
EP 0 514 155 B1 Description The present invention relates to a serial
impact printer and more particularly to, but not exclusively to, the
structure of a serial impact printer in which a tension roller is used to
give the tension to a sheet to be 5  printed and to the structure of a
sheet guide for the purpose of reducing the volume of noise produced in the
printer. A conventional serial impact printer concerning the present
invention will be described with reference to figure 4. This kind of
apparatus is also disclosed in e.g. DE-A-34 21 936. Figure 4 is a sectional
view outlining the conventional serial impact printer. In figure 4,
reference 10 numeral 1 designates a platen; 2, tension rollers (only one is
shown); and 3, 4 and 5, sheet retaining rollers. The platen 1 and the
tension rollers 2 are rotated in the directions of the arrows A and B,
respectively, to convey a printing sheet P in the direction of the arrow C.
Further in figure 4, reference numeral 6 designates a sheet retaining plate
adapted to prevent a printing sheet P from being raised when it is conveyed
to a printing region; 7, a sheet guide; 8 and 9, discharging 15  sheet
guides for guiding the front end portion of a printed sheet to the tension
rollers 2; 10, an impact dot head; and 11, a carriage on which the head 10
is mounted. The carriage 11 is guided by guide shafts 12 and 13, to move
over the printing sheet and vertically along the platen 1. Further in
figure 4, reference numeral 14 designates a guide member mounted on the
carriage 11. The guide member 14 is adapted to guide the printing sheet P
along the outer cylindrical wall of the platen 1 20  near the printing
region where the platen 1 is presented to the head 10. In order to guide
the front end portion of the sheet P along the platen 1 and towards the
tension rollers 2, the guide member 14 is so shaped that a small gap is
formed between its guide surface and the tangent line from the outer
cylindrical wall of the platen 1 to the tension roller 2. In the
conventional serial impact printer thus constructed, the tension rollers 2
are rotated at a 25 peripheral speed slightly higher than the platen 1 so
that the conveyance of the sheet P by the platen 1 is assisted. Also by
this higher peripheral speed, tension is suitably applied to the sheet P to
prevent the latter from being raised and to reduce the volume of noise
produced during printing. Although only one tension roller 2 is shown in
figure 4, in fact a plurality of tension rollers 2 are arranged along the
direction of axis of the platen 1 and each in parallel with the latter.
During printing, the guide member 14 is not in contact with 30 the sheet P
as shown in figure 4. The above-described serial impact printer suffers
from the following problems to be solved: In general, in a serial impact
printer, sheets having a width of 10.16 to 40.64 cm (four to sixteen
inches) are used. As was described above, a plurality of tension rollers 2
are arranged in the direction of axis of the platen 1. Hence, in the sheet
P, the tension is distributed in the direction of width. That is, tension
applied to 35 the part of the sheet in contact with the tension rollers 2
is satisfactory. However, the tension applied to the part of the sheet
where none of the tension rollers are in contact is unsatisfactory in that
the sheet may become raised and it is difficult to prevent the production
of noises during printing. In order to uniformly distribute tension over
the sheet, a tension roller may be employed which is a wide as the platen
1. However, the method is still disadvantageous in that such components
increase the 40 manufacturing cost, and accordingly it is difficult to
reduce the manufacturing cost of the printer. Moreover, since it is
essential to polish the outer cylindrical wall of the tension roller, it is
impossible to reduce the diameter of the tension roller; that is, it is
difficult to achieve miniaturisation of the tension roller. In order to
