edr by reference nunmeral 210) around
t he turning axi ab"1Phe 12’1é of the secqnd cover 120 at a | ower portion

thereof. That is, to s W portion 210 is
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f.ormed so that an arcuate surface 211 thereof has a formcorresponding to a
focus created by turning the front end portion 120c of the tep-plate 120a
of the second cover 120. The rear edge portion of the fIrSt‘COVef 110,
whi ch is exposed when the second cover 120 has turned above the first '
cover 110, is formed into a cutter 110c for cutting a continuous sheet as
shown in Figure 7. The second cover 120 al so has a silencing neans
i nsi de the above-described top plate fhereof. As showi in Figures 2 and 3,
the si‘l encing neans.inckudes reftectisng plates 122 for ref|ecting sound
waves. and ‘sheet QU|de pl ates 123. Each reflecting plate 172 extends so as
to be orthogonal jo thgf%hé?t forward direction A and each sheet guide -
.o { *
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plate 123 intersects orthogonally to each reflecting plate 122. Each sheet
‘gui de plate 123 also serves as a reinforcing plate. The reflecting plate
122 and the sheet guide plate 123 are forned integrally with qd@ &ébphd;=’
cover 120. Mreover, the sheet guide plates 123 are deeper t 'ri‘-tih‘e--‘iif\h"‘\;_~
reflecting plates 122. The di stance between adjacent sheet guide plates

123 i,s. designed to be smaller than the width of the smallest sheet intended
to be supplied toEﬁ%az rinter. In addition the di stance between them at
portions' 2e throug ch the front end corners of the sheet nmay pass is

made “even snal | er: “ {/2

(N | |
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8 . Turning now to the sheet guide 170, one or nore rib-Ilike guide
-plates. 171 for guiding the sheet P may be formed on the upper~sturface - .,
thereof. In this enbodinment, there is one guide plate 171 whitch'is :
designed to be greater in depth as it approaches the sheet discharge -
outlet 181. As a result of this construction, the front end P1 of the sheet
P floats up when the sheet P is being discharged fromthe sheet discharge
outlet-181. ) ) .

e
AN
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e e b
—
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This facilitates the sheet P to be pi'cked up manually. The depth of each
.refletting plate 122 of the second cover 120 towards the sheet discharge :
path 180 is designed to taper so as to correspond to the form of the ri‘bs-
of the guide plate 171. Thus the reflecting plates 120 nearer the sheéet

di scharge outlet 181 have the smaliest depth. As. a result, of.this

construcétion, the di.stance between the guide surface 172 and the | ower end

122a of-each reflecting plate 122 is substantially equal, thereby .
preventing the front -end P1 of the sheet P from being janmed by the
refl ecting-plates 122. On the back of the sheet guide 170 are a plurality
of reflecting plates 173 for réflecting sound waves, each reflecting:
' 2 t &
91 4

. (2
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/ N
pl ate extending in the direction orthogonal to the sheet f or war e dlfectlon’\_h
A The aforenentioned i npact dot printer is intended to be used . '
with the sheet guide 170 horizontally (see Figure 2) when printing on a
conti nuous sheet and with the sheet guide 170 turned upward (see Figure 4)
when printing on a cut sheet "This inpact dot printer thus has the
fol |l ow ng adwa es. -=- -Noi se associated w-th-pfi-nt-e¥s of..thi.s type
is mainly prod wh the print wres arranged in the prjint. head 150
collide with the aten 140 t hrough Ahe ink ribbon and t & sheet P as wel |
as when a nenber. for driving the prlnt wi.res inside the print head 150
collides within the print head 150. That is, the major pdqrt of such noi se -
S :

'. l-.

L mene oo lem of =

T2 -

L3
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Cproduced where the print head 150 and t
. areund’the print section 141). Therefo
. concentrates on positions close to the
and attenuate the sound wave di scharged
According to the preferred enbodi nent,

N

he platen 140 are located (i.e.,

re, to reduce noise,. one

print head 150 and’‘the platen -140,
fromthe opening of.the printer™
part of the ngise energy produced™at

t he prinr*ﬁead~15ﬂ§qﬂ@5the-ptaten 440 ﬂgbl be absor-bed by the sound,

absor bi ng nenber ar ranged .bel ow th
be

the rest of the noise energy,a!lWSL

R i nd

first cover 110. A major part of

14.

T i ?:'.;3.5';' .-. : :
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APPARATUS WITH SILENCING WANSP p

The present invention relates to an apparatus with a noise reduction measure
thereof. In particular, but not exclusively, the present invention relates to impact dot
printefs and a noise reduction measure thereof.

Generally, impact dot printers are designed to print by driving print wires
arranged in the print head to give impact to a sheet of paper through an ink ribbon. This
causes noise when the print wires collide with the platen, and such noise emanates from
the printer most notably from a sheet discharge section, thereby increasing the noise
level of the printer.

One known measure to reduce noise from such impact dot printers is disclosed in
Japanese Utility Model Unexamined Publication No. 64-48263. The construction thereof
will be described with reference to Figures 12 to 16.

In Figure 12, reference numeral 10 designates a printer case, inside which a print
head (not shown), a platen (not shown), and the like are accommodated. A sheet
discharge section of the case 10 is covered by a first cover 11 and a second cover 12. As
shown in Figure 14, a sheet discharge path 13 for a sheet P passes underneath the first
cover 11 and a second cover 12.

As shown in Figures 13, 14, inside the second cover 12 there is provided
reflecting plates 12a for reflecting sound waves and a sheet guide plate 12b for guiding
the printed sheet P. Each reflecting plate 12a extends in a direction orthogonal to a sheet
forward direction A. The reflecting plates 12a are arranged to partially change the
section of the sheet discharge path 13, so that by reflecting a sound wave propagated
through the sheet discharge path 13 by the reflecting plates 12a, the noise level can be
reduced.

In Figures 12 to 16, reference numeral 14 designates a sheet guide, which, to
print on a continuous sheet, guides a discharged continuous sheet. The second cover 12
covers the top of the sheet guide 14. The sheet guide 14 is mounted such that it may be

moved relative to the case 10. To print on a non-continuous or cut sheet (not shown),
This ig the replacement sheet
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Sound waves, are at e u ted further if there is an increase in the

Cross- s ropogation path. Thus the sound waves are further
attenuat hange of the section. The reflecting plates 112 of
the first arranged to jut_ out toward the sheet discharge

path 180 furt her t han the reflecting plates 122 of the second cover 120.
Thus the sound elimnating effect of the first cover will be |arge
Furt her, theyghest guide Jédﬁﬁﬂn%wqrféﬁétshqum Higuesr 10 spdbptphe ‘t“Héh‘?“éFﬁfeE@ i ng
T L g o e i B QB e TEACRR R 20
sound mvglrﬂlag'sglgp%gt ;&;8&15'[1 (see 1guredf2§ qa{ugeetootgé lﬁ%[t c%§elr 11, so that the

second cover 12 can be turned together with the sheet guide 14 when the sheet guide 14

is turned.

This conventional printer thus addresses the problem of noise reduction but does
not achieve an adequate reduction for the following reasons.

First, the reflecting plates 12a are arranged only on the second cover 12. This
means that the reflecting plates 12a are disposed at a distance from the head and the
platen, which are the major sources of noise.

Second, the reflecting plates 12a and the sheet guide plate 12b have the same
height as shown in Figure 14, which means in practice that the front end of a printed
sheet easily jams. Such trouble is particularly noticeable with narrow sheets. One ready
solution to this jamming problem, is to design the sheet discharge path 13 with more
depth. However, this solution leads to an increase in noise because more noise can be
heard due to the increase in the space of the sheet discharge path 13.

Third, when the sheet guide 14 is turned for printing a cut sheet, an opening S1 is
created between side plates 11c of the first cover 11 and side plates 12¢ of the second
cover 12 as shown in Figure 15. Further, as shown in Figure 16, an opening S2 is also
created between the rear edge of a top plate 11d of the first cover 11 and a top plate 12d
of the second cover 12. These two openings S1 and S2 naturally lead to an increase in
noise.

Similar problems have also been experienced with other types of apparatus such
as photocopiers and facsimile machines.

An object of the present invention is to overcome the above problems and
accordingly provide an apparatus with features which reduce the noise.

An impact dot printer according to the present invention includes: a print section
formed of a platen and a print head, the print head confronting the platen; and

characterised by a silencing means disposed above the print section.
This is the repiacement sheel
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wi 'l thus_—B-"r d AGpiked esul t, the noise fromthe printer will be

reduced. %‘SS%%?& hoci Sy e sound wave is also reflected by the reflecting

pl ates 173 a;\ Hmw %Hm t he sheet guide 170, the noise radiated fromthe
I

sheet feed i h the sheet feed path 104 fornmed between the
sheet guide 170 and the upper case 102 gan al so be reduced. Fi gure
8 shows the sound spectra in the presence and absence of the reflecting

plates 112 andrhé gl et Wadsdified W five G ALcihl D0 forl BReAAE ABRRY !

120. The frequency of "noise pro at the pri nd the platen
140 is maipky, the féffeclhg plaR &tenﬁﬂ%ﬁn%@ifé@d&@&ﬁ&gﬁ(ﬂﬂﬁs afsh8AYSRedrgs are 1 khz

or nore can be effectively

direction, and/or have a sound absorbing member for absorbing sound. The silencing
means may also be designed to have a reinforcing plate serving as a sheet guide for
guiding a printed sheet, the reinforcing plate being a plate-like body and intersecting the
reflecting plate. By arranging a sheet discharge plate for guiding a printed sheet between
the platen and the silencing means, the silencing means can be disposed closer to the
platen. Further, by making the réinforcing plate deeper than the reflecting plate, the
silencing means can be put closer to the print section without involving the sheet
discharge plate. The distance between a plurality of reinforcing plates serving as sheet
guide plates is preferably smaller than the width of a smallest sheet which it is intended
to be supplied for printing to prevent jamming.

The printer includes a printer case accommodating therein at least a platen and a
print head; a first cover for covering the top of the printer case, the first cover having a
top plate and side plates formed integrally with the top plate; a second cover turnably
mounted on the first cover, the second cover having a top plate and side plates formed
integrally with the top plate; and a first overlap portion between the side plates of the
first cover and the side plates of the second cover so that no opening is formed between
the side plates of the first cover and the side plates of the second cover when the second
cover is turned relative to the first cover. This overlap portion is formed by a fan-like
overlap strip formed on the ends of the side plates of one of the covers, overlapping the
side plates of the other cover. Further, a second overlap portion is disposed between the
top plates of the first cover and the top plates of the second cover so that no opening is
formed along the axial line of the turning section between the first cover and the second
cover when the second cover is turned relative to the first cover. This second overlap
portion can be formed by overlapping an arcuate surface corresponding to a locus formed
by turning a front end of one of the covers, either the first cover or the second cover,
upon the other cover, the front end being on the side of the center of turning, The

second cover is formed so as to be turnable above the first cover, and a cutter for cutting
This is the replacement sheet
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atfenuarﬂﬂsmmdmssmmmamwms offensive to the ear is typically in a frequency
Jange abo n0|se reduction obtained by the preferred

enbodi nen in aural terns than the actual noise

attenuati en printing on a cut sheet, the sheet guide 170 is

turned upmard as shown in Figure 4, whfch causes the second cover 120 to

turn therewith. The overlap portion 190 is arranged between the side

pl ates 1165068t mq}'ebefqr}:@geq:g@é,edgqgf e dirsticeves;, the ?S’Igﬁtbé’é’gf%%seéfw epfRe second

cover 120 and.,so na o 1 in Fi whi ch uId have forned in a
second cover 1s rn a%%vé axe 1rSt COVETr. ﬁlejﬁsr)st cover an the secong cover are

designed so as to form an upper portion of a sheet discharge path. In this case, it is
desirable to arrange a similar silencing means having a reflecting plate and a sheet guide
plate also on the second cover.

Embodiments of the present invention will now be described with reference to the
accompanying drawings, of which:

Figure 1 is a perspective view showing the external aspect of the preferred
embodiment of the present invention;

Figure 2 is a sectional view of the preferred embodiment;

Figure 3 is an underside view of a first cover and a second cover of the preferred
embodiment;

Figure 4 is a schematic sectional view with the second cover turned;

Figure 5 is a partially enlarged view of Figure 2;

Figure 6 is a sectional view taken along a.line V1-V1 of Figure 5;

Figure 7 is an enlarged sectional view taken along a line VII-VII in Figure 1;

Figure 8 is a diagram showing noise spectra both in the presence and in the
absence of reflecting plates on the first and second covers;

Figure 9 is a sectional view showing a first modified embodiment;

Figure 10 is an enlarged sectional view showing a second modified embodiment;

Figure 11 is a perspective view showing the external aspect of a third modified
embodiment; |

Figure 12 is a perspective view showing the external aspect of the conventional
printer;

Figure 13 is an enlarged partial view of the conventional printer;

Figure 14 is a sectional view taken along a line X1V-X1V in Figure 13;

Figure 15 is a schematic sectional view showing a conventional printer with a
second cover théreof turned; and

Figure 16 is a partially enlarged sectional view of Figure 15.
This is the replacement shieet
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.be further prevented, thereby contributing to the noise reduction.
The overlap portion 200 is provided between the top plate 110a of the first

cover

110 and the top plate 120a of t?e second cover 120. Accordingly,

such openi ng (see

In Figures 1 and 2, reference numeral 100 designates a printer case, composed of
a lower case 101 and an upper case 102.

In Figure 2, reference numeral 130 designates a tractor that forwards a
continuous sheet P fed through a sheet feed path 104 from a sheet feed inlet 103 to a
platen 140. The sheet P forwarded by the tractor 130 is wound onto the platen 140, and
is subjected to printing at a print section 141 between a platen 140 and a print head 150.

The print head 150 is an impact dot heﬁd having a plurality of built-in wires. The
head 150 is mounted on a carriage 153 that shuttles in a direction parallel to the sheet
surface while guided by guide shafts 151,152. Printing is effected by means of wires
that are driven to advance towards the sheet at an arranged time to form dots on the sheet
through an ink ribbon (not shown) in association with the shuttling of the carriage 153.
The ink ribbon is supplied between the sheet P and the head 150 from an ink ribbon
cartridge 154.