maintain a suitable tension at the part of the sheet where none of the
tension rollers 2 are in contact, the sheet conveyance force of the tension
rollers 2 should be increased. However, in this case, 45 since the
peripheral speed of the tension rollers 2 must be higher than that of the
platen 1, the sheet P is caused to slip on the platen 2, and it is
therefore difficult to convey the sheet with high accuracy. In the case
where a sheet of continuous form is used with a push type tractor, the
printer is operated with the sheet retaining rollers 3 and 4 released, and
therefore, the sheet P is more liable to slip on the platen 1, and at worst
it may go over the tractor pins. so     Accordingly, an object of this
invention is to eliminate the above-described difficulties accompanying a
conventional serial impact printer. More specifically, an object of the
invention is to provide a serial impact printer which is low in
manufacturing cost and can be miniaturised, and which can convey a printing
sheet with high accuracy and produces less noise. The foregoing object of
the invention has been achieved by the provision of a serial impact printer
55 comprising: a platen; an impact dot head facing said platen; 



one or more tension rollers located downstream of said platen and said
impact dot head in a 2    EP 0 514 155 B1 conveyance direction of a printed
sheet; a guide member which moves with said impact dot head for guiding
said sheet over said platen after said sheet passes said impact dot head,
characterised in that said guide member has an end portion protruding
beyond the tangential path between the platen and 5  the or each tension
roller towards the platen for improved guidance of said sheet to the or
each tension roller. Also there is provided a serial impact printer
comprising: tension rollers positioned downstream of a region, in the
direction of conveyance of a printing sheet, where a platen and an impact
dot head confront with each other; and a guide member which is moved 10
together with said head, to guide said sheet along the platen near the
region where the platen and the head confront with each other; in which,
according to the invention, the guide member has an end portion which is
protruded towards the platen through a plane which is defined by the
portions of the tension rollers and platen which are brought into contact
with the sheet. In the printer, the peripheral speed of the tension rollers
is higher than that of the platen. 15     Embodiments of the present
invention will now be described with reference to the accompanying figures,
of which; figure 1 is a sectional view illustrating an embodiment of a
serial impact printer according to the present invention; figure 2 is a
perspective view of a guide member in the printer shown in figure 1; 20
figure 3 is a sectional view illustrating a sheet path in the printer shown
in figure 1; and figure 4 is a sectional view showing a conventional serial
impact printer. One preferred embodiment of this invention will be
described with reference to figures 1 through 3. Figure 1 is a sectional
view outlining a conventional serial impact printer according to the
invention. In figure 1, reference numeral 1 designates a platen; 2, tension
rollers (only one shown); and 3, 4 and 5 sheet 25  retaining rollers. The
platen 1 and the tension rollers 2 are rotated in the directions of the
arrows A and B, respectively, to convey a printing sheet P in the direction
of the arrow C. The tension rollers 2 are rotated at a peripheral speed
slightly higher than the platen 1, and are arranged in the direction of
axis of the platen 1 and in parallel with the latter. Further in figure 1,
reference numeral 6 designates a sheet retaining plate adapted to prevent a
printing 30  sheet P from being raised which is being conveyed to a
printing region; 7, a sheet guide; 8 and 21, discharging sheet guides for
guiding the front end portion of a printed sheet to the tension rollers 2;
10, an impact dot head; and 11, a carriage on which the head 10 is mounted.