The printed sheet P receives a sheet discharge force from a sheet discharge roller
160 as the sheet P is being guided by a sheet discharge plate 161, and passes through a
sheet discharge path 180 guided by a sheet guide 170, and_ is discharged outside the
printer from a sheet discharge outlet 181. |

The top of the case 100 is covered with a first cover 110 and a second cover 120.
The sheet discharge path 180 is formed mainly between the second cover 120 and the
sheet guide 170.

The first cover 110 is made of a thermoplastic material and has a top plate 110a
and side plates 110b formed integrally with the top plate 110a. The first cover is located
over the print section 141. The first cover 110 is mounted on the upper case 102 at a
front end 111 thereof and can be turned with respect to the upper case 102 so that the ink
ribbon cartridge 154 can be replaced easily. Inside the first cover 110 is a silencing
means that is located at a position which is the closest possible to the print section 141.

The silencing means includes reflecting plates 112, reinforcing plates 113, and a
sound absorbing member 114. Each reflecting plate 112 extends in a direction orthogonal

to a sheet forward direction A. Each reinforcing plate 113 extends in a direction
This is the replacament sheet
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S2:in Figure 16) extending along the axial line of the turning section
which would have formed in the conventional printer is created.
Therefore, noise fromthe printer can be even further prevented, thereby
contributing to the noise reduction. I n addition, the sheet guide
pl ates 123 are designed to be higher than the reflecting plates 122. The
di stance between the sheet guide plates_ 123 is designed to be narrower
than the width of the smallest sheet sife used in this printer. These

desians 2 sfq@ N R A
Do U Sl sl e 75 S By SHA 9 AL GRS g 0"
absorbing member 114 is fixed on the first cover 110 by an adhesive or the like. While a
large component such as the first cover 110 is often subjected to creep and causes trouble
when it comes in contact with other components when the printer has been used for a
long time, the first cover 110 employed in this embodiment is free from such trouble
because the first cover 110 is reinforced by the reinforcing plate 113.

An inclined portion 115 of the first cover 110 is made of a transparent member,
and the sound absorbing member 114 is located slightly apart from the inclined portion
115. This construction enables the user to take a look at the printed result, immediately
after printing.

The second cover 120 is also made of a thermoplastic material and has a top plate
120a and side plates 120b that are formed integrally with the top plate 120a, The second
cover covers the sheet guide 170. The sheet guide 170 is mounted to pivot on the case
100. To print on a cut sheet (not shown), the sheet guide 170 is turned upward as shown
in Figure 4 so as to allow the cut sheet to be fed from the platen 140 along the sheet
guide 170. The second cover 120 is also mounted to pivot on the first cover 110 through
turning support sections 121 (see Figure 1), and is turned together with the sheet guide
170 when the sheet guide 170 is turned.

An overlap portion 190 is arranged between the side plates of the first cover 110
and those of the second cover 120 so that no opening is formed when the second cover
120 is turned relative to the first cover 110.

As shown in Figures 2, 5 and 6, the overlap portion 190 comprises a fan-like
overlap strip 191 formed integrally with a front end of each side plate 120b of the second
cover 120. The fan like overlap strip overlaps the corresponding side plate 110b of the
first cover while interposing a small gap c (see Figure 6) therebetween. An arcuate
pbrtion 192 creates the fan effect of the overlap strip 191 and is formed into the largest

possible arc of such a range so as not to interfere with the printer case 100 when the
This is ths replacement sheet
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shéet are nost likely to be caught as they pass therethrough. The designs

thereby ensure that the sheet will be discharged w thout trouble.
Therefore, the distance between the bottom ends 122a of the reflecting
pl ates 120 and the sheet guide 170 can be nade small, thereby contributing

to effective noise reduction or silencing. In other words, the reflecting
pl ates can be nmade deeper since there is no |ikelihood that the sheet w |
be jammed. Thus, the silencing effects can be inproved by increasing the
change i nseched cavec 12013 infa hohieorsthleprtsition ( sdeafigere2)tdr id 80 inokined posiSora(seound
transmtting path. In addition, the cutter 110c is provided at the
rear edgeFigrade first cover 110 as

In addition between the top plate 110a of the first cover 110 and the top plate
120a of the second cover 120 is an overlap portion 200. As shown in Figure 7, this
overlap portion obviates any opening forming along the axial line 121a of the turning
section which could form between the top plate 110a of the first cover 110 and the top
plate 120a of the second cover 120 when the second cover 120 is turned relative to the
first cover 110.

The overlap portion 200 is, as shown in Figures 2, 3 and 7, formed by making
the rear end of the top plate 110a in a semi-cylindrical form (the semi-cylindrical portion
is designated by reference numeral 210) around the turning axial line 121a of the second
cover 120 at a lower portion thereof. That is, to say, the semi-cylindrical portion 210 is
formed so that an arcuate surface 211 thereof has a form corresponding to a locus
created by turning the front end portion 120c of the top plate 120a of the second cover
120. The rear edge portion of the first cover 110, which is exposed when the second
cover 120 has turned above the first cover 110, is formed into a cutter 110c for cutting a
continuous sheet as shown in Figure 7.

The second cover 120 also has a silencing means inside the above-described top
plate thereof. As shown in Figures 2 and 3, the silencing means includes reflecting
plates 122 for reflecting sound waves and sheet guide plates 123. Each reflecting plate
122 extends 5o as to be orthogonal to the sheet forward direction A and each sheet guide
plate 123 intersects orthogonally to each reflecting plate 122. Each sheet guide plate 123
also serves as a reinforcing plate. The reflecting plate 122 and the sheet guide plate 123
are formed integrally with the second cover 120. Moreover, the sheet guide plates 123
are deeper than the reflecting plates 122. The distance between adjacent sheet guide
plates 123 is designed to be smaller than the width of the smallest sheet intended to be
supplied to this printer. In addition the distance between them at portions 2e through

which the front end corners of the sheet may pass is made even smaller.
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shown in Figure 7 for cutting the continuous sheet. The cutter 110c
contacts the continuous sheet when the second cover 120 is turned above
the first cover 110 after having printed on the continuous sheet and by
pi cking up the front end P1 of the sheet (see Figure 2). The front end P1
of the sheet floats up by the action ofgthe guide plate 171 of the sheet
guide 170, thereby facilitating the sheet to be picked up. The second

cover 120 is g0 A | ik Bk QRPN Sorb ¥ ndEIRRE: ARME FlaREATIH the top

pl ate 110a of | rs
guiding the sheet P may be formed on the upper surface thereof. In this embodiment,

there is one guide plate 171 which is designed to be greater in depth as it approaches the
sheet discharge outlet 181. As a result of this construction, the front end P1 of the sheet
P floats up when the sheet P is being discharged from the sheet discharge outlet 181.
This facilitates the sheet P to be picked up manually. The depth of each réﬂecting plate
122 of the second cover 120 towards the sheet discharge path 180 is designed to taper so
as to correspond to the form of the ribs of the guide plate 171. Thus the reflecting plates
120 nearer the sheet discharge outlet 181 have the smallest depth. As a result of this
construction, the distance between the guide surface 172 and the lower end 122a of each
reflecting plate 122 is substantially equal, thereby preventing the front end P1 of the
sheet P from being jammed by the reflecting plates 122. On the back of the sheet guide
170 are a phirality of reflecting plates 173 for reflecting sound waves, each reflecting
plate extending in the direction orthogonal to the sheet forward direction A.

The aforementioned impact dot printer is intended to be used with the sheet guide
170 horizontally (see Figure 2) when printing on a continuous sheet and with the sheet
guide 170 turned upward (see Figure 4) when printing on a cut sheet. This impact dot
printer thus has the following advantages.

Noise associated with printers of this type is mainly produced when the print
wires arranged in the print head 150 collide with the platen 140 through the ink ribbon
and the sheet P as well as when a member for driving the print wires inside the print
head 150 collides within the print head 150.. That is, the major part of such noise is
produced where the print head 150 and the platen 140 are located (i.e., around the print
section 141). Therefore, to reduce noise, one concentrates on positions close to the print
head 150 and the platen 140, and attenuate the sound wave discharged from the opening
of the printer.

According to the preferred embodiment, part of the noise energy produced at the
print head 150 and the platen 140 will be absorbed by the sound absorbing member 114

arranged below the first cover 110. A major part of the rest of the noise energy will be
This is the replacement sheet
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11 The af oregoi ng description of the preferred enbodi nent of the
present invention has been described above but it should be understood
that the present invention is not Ilimted thereto but that various

nodi fications may be nmade yet fall within the scope of the present

I nvention. For exanple, the follow ng n@ﬂifications may be nade.

First nodified enbodi nent.

silenced in the course of being radiated from the sheet discharge outlet 181 through the
sheet discharge path 180 being formed between the sheet P and the first and second
covers 110, 120. In particular, the plurality of reflecting plates 112 which are arranged
above the print head 150 and the platen 140 are as close as possible thereto and
contribute to an effective elimination of sound.

Sound waves, are attenuated further if there is an increase in the cross-section of
the propogation path. Thus the sound waves are further attenuated due to the change of
the section. The reflecting plates 112 of the first cover 110 are arranged to jut out
toward the sheet discharge path 180 further than the reflecting plates 122 of the second
cover 120. Thus the sound eliminating effect of the first cover will be larger. Further,
with the sound wave repetitively reflected by the reflecting plates 112, 122 arranged on
the first cover 110 and the second cover 120, the energy of the sound wave will become
attenuated. The energy of the sound wave radiated from the sheet discharge outlet 181
will thus be reduced. As a result, the noise from the printer will be reduced.

Since the sound wave is also reflected by the reflecting plates 173 arranged below
the sheet guide 170, the noise radiated from the sheet feed inlet 103 through the sheet
feed path 104 formed between the sheet guide 170 and the upper case 102 can also be
reduced.

Figure 8 shows the sound spectra in the presence and absence of the reflecting
plates 112 and 122 arranged on the first cover 110 and the second cover 120. The
frequency of noise produced at the print head 150 and the platen 140 is mainly 1 kHz or
more. Thus sound waves whose frequencies are 1 kHz or more can be effectively
attenuated. Noise that is offensive to the ear is typically in a frequency range above 1
kHz. The noise reduction obtained by the preferred embodiment is thus larger in aural
terms than the actual noise attenuation.

When printing on a cut sheet, the sheet guide 170 is turned upward as shown in
Figure 4, which causes the second cover 120 to turn therewith. The overlap portion 190
is arranged between the side plates 110b of the first cover 110 and the side plates 120b of

the second cover 120 and so no opening (S1 in Figure 15) which would have formed in a
This is the replacement sheat
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As shown in Figure 9, a sheet discharge roller 162 is nade snmaller in

di aneter than the sheet discharge roller 160 in the above-descri bed
enbodi ment. A sheet discharge plate 163 is nmade thinner than the sheet

di scharge plate 161 in the above- described enbodinent. As a result, the

sil encing nmeans provided on the first cover 110, i.e. the reflecting
plates 112 and the sound absorbi ng nmenber 114, can be |l ocated closer to
the print section 141. Wi | e th¥ head 150, the carri age 153, and

the ink ribbon cartrjdge 154 are_ inclined in the above-descri bed
enbodi mentCONYHESRALRSINFE e fHeatedr dNRTSERTE cUPfOITPRIRE BINLT Cad‘sb%ﬁmfi n Figure 9

to nake the si NnGgi Nng mean ven c¢loser tp the print section 141.
preven{e%, fhere%y contrl u(tamg to t%e noxeée red%ctmn. P

The overlap portion 200 is provided between the top plate 110a of the first cover
110 and the top plate 120a of the second cover 120. Accordingly, no such opening (see
S2 in Figure 16) extending along the axial line of the turning section which would have
formed in the conventional printer is created. Therefore, noise from the printer can be
even further prevented, thereby c;)ntributing to the noise reduction.

In addition, the sheet guide plates 123 are designed to be higher than the
reflecting plates 122. The distance between the sheet guide plates 123 is designed to be
narrower than the width of the smallest sheet size used in this printer. These designs
achieve the smooth transport of the sheet without causing the front end of the sheet being
jammed by the reflecting plates 122. Particularly, the distance between the sheet guide
plates 123 is narrower at portions 2e (see Figure 3) at which the front end corners of the
sheet are most likely to be caught as they pass therethrough. The designs thereby ensure
that the sheet will be discharged without trouble. Therefore, the distance between the
bottom ends 122a of the reflecting plates 120 and the sheet guide 170 can be made small,
thereby contributing to effective noise reduction or silencing. In other words, the
reflecting plates can be made deeper since there is no likelihood that the sheet will be
jammed. Thus, the silencing effects can be improved by increasing the change in the
section of the sheet discharge path 180, which is a sound transmitting path.

In addition, the cutter 110c is provided at the rear edge of the first cover 110 as
shown in Figure 7 for cutting the continuous sheet. The cutter 110c contacts the
continuous sheet when the second cover 120 is turned above the first cover 110 after
having printed on the continuous sheet and by picking up the front end P1 of the sheet
(see Figure 2). The front end P1 of the sheet floats up by the action of the guide plate
171 of the sheet guide 170, thereby facilitating the sheet to be picked up. The second
cover 120 is turned until the top plate 120a thereof abuts against the top plate 110a of the

first cover 110.
This is the replacament sheet




As a result of this nodification, the silencing neans can be arranged
closer to the print section 141, thereby inproving the silencing effects.
As shown in Figure 9, it is not essential that the reinforcing plates 113
or the sheet guide plates 123 be nade deeper than the reflecting plates
112 or 122. If the sheet discharge plaje 161 or 163 are suitably arranged,
the reinforcing plates 113 do not have "to have the sheet guiding function

e e AL SOk IR UERE oLl bl ol i hahty
141. has been described above but it should be understood that the present invention is not

limited thereto but that various modifications may be made yet fall within the scope of

the present invention. For example, the following modifications may be made.

First modified embodiment.

As shown in Figure 9, a sheet discharge roller 162 is made smaller in diameter
than the sheet discharge roller 160 in the above-described embodiment. A sheet
discharge plate 163 is made thinner than the sheet discharge plate 161 in the above-
described embodiment. As a result, the silencing means provided on the first cover 110,
i.e. the reflecting plates 112 and the sound absorbing member 114, can be located closer
to the print section 141,

While the head 150, the carriage 153, and the ink ribbon cartridge 154 are
inclined in the above-described embodiment, these components are mounted horizontally
as shown in Figure 9 to make the silencing means even closer to the print section 141.