The carriage 11 is moved in a direction perpendicular to the guide shafts
12 and 13. Further in figure 1, reference numeral 20 designates a guide
member mounted on the carriage 11. The 35  guide member 20 is adapted to
guide the printing sheet P along the outer cylindrical wall of the platen 1
near the printing region where the platen 1 confronts the head 10. The
guide member 20 has a guide surface 201 which is curved where it is
adjacent to the cylindrical surface of the platen 1. That is to say, the
guide surface 201 is so shaped as to guide the front end portion of the
sheet P along the platen 1 and towards the tension rollers 2. 40     The
guide member 20 has an end portion 202 on the side of the guide member 20
towards the platen 1. The end portion 202, as shown in figure 1, is
slightly protruded towards the platen 1 beyond a sheet path between the
platen 1 and the tension rollers 2. That is to say, beyond a tangent line T
(cf. figure 3) from the platen to the tension rollers. The end portion 202,
as shown in figure 2, is positioned over the printing wire section (not
shown) of the printing head, and protrudes towards the platen 1. 45     As
shown in figure 3, the discharging sheet guide 21 has a guide surface 211
which is so shaped as to guide the front end portion of the sheet P towards
the tension rollers 2 after having been guided round the platen 1 by the
guide surface 201 of the guide member 20. Hence, the front end portion of
the sheet P is guided as indicated by the broken line P1 in figure 3. In
figure 3, the one-dot chain line T is the aforementioned tangent line of
the platen 1 to the tension rollers 2. so    In the serial impact printer
thus constructed, the printing sheet P behaves as follows when printed. The
portion of the sheet P which is not confronted with the end portion 202 of
the guide member 20, forms a 



sheet path which is substantially similar to the tangent line T between the
platen 1 and the tension rollers 2. However, the portion of the sheet P
which is confronted with the end portion 202 of the guide member 20 forms a
sheet path curved slightly counterclockwise as indicated by the solid line
in figure 3 by the sheet P 55  contacting the end portion 202. Hence, even
the portion of the sheet P which is not confronted with the tension rollers
2 and heretofore became raised, forms a sheet path curled slightly
counterclockwise by being brought into contact with guide member 20 when
the printing head 1 is moved over it. Thus, the sheet path is slightly
increased in 3    EP 0 514 155 B1 length and the tension of the sheet P is
increased. That is to say, tension is suitably applied to the sheet P, thus
preventing the sheet from being raised. As is apparent from the above
description, the area of the part of the sheet which is brought into
contact with the platen is increased, the sheet flutters less when struck
by the printing wires of the impact 5  dot head, and accordingly the
printing is quieter. The following Table 1 indicates the results of noise
measurements produced when letters of the alphabet were printed at a rate
of about ninety characters per second. In the measurement, the tension
rollers 2 were spaced about 50mm from one another, and the tension was
about 20 g per 50 mm, and the amount of protrusion of the guide member end
portion 202 was changed from 0 to 3 mm, and the width of io  the guide
member end portion 202 was changed to 10 mm, 25 mm, and 50 mm. TABLE 1 15
Protusion          End Width         10mm             25mm             50mm
0 mm                                57.2dB         57.2dB
57.0dB 0.5 mm                              57.0dB           56.6 dB
56.3dB 1.0mm                               56.5dB           53.4dB
53.3dB 1.5 mm                              56.2dB           53.2dB
53.1dB 25      2.0 mm                               56.0dB          53.2dB
53.0dB 2.5 mm                              55.4dB           53.0dB
53.0dB 3.0 mm                              55.1dB           53.0dB
52.9dB 30 As is seen from the above Table 1, in order to decrease the
volume of noise, it is preferable that the width of the guide member end
portion 202 is at least half of the space between the tension rollers 2,
and the amount of protrusion of the guide member end portion is 0.5 mm or
more. When the amount of 35  protrusion of the guide member end portion is
3.0 mm or more, the guide member end portion strongly rubs the surface of
the sheet which has been just printed, thus making the resultant print
dirty. Hence, it is preferable that the amount of protrusion of the guide
member end portion 202 is in a range of 0.5mm to 3.0mm but most preferably
in the range of 1.0 mm to 2.5 mm. The serial impact printer thus
constructed according to the invention has the following merits or effects:
40     The part of the guide member, which is moved together with the
impact dot head, is protruded towards the platen to contact the sheet, so
that, at the contacting point, the sheet path is bent outwardly to increase
the tension applied to the sheet. This prevents the portion of the sheet
from being raised which is locate downstream of the printing section.