As a result of this modification, the silencing means can be arranged closer to the
print section 141, thereby improving the silencing effects.

As shown in Figure 9, it is not essential that the reinforcing plates 113 or the
sheet guide plates 123 be made deeper than the reflecting plates 112 or 122. If the sheet
discharge plate 161 or 163 are suitably arranged, the reinforcing plates 113 do not have
to have the sheet guiding function unlike the second modified embodiment which will be
described later. This enables the silencing means to be put even closer to the print
section 141.

Reference numeral 155 in Figure 9 designates an ink ribbon supplied from the ink
ribbon cartridge 154 to the gap between the head 150 and the sheet P.

Second modified embodiment.

The second modified embodiment is characterized by removing the sheet
discharge plate 163 from the above-described embodiment as shown in Figure 10. Asa
result of this modification, the silencing means can be put even closer to the platen and

the head, thereby contributing to more effective silencing.
This is the replacemant sheet
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Ref érence nuneral 155 in Figure 9 designates an ink ribbon supplied from
the ink ribbon cartridge 154 to the gap between the head 150 and the sheet
P. Second nodi fi ed enbodi nment . The second nodified

enbodi nent is characterized by renoving the sheet discharge plate 163 from
t he above-descri bed enbodi nent as shown in Figure 10. As a result of this
nodi fi cation, the silencing neans can bi put even closer to the platen and
t he head, thereby contributing to nore Pfective si |l enci ng.

The reinforcing plates 113 are made deeper than the reflecting plates 112 to
enable the reinforcing plates 113 to act as sheet guide plates.

This modification cannot be implemented on the conventional printer as shown in
Figure 14. This is because the reflecting plates 12a are as deep as the sheet guide plates
12b. Thus the front end of the sheet after having been printed gets caught by the
reflecting plates 12a. Therefore, the conventional silencing means cannot be located
close to the platen and the head in the conventional printer, and so does not allow
effective silencing to be achieved.

In the second modified embodiment, the angle © at which the sheet P sent out
from the platen 140 comes into contact with the sheet guide surface 113a of the
reinforcing plate 113 is set to the smallest possible value. When the sheet P comes in
contact with the sheet guide surface 113a of the reinforcing plate 113, the sheet P
receives a reaction force f in the direction at right angle to the sheet guide surface 113a.
As a result, the force, which is equal to fa = f x sin © acts on the sheet P and so pushes
the sheet P back. Since the angle of contact 6 between the sheet P and the sheet guide
surface 113a is set to a small value, the force fa for pushing the sheet back becomes
small. Therefore, the sheet P is guided by the sheet guide surface 113a smoothly. Since
the distance between the platen 140 and the sheet guide surface 113a is small, the sheet P
is unlikely to be deformed, thereby allowing even fragile sheets to be discharged with
stability. Since the reinforcing plate 113 projects deeper than the reflecting plate 112,
the front end of the sheet does not get jammed with the reflecting plate 112 even if the
front end is deformed by contact with the sheet guide surface 113a, thus enabling the
sheets to be discharged surely.

In this second modified embodiment, the distance between the reinforcing plates
113 is designed to be smaller than the width of the minimum size of sheet which is
intended to be fed for printing with this printer. Thus the portion le through which the
front end corner of the sheet will pass is made even narrower (see Figure 3).

Third modified embodiment
This is the replacement sheet
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12 The reinforcing plates 113 are nmade deeper than the reflecting
plates 112 to enable the reinforcing plates 113 to act as sheet guide

pl at es. Thi s nodification cannot be inplenmented on the
conventional printer as shown in Figure 14. This is because the reflecting
pl ates 12a are as deep as the sheet guide plates 12b. Thus the front end
of the sheet after having been printed gets caught by the

13

As shown in Figure 11, the overlap portion 190 is arranged between the side
plate 110b of the first cover 110 and the side plate 120b of the second cover 120. The
overlap portion maybe formed by a fan-like overlap strip 195 formed integrally with the
outer side of the front end of the side plate 120b of the second cover 120 to overlap the
outer side of the rear end of the side plate 110b of the first cover 110.

In Figure 11, reference numeral 105 designates a turning support section so that
the first cover 110 can turnably be supported by the case 100.

In addition, embodiments of the present invention may be applied to other types

of sheet feeding apparatus such as photocopiers and facsimile machines.
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reflecting plates 12a. Therefore, the conventional s+ereing—neans—cannot

and so does not allow effective silencing to be achi
second nodi fi ed enbodi nent, the angle [err] at which t
fromthe platen 140 cones into contact with the sheet
reinforcing plate 113 is set to thg smallest possible value. Wen the

t he

een eplaqe t he

AIRORN R

.be located <close to the platen and the head in the Cﬁgv m%ho%al rinter,
et Ilas

sheet P cones in contact with the sheet guide surface 113a of the
reinforci gg v e 113, the sheet P receives a reaction force f in the
direction at right angle to the sheet guide surface 113a.

1. An impact dot printer comprising:
~ a print section (141) formed of a platen (140) and a print head (150), the print
head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section.

2. An impact dot printer according to claim 1, in which the silencing means includes

a sound absorbing member (114) for absorbing sound.

3. An impact dot printer according to claim 1 or 2, in which the silencing means
includes at least one reflecting plate (112) for reflecting a sound wave, the reflecting

plate extending in a direction orthogonal to a sheet forward direction (A).

4. An impact dot printer according to any one of claims 1 to 3, in which a sheet
discharge plate (161) for guiding a printed sheet (P) is disposed between the platen and

the silencing means.

5. An impact dot printer according to claim 3, in which the silencing means includes
at least one reinforcing plate (113) serving as a sheet guide for guiding a printed sheet,

the reinforcing plate being a plate like body intersecting the reflecting plate.

6. An impact dot printer accordihg to claim 5, in which the reinforcing plate is

deeper than the reflecting plate.

7. An impact dot printer according to claim 5 or 6, in which there are two or more
reinforcing plates and a distance between adjacent reinforcing plates is smaller than a

width of a smallest sheet to be supplied for printing.
This is the replacement sheei
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As a result, the force, which is equal to fa =f x sin err] acts on the
.sheet P and so pushes the sheet P back. Since thé"hlﬂﬂ ascﬁeﬁlt%?ﬂae&ét [err]

bet ween the sheet P and the sheet guide surface 1
value, the force fa for pushing the sheet back bec

M

srral I
erefore,

the sheet P is guided by the sheet guide surface 113a snoothly. Since the
di st ance betvveen the platen 140 and the sheet qui de surface 113a is snall,

t he sheet &{r}}nk)ég 3}5 \Ai;{[?%@(e &fdﬁ{oqﬁ‘lny gﬁ'@&?&ﬂ%ﬁ

sheets to be dlscha Gty I nce

By, %rtﬁc{ (agile

fe relﬁ?orC|ng

ate 113

proj ects dg@@pﬁmt,é]an the reflecting plate 112, the front end of t he sheet

does not get Jammed with the reflecting plate 112 even if the

front end is

def ormed by congpgihtercdsd (100y addvaehodatingl thefei hplesst tHedplateh Bnks therpaiat heag; t he

a first cover (110) for covering a top of the printer case, the first cover having a

top plate (110a) and side plates (110b) formed integrally with the top plate; and

a second cover (120) turnably mounted on the first cover, the second cover

having a top plate (120a) and side plates (120b) formed integrally with the top plate.

9. An impact dot printer as claimed in claim 8, further comprising:

a first overlap portion (190) between the side plates of the first cover and the side

plates of the second cover so that no opening is formed between the side plates of the

first cover and the side plates of the second cover when the second cover is tumed

relative to the first cover.

10.  An impact dot printer according to claim 9, in which the first overlap portion is

formed from a fan like overlap strip (191) formed on the ends of the side plates of one of

the covers, and overlapping the side plates of the other cover.

11.  Animpact dot printer as claimed in any one of claims 8 to 10, further

comprising:

a second overlap portion (200) between the top plates of the first cover and the

top plates of the second cover so that no opening is formed along the axial line of a

turning section (121a) between the first cover and the second cover when the second

cover is turned relative to the first cover.

12.  An impact dot printer according to claim 11, in which the second overlap portion

is formed by overlapping an arcuate surface (211) corresponding to a locus formed by

turning 2 front end (120c) of one of the covers, either first cover or the second cover,

upon the other cover, the front end being on the side of the centre of turning.

-
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sheets to be discharged surely. In this second nodified enbodi nent,
.the distance between the reinforcing plates 113 is daisSkpadtis BanBeplsanl | er
than the width of the mnimum size of sheet which is uHI m f ed
e
see gu

for printing with this printer. Thus the portion |le thy
front end corner of the sheet will pass is nade even narrower
3). Third nodi fied enbodi nent

16

13.  An impact dot printer according to claim 11 or 12, in which the second cover is
formed so as to be turnable relative to the first cover, and a cutter (110c) for cutting a
sheet is arranged on an edge of the first cover, the edge being exposed when the second

cover is turned above the first cover.

14.  An impact dot printer according to any one of the preceding claims, in which the
second cover has a reflecting plate (122) for reflecting a sound wave, the reflecting plate
extending in a direction orthogonal to the sheet forward direction (A);

at least one sheet guide plate (123) for guiding the printed sheet (P), the sheet
guide plate being a plate-like body intersecting the reflecting plate; and in which

the sheet guide plate is deeper than the reflecting plate.

15. An impact dot printer according to claim 14, in which there is a plurality of sheet
guide plates and the distance between adjacent sheet guide plates is smaller than a width

of a smallest sheet to be supplied for printing.

16.  An impact dot printer according to any one of the preceding claims except when
dependent on claim 4, in which both the first cover and the second cover form an upper

portion of a sheet discharge path (180).

17.  An apparatus comprising:
a print section (141) formed of a platen (140) and a print head (150), the print
head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section.

—

iy

This is the replacement sheet



13" As shown in Figure 11, the overlap portlonmd\

.between the side plate 110b of the first cover 110 and ‘Hamﬂk £ 120b
of the second cover 120. The overlap portion maybe for

overlap strip 195 formed integrally with the outer sid end
of the side plate 120b of the second cover 120 to overlap the si de

of the rear end of the side plate 110bef the first cover 110.

ABSTRACT
APPARATUS WITH SILENCING MEANS

An impact dot printer is disclosed which is designed to reduce noise and
comprises a first cover (110), a second cover (120), and an overlap portion (190, 200).
The first cover is located above a print section (141), and includes sound wave reflecting
plates (112), sheet guide plates (113), and a sound absorbing member (114). Each
reflecting plate, each sheet guide plate, and the sound absorbing member being arranged
close to the print section. The second cover is disposed so as to be turnable relative to
the first cover and form a sheet discharge path (180) together with the first cover. The
second cover also has sound wave reflecting plates (122) and sheet guide plates (123).
Each sheet guide plate is designed to be deeper than each reflecting plate and the lateral
distance between the sheet guide plates is made smaller than the width of the smallest
sheet which is intended to be fed into the printer. The overlap portion is arranged so that

no opening is provided between the first cover and second cover.

Figure 2.
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In Figure 11, reference nuneral 105 designates a turning support section so
that the first cover 110 can turnably be supported by the case 100.

In addition, enbodi nents of the present invention nay be applied to other
types of sheet feeding apparatus such as photocopiers and facsimle

machi nes.
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14 CLAI M5 1. An i npact dot

printer conprising: a print section (141) fornmed of a platen (140)
and a print head (150), the print head confronting the platen; and
characteri sed by a silencing neans (112, 113, 114) di sposed above
the print section, including at | easy one reflecting plate (112) for
reflecting a sound wave, the reflecti plate extending in a direction
orthogonal to a sheet forward direction (A); a printer case (100)
accommodating therein at | east thech§75n and the print head;
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a first cover (110) for covering a top of the printer case, the first cover
having a top plate (110a) and side plates (110b) fornmed integrally with the

top pl ate; a second cover (120) turnably nmounted on the first
cover, the second cover having a top plate (120a) and side plates (120b)
formed integrally with the top plate; a first overlap portion

(190) between the side plates of the first cover and the side plates of

t he second cover so that no opening_is formed between the side plates of

the first cover and the side plates3of t he second cover when the second

cover is turned relative to the first cover; and a second overl ap

portion (200) between thdiQdp glia €3 gj the1Qi2rst q b and the top plates

of the second igver $ t hat \no o enig ?s f ogimed al % the axial line of a
é 121a§ h

turni ng secti (bet wegn first c and the second cover when
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2. An inpact dot printer according to claim1, in which the first
.overlap portion is formed froma fan |like overlap strip (191) forned on the
ends of the side plates of one of the covers, and overl apping the side

pl ates of the other cover.

15 3. An inpact dot printer according to claiml or claim2, in which

t he second
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overlap portion is formed by overlapping an arcuate surface (211)
corresponding to a locus forned by turning a front end (120c) of one of the
covers, either first cover or the second cover, upon the other cover, the
front end being on the side of the centre of 4. An i nmpact dot
printer according to any one of the preceding clainms in which the second
cover is formed so as to be turnable Pelative to the first cover, and a

cutter (110c) for cutting H&8ty 11180 on_an edge of the first over,
the edge bei ng exposed ‘ﬂ(?h J ?bnd i gENQSTZ&rned above the first
cover. 5. An U a ot 3[in eqﬂéhco d o any @we of the preceding
clains, in mhicr“d Jé&ond, ¢ & ' atey (1 2)]7@r
reflecting a sount e, Hh ef[éggl _ /
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plate extending in a direction orthogonal to the sheet forward direction

(A); at | east one sheet guide plate (123) for guiding the printed
sheet (P), the sheet guide plate being a plate-like body intersecting the
reflecting plate; and in which the sheet guide plate is deeper
than the reflecting plate. 6. An inpact dot printer according to

claim5, in which there is a plurality of sheet guide plates and the

di stance between adj acent sheet guidebplates is smaller than a width of a
smal | est sheet to be supﬁlied Lgr printing. An inpact dot printer
according to any one of he pr, éd 121 ai ms,Kn ich both the first cover

i ng

and the second cover form an-wppek _poriti gr’of a sheet di scharge path (180).
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16 8. An inpact dot printer according to any one of-the preceding
claims, further conprising: a printer case (100) acconmodati ng

therein at least the platen and the print head; a first cover (110)
for covering a top of the printer case, the first cover having a

10

FI1G.15.
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FIG.16.
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top plate (110a) and side plates (110b) formed integrally W%@héﬁQQnL p

-pl ate;. and " a second cover (120) turnably nounted on H& i 15
cover, the second cover having a top plate (120a) and side plates (120b)
formed integrally with the top plate. 9. An inpact dot printer as
claimed in claim8, further conprising: a first overlap portion
(190) between the side plates of the first cover and the side plates of
the second cover so that no opening is fokmed between the side plates of
the first cover and the side plates of 'the second cover when the second
cover is turned relative to the first cover.

the sheet gnide 14 is turned upward as shown in Figure 15, so that the cut sheet can be
supplied to the print section along the sheet guide 14. The second cover 12 is pivoted at
turning support sections 15 (see Figure 12) relative to the first cover 11, so that the
second cover 12 can be turned together with the sheet guide 14 when the sheet guide 14
is turned.