Hence, although a plurality of tensions rollers are arranged in the
direction of axis of the platen and in parallel with the latter, tension is
suitably applied to the part of the 45 sheet which is located downstream of
the printing region. Therefore, even though tension rollers small in
diameter can be used, the volume of noise can be decreased. Thus, the
serial impact printer can be low in manufacturing cost, small in size, and
relatively quiet. Furthermore, with the printer of the present invention,
the sheet is prevented from being raised by only slightly increasing the
sheet conveying force of the tension rollers. Hence, the printer of the
present so  invention does not have a lowered sheet conveying accuracy, and
the sheet goes over the pins when a push type tractor is used. Thus, the
serial impact printer of the invention is excellent in the conveyance of a
printing sheet and relatively quiet. Claims 55 1. A serial impact printer
comprising; a platen (1); 



an impact dot head (10) facing said platen; 4    EP 0 514 155 B1 *C   L  M
S* length and the tension of the sheet P is increased. That is to say,
tension is suitably applied to the sheet P. thus preventing the sheet from
being raised. As is apparent from the above description, the area of the
part of the sheet which is brought into contact with the platen is
increased, the sheet flutters less when struck by the printing wires of the
impact 5 dot head, and accordingly the printing is quieter. The following
Table 1 indicates the results of noise measurements produced when letters
of--the alphabet were printed at a rate of about ninety characters per
second. In the measurement, the tension rollers 2 were spaced about 50mm
from one another, and the tension was about 20 g per 50 mm, and the amount
of protrusion of the guide member end portion 202 was changed from 0 to 3
mm, and the width of 10 the guide member end portion 202 was changed to 10
mm, 25 mm, and 50 mm. TABLE 1 15       Protrusion        End Width
10mm             25mm             50mm 0 mm
57.2dB           57.2dB              57.0dB 0.5 mm
57.0 dB          56.6 dB           56.3 dB 20 1.0 mm
56.5 dB          53.4 dB          53.3 dB 1.5 mm
56.2dB           53.2dB           53.1dB 25      2.0 mm
56.0 dB          53.2 dB           53.0 dB 2.5 mm
55.4 dB          53.0 dB           53.0 dB 3.0 mm
55.1dB           53.0dB            52.9dB 30 As is seen from the above
Table 1, in order to decrease the volume of noise, it is preferable that
the width of the guide member end portion 202 is at least half of the space
between the tension rollers 2 and the amount of protrusion of the guide
member end portion is 0.5 mm or more. When the amount of 35 protrusion of
the guide member end portion is 3.0 mm or more, the guide member end
portion strongly rubs the surface of the sheet which has been just printed,
thus making the resultant print dirty. Hence, it is preferable that the
amount of protrusion of the guide member end portion 202 is in a range of
0.5mm to 3.0mm but most preferably in the range of 1.0 mm to 2.5 mm. The
serial impact printer thus constructed according to the invention has the
following merits or effects: 40     The part of the guide member, which is
moved together with the impact dot head, is protruded towards the platen to
contact the sheet, so that, at the contacting point, the sheet path is bent
outwardly to increase the tension applied to the sheet. This prevents the
portion of the sheet from being raised which is locate downstream of the
printing section. Hence, although a plurality of tensions rollers are
arranged in the direction of axis of the platen and in parallel with the
latter, tension is suitably applied to the part of the 45 sheet which is
located downstream of the printing region. Therefore, even though tension
rollers small in diameter can be used, the volume of noise can be
decreased. Thus, the serial impact printer can be low in manufacturing
cost, small in size, and relatively quiet. Furthermore, with the printer of
the present invention, the sheet is prevented from being raised by only
slightly increasing the sheet conveying force of the tension rollers.
Hence, the printer of the present so invention does not have a lowered
sheet conveying accuracy, and the sheet goes over the pins when a push type
tractor is used. Thus, the serial impact printer of the invention is
excellent in the conveyance of a printing sheet and relatively quiet.
Claims 55 1. A serial impact printer comprising; a platen (1); an impact
dot head (10) facing said platen; 4   



EP 0 514 155 B1 * C   L   M  S * one or more tension rollers (2) located
downstream of said platen (1) and said impact dot head in a conveyance
direction of a printed sheet; a guide member (20) which moves with said
impact dot head (10) for guiding said sheet over said platen after said
sheet passes said impact dot head, characterised in that 5         said
guide member has an end portion (202) protruding beyond the tangential path
(T) between the platen (1) and the or each tension roller towards the
platen for improved guidance of said sheet to the or each tension roller.
2. A serial impact printer as claimed in claim 1, in which said end portion
(202) protrudes beyond the 10    tangential path by an amount x in the
range 0.5 < x < 3mm. 3. A serial impact printer as claimed in claim 1, in
which said end portion (202) protrudes beyond the tangential path by an
amount x in the range 1 < x < 2.5mm. 15  4. A serial impact printer as
claimed in claim 1, 2 or 3, in which there are two or more tension rollers
(2) sharing a common axis and one or more guide members (20) such that each
guide member (20) is disposed between adjacent tension rollers (2). 5. A
serial impact printer as claimed in claim 4, in which the lateral dimension
of the or each guide 20     member parallel to said common axis of the
tension rollers is greater than or equal to half the distance between the
respective tension rollers (2). 6. A serial impact printer comprising:
tension rollers positioned downstream of a region, in the direction of
conveyance of a printing sheet, where a platen and an impact dot head
confront with each other; and a 25     guide member which is moved together
with said head, to guide said sheet along said platen near said region
where said platen and said head confront with each other, CHARACTERISED in
that said guide member has an end portion which is protruded towards said
platen through a plane which is defined by the portions of said tension
rollers and platen which are brought into contact with said sheet. 30 7. A
serial impact printer as claimed in claim 6, CHARACTERISED in that said
tension rollers are higher in peripheral speed than said platen.
PatentansprUche 35 1. Serieller Anschlagdrucker, umfassend: eine Walze (1);
einen der Walze gegenUberliegenden Anschlagpunktdruckkopf (10); eine oder
mehrere Spannrollen (2), welche in einer Transportrichtung eines bedruckten
Bogens nach 40     der Walze (1) und dem Anschlagpunktdruckkopf angeordnet
sind; ein FUhrungselement (20), watches sich mit dem Anschlagpunktdruckkopf
(10) bewegt, um den Bogen Ober der Walze zu fUhren, nachdem der Bogen an
dem Anschlagpunktdruckkopf vorbeigegangen ist, dadurch gekennzeichnet, daB
das FUhrungselement einen Endabschnitt (202) aufweist, welcher Ober den
tangentialen Weg (T) 45     zwischen der Walze (1) und der oder den
Spannrollen in Richtung auf die Walze vorsteht, um die FUhrung des Bogens
zu der odor den Spannrollen zu verbessern. 2. Serieller Anschlagdrucker
nach Anspruch 1, bei welchem der Endabschnitt (202) Ober den tangentialen
Weg mit einem Betrag x in dem Bereich 0,5 < x < 3 mm hinausragt. 50 3.
Serieller Anschlagdrucker nach Anspruch 1, bei welchem der Endabschnitt
(202) Ober den tangentialen Weg mit einem Betrag x in dem Bereich 1 < x <
2,5 mm hinausragt. 4. Serieller Anschlagdrucker nach Anspruch 1, 2 oder 3,
bei welchem sich zwei odor mehr Spannrollen (2). 55     eine gemeinsame
Achse und ein oder mehrere FUhrungselemente (20) teilen, derart, daB jedes
FUhrungselement (20) zwischen benachbarten Spannrollen (2) angeordnet ist.
5    EP 0 514 155 Bi                 I 111111 111111 liii liii 11111 s*C
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5. Serieller Anschlagdrucker nach Anspruch 4, be! welchem die seitliche
Ausdehnung des oder jedes FUhrungselements parallel zu der gemeinsamen
Achse der Spannrollen groeer odor gleich dem halben Abstand zwischen den
entsprechenden Spannrollen (2) ist. a  8. Serieller Anschlagdrucker,
umfassend: Spannrollen, welche in der Transportrichtung elnes Druckbogens
nach einem Bereich angeordnet sind, in welchem eine Walze und ein
Anschlagpunktdruckkopf einander gegenfiberstehen; und ein FUhrungselement,
welches zusammen mit dem Kopf bewegt wird, urn den Bogen entlang der Walze
in der Nahe des Bereichs zu fahren, in welchem die Walze und der Kopf
einander gegentiberstehen, 10     dadurch gekennzeichnet, daB das
FUhrungselement oinen Endabschnitt aufweist, welcher in Richtung auf die
Walze durch eine Ebene ragt, welche durch die in Kontakt mit dem Bogen
gebrachten Abschnitte der Spannrollen und der Walze festgolegt ist. t6  7.
Serieller Anschlagdrucker nach Anspruch 6, dadurch gekennzeichnet, daB die
Spannrollen eine grdBere Umfangsgeschwindigkeit haben als die Walze.
Revendlicatlons wf20 1. Imprimante sdrie a percussion comprenant: un
cylindre d'impression (1); une tOte matricielle a percussion (10) faisant
face audit cylindre d'impression; un ou plusieurs rouleaux de tension (2)
situes en aval dudit cylindre d'impression (1) at de ladite 25     tete
matricielle a percussion dans un sons de transport d'une feuille imprimde;
un el6ment de guidage (20) qui se deplace avec ladite tOte matricielle a
percussion (10) pour guider ladite feuille sur ledit cylindre d'impression
apres quo ladite fouille a pass6 ladite tOte matricielle a percussion,
caract6ris6e en ce quo ledit 4ldment de guidage possbde une partie
d'extremitd (202) faisant saillie au-del& du chemine- 30     ment
tangentiel (1) entre le cylindre d'impression (1) et le ou chaque rouleau
de tension vers le cylindre d'impression pour un guidage ameliore de ladite
feuille jusqu'au rouleau de tension ou jusqu'a chacun de ceux-ci. 2.
Imprimante serie A percussion selon la revendication 1, dans laquelle
ladite partie d'extremitd (202) fait 35     saillie au-del& du cheminement
tangentiel d'une quantitd x comprise dans la plage 0,5 < x < 3 mm. &
Imprimante serie & percussion selon la revendication 1, dans laquelle
ladite partie d'extremite (202) fait saillie au-del& du cheminement
tangentiel d'une quantite x comprise dans la plage 1 < x < 2,5 mm. 4o  4.
Imprimante serie a percussion selon la revendication 1, 2 ou 3, dans
laquelle il y a deux rouleaux de tension (2) ou plus partageant un axe
commun et un ou plusiours didments de guidage (20) de maniere quo chaque
dldment de guidage (20) soit dispose entre des rouleaux de tension
adjacents (2). 5. Imprimante serie a percussion selon la revendication 4,
dans laquelle la dimension lat6rale du ou de 45     chaque 6l6ment de
guidage paralbleo audit axe commun des rouleaux de tension est supdrieure
ou 4gale a la moitie de la distance entre les rouleaux de tension
respectifs (2). 6. Imprimante serie a percussion comprenant: des rouleaux
de tension positionnds en aval d'une zone, dans le sons de transport d'une
feuille d'impression, oC un cylindre d'impression et une tOte matricielle
60     a percussion se font face ; et un didment de guidage qui est d6placd
en mimne temps quo ladite tote, pour guider ladite feuille le long du
cylindre d'impression pros de la zone oO le cylindre d'impression at la
tOte se font face, caracterisee on co quo ledit 1d6ment de guidage possede
une partie d'extrdmite qui est on saillie vers ledit cylindre d'impression
par l'intermediaire d'un plan qui est defini par les parties desdits
rouleaux de tension et as     dudit cylindre d'impression qui sont ameneos
en contact avec ladite fouille. 7. Imprimante serie a percussion selon la
revendication 6, caracterisee en ce quo lesdits rouleaux de tension ont une
vitesse p6riph6drique superieure & cello dudit cylindre d'impression. 6    