This conventional priater thus addresses the problem of noise reduction but does
not achieve an adequate reduction for the following reasons.

First, the reflecting plates 12a are arranged only on the second cover 12. This
means that the reflecting plates 12a are disposed at a distance from the head and the
platen, which are the major sources of noise.

Second, the reflecting plates 12a and the sheet guide plate 12b have the same
height as shown in Figure 14, which means in practice that the front end of a printed
sheet easily jams. Such trouble is particularly noticeable with narrow sheets. One ready
solution to this jamming problem, is to design the sheet discharge path 13 with more
depth. However, this solution leads to an increase in noise because more noise can be
heard due to the increase in the space of the sheet discharge path 13.

Third, when the sheet guide 14 is turned for printing a cut sheet, an opening S1
is created between side plates 11c of the first cover 11 and side plates 12¢ of the second
cover 12 as shown in Figure 15. Further, as shown in Figure 16, an opening S2 is also
created between the rear edge of a top plate 11d of the first cover 11 and a top plate 12d
of the second cover 12. These two openings S1 and S2 naturally lead to an increase in

Similar problems have also been experienced with other types of apparatus such
as photocopiers and facsimile machines.

This is the replacement sheet
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10. An inpact dot printer according to claim9, in which the first
soverlap portionis fornmed froma fan like overlap strip (191) forned on
the ends of the side plates of one of the covers, and overl apping the side
pl ates of the other cover. 11. An inpact dot printer as clainmed in any
one of claims 8 to 10, further conpri sing: a second overl ap
portion (200) between the top plates of the first cover and the top plates
of the second cover so that no opening is gormed along the axial |line of a
turning section (12l a) between the first cover and the second cover- mhen

t he second

An abject of the present invention is to overcome the above problems and
accordingly provide an apparatus with features which reduce the noise.

An impact dot printer according to the present invention comprises a print
gection formed of a platen and a print head, the print head confronting the platen; and is
characterised by

a silencing means disposed above the print section, including at least one

reflecting plate for reflecting a sound wave, the reﬁectmg plate extendmg in a dirsction

orthogonal to a sheet forwatd dxrecuon

¢ A e 1ot Ao e e a8 e

a printer case accommodating therein at least the platen and the print head;

a first cover for covering a top of the printer case, the ﬂrst cover having a top

plm and side plates form:d integrally with the  top plate

it

a second cover turnably mounted on the first cover, ﬁxe second cover havmg a

:op plate and sxde plates formed mtegrally thh the top plate;

a ﬁrst overlap portion between the side plates of the first cover and the side

plates of the second cover so that no opening is formed between the side plates of the

ﬁrst cover and the s1dc plates of the sccond cover whcn the second cover is turned

rclanve 10 the ﬁrst cover; and

DI ——

a second - overlap portion | between the top plates of the first cover and the top

plates of the second cover so that no opening is formed along the axial line of a turning

oSO U - e o i At e e e A et B RN

_ section between the first cover an_gi the second cover when the sccond cover zs tumed

relaﬁve to the ﬂrst cover.

—— e e bt e St g e S
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cover is turned relative to the first cover. 12. An inpact dot printer
,according to clairm 11, in which the second overlap portion is fornmed by

" overl apping an arcuate surface (211) corresponding to a | ocus forned by
turning a front end (120c) of one of the covers, either first cover or the
second cover, upon the other cover, the front end being on the side of the

centre of turning.
- 4

Embodiments of the present invention will now be described with reference to the
accompanying drawings, of which:

Figure 1 is a perspective view showing the external aspect of the preferred
embodiment of the present invention;

Figure 2 is a sectional view of the preferred embodiment;

Figure 3 is an underside view of a first cover and a second cover of the preferred
embodiment;

Figurc4isa schematiq sectional view with the second cover turned;

Figure § is a partially enlarged view of Figure 2;

Figure 6 is a sectional view taken along a line V1-V1 of Figure 5;

Figure 7 is an enlarged sectional view taken along a line VII-VII in Figure 1;

Figure 8 is 2 diagram showing noise spectra both in the presence and in the absence
of reflecting plates on the first and second covers;

Figure 9 is a sectional view showing 2 first modified embodiment;

Figure 10 is an enlarged sectional view showing a second modificd embodiment;

Figure 11 is a perspective view showing the external aspect of a third modified
embodiment; |

Figure 12 is a perspective view showing the external aspect of the conventional
printer;

Figure 13 is an enlarged partial view of the conventional printer;

Figure 14 is a sectional view taken along a line X1V-X1V in Figure 13;

Figure 15 is a schematic sectional view showing 2 conventional printer with &
second cover thereof turned; and

Figure 16 is a partially enlarged sectiona! view of Figure 15.

This is the replacement sheet
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17 13. An inpact -dot printer according to claim11l or 12, in which the
ssecond - cover is formed so as to be turnable relative to the first cover,

and a cutter (110c) for cutting a sheet is arrangeﬂmmﬁmmwl L he
first cover, the edge being exposed when the second!il ) el N | above

the first cover.

14
CLAIMS

1. An impact dot printer comprising:

a print section (141) formed of a platen (140) and a print head (150), the print
head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section, including at
least one reflecting plate (112) for reflecting a sound wave, the reflecting plate extending
in a direction orthogonal to a sheet forward direction (A);

a printer case (100) accommodating therein at least the platen and the print
head;

a first cover (110) for covering a top of the printer case, the first cover having a
top plate (110a) and side plates (110b) formed integrally with the top plate;

a second cover (120) turnably mounted on the first cover, the second cover
having a top plate (1202) and side plates (120b) formed integrally with the top plate;

a first overlap portion (190) between the side plates of the first cover and the
side plates of the second cover so that no opening is formed between the side plates of
the first cover and the side plates of the second cover when the second cover is turned
relative to the first cover; and

a second overlap portion (200) between the top plates of the first cover and the
top plates of the second cover so that no opening is formed along the axial line of a
turaing scction (121a) between the first cover and the second cover when the second
cover is turned relative to the first cover.

2. An impact dot printer according to claim 1, in which the first overlap portion is
formed from a fan like overlap strip (191) formed on the ends of the side plates of one of

the covers, and overlapping the side plates of the other cover.

This is the reptacement sheet
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14. An inpact dot printer according to any one o |ai s,
in which the second cover has a reflecting plat ed[ l ing a
sound wave, the reflecting plate extending in a m,# al to
the sheet forward direction (A); at |east one shéet” gui de pl ate

(123) for guiding the printed sheet (P), the sheet guide plate being a
pl ate-1i ke body intersecting the reflecting plate; .and i n which
sheet guide plate is deeper than the refgectl ng pl ate. 15. An i npact

dot printer according to claim 14,

gui de pl at esg,and W’iﬁnﬁh@@éﬂﬁﬁxt&?%ﬂﬁﬁﬁﬁg ARG Yr chiR Q! inwhidetBlsadond | S

smal | er than '‘a width

_turning.

oveﬂap pomon is formed by overlapping an arcuate surface (211) corresponding to a

locus formed by umung a front cnd (120c) of one of the covers, either ﬁrst cover or xhe
sccond covct, upon the othet cover, the frout end bemg on the sxde of the centre of

- R AN — e R AR AR Y i 18 i i O

4. An impact dot printer according to any one of the preceding claims in which the

_second cover is formed so as to be turnable relative to the first cover, and a cutter (110c)
for cutting a sheet is arranged on an edge of the first over, the edge being exposed when

the second cover ls tumed above the ﬁrst cover.

S. __Animpact dot printer according (o any onc of the preceding claims, in which

the seeond cover has a reﬂecnng plate (122) for reﬂectmg a sound ‘wave, the reflecting

plate extending in a direction orthogonal to the sheet forward direction (A);

at least one sheet guide plate (123) for guiding the  printed sheet (P), the sheet

__guide plate being a plate-like body intersecting the reflecting plate; and in which

the sheet guide plate is deeper than the reflecting plate.

6. An impact dot printer according to claim 5, in which there is a plurality of sheet
guide plates and the distance between adjacent sheet guide plates is smaller than a width

of a smallest sheet to bc supplied for printing.

7. An :mpact dot printer accordmg to any one of the precedmg claims, m which

both the ﬁtst cover and tb.e second cover form an upper [ portlon of a sheet discharge path

(180).

This is the replacement sheet
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of a smallest sheet to be supplied for printing. M@a\ct\cjd\qt
printer according to any one of the preceding clai mz ependent

on claim4, in which both the first cover and the s

upper portion of a sheet discharge path (180). 17 ¢ An ap

conpri si ng: a print section (141) forned of a platen (140) and a
print head (150), the print head congronting the platen; and

characteri sed by a silencing (112, 113, 114) disposed above the

print sect8.on: An impact dot printer according to any one of the preceding claims, further
comprising:
a printer case (100) accommodating therein at least the platen and the print head;
a first cover (110) for covering a top of the printer case, the first cover having a
top plate (110a) and side plates (110b) formed integrally with the top plate; and
a second cover (120) turnably mounted on the first cover, the second cover

having a top plate (120a) and side plates (120b) formed integrally with the top plate.

9. An impact dot printer as claimed in claim 8, further comprising:

a first overlap portion (190) between the side plates of the first cover and the side
plates of the second cover so that no opening is formed between the side plates of the
first cover and the side plates of the second coverl when the second cover is turned

relative to the first cover.

10.  An impact dot printer according to claim 9, in which the first overlap portion is
formed from a fan like overlap strip (191) formed on the ends of the side plates of one of

the covers, and overlapping the side plates of the other cover.

11.  Animpact dot printer as claimed in any one; of claims 8 to 10, further
comprising:

a second overlap portion (200) between the top plates of the first cover and the
top plates of the second cover so that no opening is formed along the axial line of a

turning section (121a) between the first cover and the second cover when the second

cover is turned relative to the first cover.

12.  Animpact dot printer according to claim 11, in which the'second overlap portion
is formed by overlapping an arcuate surface (211) corresponding to a locus formed by
turning a front end (120c) of one of the covers, either first cover or the second cover,

upon the other cover, the front end being on the side of the centre of turning.
This is the replacement sheet
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heet Has Been Replaced
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13, An impact dot printer according to claim 11 or 12, in which the second cover is

formed so as to be turnable relative to the first cover, and a cutter (110c) for cutting a
sheet is arranged on an edge of the first cover, the edge being exposed when the second

cover is turned above the first cover.

14.  An impact dot printer according to any one of the preceding claims, in which the
second cover has a reflecting plate (122) for reflecting a sound wave, the reflecting plate
extending in a direction orthogonal to the sheet forward direction (A);

at least one sheet guide plate (123) for guiding the printed sheet (P), the sheet
guide plate being a plate-like body intersecting the reflecting plate; and in which

the sheet guide plate is deeper than the reflecting plate.

15.  Animpact dot printer according to claim 14, in which there is a plurality of sheet
guide plates and the distance between adjacent sheet guide plates is smaller than a width
of a smallest sheet to be supplied for printing.

16.  An impact dot printer according to any one of the preceding claims except when
dependent on claim 4, in which both the first cover and the second cover form an upper

portion of a sheet discharge path (180).

17.  An apparatus comprising:
a print section (141) formed of a platen (140) and a print head (150), the print
head confronting the platen; and characterised by

a silencing means (112, 113, 114) disposed above the print section.

This is the repfacement sheet
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ABSTRACT
APPARATUS WITH SILENCING MEANS

An impact dot printer is disclosed which is designed to reduce noise and
comprises a first cover (110), a second cover (120), and an overlap portion (150, 200).
The first cover is located above a print section (141), and includes sound wave reflecting
plates (112), sheet guide plates (113), and a sound absorbing member (114). Each
reflecting plate, each sheet guide plate, and the sound absorbing member being arranged
close to the print section. The second cover is disposed so as to be turnable relative to
the first cover and form a sheet discharge path (180) together with the first cover. The
second cover also has sound wave reflecting plates (122) and sheet guide plates (123).
Each sheet guide plate is designed to be deeper than each reflecting ﬁlate and the lateral
distance between the sheet guide plates is made smaller than the width of the smallest
sheet which is intended to be fed into the printer. The overlap portion is arranged so that

no opening is provided between the first cover and second cover.

Figure 2.

This is the replacement sheet
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13. An impact dot printer according to claim 11 or 12, in which the second cover is
formed so as to be turnable relative to the first cover, and a cutter (110c) for cutting a
sheet is arranged on an edge of the first cover, the edge being exposed when the second

cover is turned above the first cover.

14.  An impact dot printer according to any one of the preceding claims, in which the
second cover has a reflecting plate (122) for reflecting a sound wave, the reflecting plate
extending in a direction orthogonal to the sheet forward direction (A);

at least one sheet guide plate (123) for guiding the printed sheet (P), the sheet
guide plate being a plate-like body intersecting the reflecting plate; and in which

the sheet guide plate is deeper than the reflecting plate.

15.  An impact dot printer according to claim 14, in which there is a plurality of sheet
guide plafes and the distance between adjacent sheet guide plates is smaller than a width

of a smallest sheet to be supplied for printing.

16. - An 1mpact dot printer according to any one of the preceding claims except when

dependent on claim 4 in which both the first cover and the second cover form an upper

portion of a sheet discharge path (180).

-+—An-apparatus-comprising:

a print section (141) formed of a platen=

and a print head (150), the print
head confrontmg the  platen; -atid charactensed by

print section:



