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Ways of carrying out the Invention are de- scribed in detail below with
reference to the draw- The present invention relates to a dot matrix  ings
which illustrate only specific embodiments, center.
and in which: Both, enhancement in printing quality and   5     Fig. 1   is
a diagram explaining the positional speed-up in printing process are highly
required for          relation between the printing levers a dot matrix
printer, conceived as a computer ter-           and the printing wires
according to a minal equipment, for forming patterns of characters
first embodiment of the present inven- or the like on a recording medium
by use of                tion printing wires. The printing head, disclosed
in US-  10  Fig. 2   shows the arrangement of the printing A-4,669,898 and
JP-A-29681/1983, has been devel-           levers, oped to meet this
requirement. In this known print-   Fig. 3   Is a sectional view showing
one exam- ing head, the printing ends of the printing wires are         ple
of a printing head to which the disposed in two parallel rows of guide
holes pro-             present invention Is applied, vided at the front end
of a nose portion of the   15  Fig. 4   Is a diagram explaining the
positional printing head. A plurality of electromagnetically ac-
relation between the printing levers tuated armatures or printing levers
have their mov-  and the printing wires, able ends connected to the driven
ends of the .       Fig. 5   is a diagram explaining the positional
printing wires. As illustrated in Fig. 5 all of the         relation
between the printing levers printing levers a are radially disposed with
respect  20    and the printing wires according to the to said guide holes
and have their movable ends               prior art, and positioned on an
elliptical line, so as to minimize  Fig. 6   is a schematic plan view of a
wire dot the curvatures of all of the printing wires. Thus,
printer showing an embodiment In ac- with this configuration, a projected
distance I from       cordance with the present invention. the joining
point c between the driven end of a   25   Turning first to Fig. 3, there
is shown one printing wire b and the  corresponding inner end of  example
of the printing head to which the present a printing lever a on the one
hand to the printing  invention is applied. In Fig. 3, a plurality of
cores, end of the printing wire b on the other hand is  generally
designated at 1, are protruded over the shortened. The minimized curvature
or deflection of  surface of an annular magnetic plate 2. Disposed the
printing wires results in a reduced friction be-  30  on the respective end
surfaces of cores 1 vis-a-vis between the printing wires and the guide
holes. Be-  with each other are armatures 11 fixed to printing sides, the
entire length of the printing wires b is  levers 10. While no printing is
performed, magnetic also shortened, thus decreasing their inertia.   fluxes
from permanent magnets 3 secured to the Therefore, the known configuration
serves to   surface of magnetic plate 2 act to hold armatures increase the
velocity of the printing process.  35  11 by attraction against the
resilientforces of plate However, when the inner ends of the printing
springs 5. During printing, the attraction of arma- levers  a are
concentrated on an elliptical line at the  tures 11 is released when
electromagnetic coils 4 head center, adjacent printing wires b come exces-
wound on cores 1 are selectively energized by sively close to each other in
a region encircled by  electric current to negate the permanent magnetic a
circle in Fig. 5, namely a region where the   40  fluxes. Due to the
resilient force of the plate curvature of the ellipse is large. As a
result, it is  springs 5, printing wires 12 connected to the radi-
impossible to provide a higher number of printing  ally inner ends of the
printing levers 10 are then wires as would be required to enhance the
printing  pushed through guide holes at the end of a nose quality. In
addition, the problem may occur that   portion 6, thus effecting the
printing process. contiguous printing wires come into contact with  45
Fig. 4 is a plan view seen from the left side of each other. To avoid this,
a high accuracy of manu-  Fig. 3 and illustrating on an exaggerated scale
the facturing and assembling the individual parts of the  positional
relation between the printing levers 10 printing head is necessary and
leads to increased  and the printing wires 12. The printhead of Fig. 4
manufacturing costs.                               forms the subject matter
of a divisional application. It is a primary object of the present
invention to  so  Referring to Fig. 4, the reference numeral 7 remedy the
foregoing problems of the prior art and  denotes a guide plate provided
with two parallel to provide a printing head for a dot matrix printer  rows
of guide holes 8. The guide plate 7 is fixed to which allows the printing
quality to be enhanced   the end of nose portion 6 as shown in Fig. 3. The
and the printing speed to be increased to the      guide holes 8 serve to
guide the printing ends d of greatest possible degree without necessitating
a   55  the printing wires 12 whose driven ends are fixed remarkable
enhancing of the accuracy of its parts  to the printing levers 10 as
mentioned before. The and of the assembly.
printing levers 10 are positioned around these This object is solved with a
printer as claimed.  guide holes and, except for printing levers 1 OA, 2
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to the corresponding       so that printing wires fixed to the ends of
respec- guide hole 8 so that their axes pass through the  tive printing
levers do not come Into contact with projected centers of corresponding
guide holes 8.  each other. Different from the printing head shown The
inner ends of the printing levers 10 are dis-  in Fig. 4, in this case the
inner ends of the printing posed outwards to have a projected distance I
from    5  levers 10 are arranged in what may be called a the  guide holes
8. The printing levers are arranged  zigzag fashion, as to be seen from
Fig. 2. With  this at  spacings [err]of, e.g. 0.2 mm, so that the printing
arrangement, the inner ends of the printing levers wires 12 do not come
into contact with each other.  1 OF are disposed as close as possible to
positions On the other hand, printing levers 10A cor-    just above the
respective guide holes 8. The inner responding to guide holes 8A provided
at both  10  ends of printing levers 1 OR are retracted with re- ends of
the parallel rows of guide holes are ar-  spect to those of printing levers
1OF and disposed ranged in such a manner that their axial lines 10a  to
approach positions just above the respective are displaced inwards from the
projected centers of  guide holes 8 to the greatest possible degree. As the
corresponding guide holes 8A. Furthermore,     shown in Fig. 2, printing
levers 1 OF and I OR are printing levers 10A are placed to keep at least
15  alternately arranged. spacings [err] between contiguous printing levers
10B.    Note that in the Figures the numeral 9 denotes The two levers 10A
on each side of the parallel  a spacer for supporting plate springs 5. The
inner rows are spaced apart by a distance defined by the  peripheral edge
of spacer 9 (Fig. 1) is formed with two rows of guide holes 8. As in the
case of the  rugged plate spring support parts 9a corresponding other
printing levers 10, their inner ends are posi-  20  to the position of the
individual inner ends of print- tioned at given distances I from the
corresponding   ing levers 10 in order  to equalize the effective guide
holes BA.                                    lengths L of levers 10 through
plate springs 5, viz., As a result of this arrangement, angular de-  the
distances from the inner ends of levers 10 to viations are caused between
the axial lines 10a of  the inner peripheral edge of spacer 9. Fig. 1 sche-
the printing levers 10A and the projected axial lines   25   matically
illustrates this situation with the armatures 12a of the associated
printing wires 12. In other  11 and the plate springs 5 being omitted. The
words, an angle is formed between the axial line  fundamental
constructions, including dimensions, 10a of each printing lever 10A and the
plane of the  etc., of armatures 11 and printing levers 10 are
corresponding printing wire 12. It is, however, pos-  respectively the same
and, hence, the effective sible to reduce the curvature of the printing
wires 30  lengths A (see Fig. 3) of the plate springs 5 be- 12 connected to
the printing levers 10A to the   come all equal. same value as that of the
printing wires 12 con-     Since the inner ends of the printing levers 10F
nected to printing levers 10. The curvature or de-  are near to positions
just above the corresponding flection corresponds to the projected distance
1  guide holes 8, the deflections of the corresponding between the driven
end corresponding to the join-   3 printing wires 12 are nearly eliminated.
The posi- ring point c with a printing lever 1 OA and the print-  tion of
the inner ends of the printing levers 10R are ing end d in Fig. 3. Hence,
the printing can be    spaced apart by e.g. 0.5 mm from positions just
surely performed under the same condition for all  above the corresponding
guide holes 8,thereby printing wires.
still minimizing the deflections of the printing wires In accordance with
the described printing head,  40  12 connected to printing levers 10R. Due
to this only the printing levers 1OA are made to deviate  arrangement of
the printing levers 1 0, the axial from the projected centers of
corresponding guide  lines 10a of some printing levers 10 may not pass
holes 8A to provide the necessary clearance [err]      through the
projected centers of the corresponding between contiguous printing levers
10B and levers  guide holes 8 and are not properly aligned with but 10A
themselves. However, when a considerable  45  intersect the plane of the
printing wires 12. How- processing or assembling accuracy is required in
ever, these deviations are remarkably small as order to secure necessary
clearances 8 between     compared with the effective length L of the
printing the printing levers 10 because of a high density  levers 10, so
that there is almost no influence from with which the printing levers are
disposed, neces-  those deviations. sary gaps may be provided between
adjacent print-  so  Due to the zigzag arrangement of the plurality ing
levers. 10 by having them deviating from the  of printing levers, explained
above, the outwardly alignment shown in Fig. 4 in a manner, correspond-
fan-shaped spaces between the radially disposed ing to printing levers 10A.
printing levers can be utilized as spatial portions in Referring to Figs. 1
through 3, an embodiment    which the respective printing wires are placed.
It is of the present invention will now be described.  55  also feasible to
concentrate the printing wires with A group of printing levers 10 are
disposed at  high density at the center of the printing head spacings 8 of,
e.g. 0.2 mm, corresponding to the   without remarkably enhancing both, the
processing cores 1 provided on the annular magnetic plate 2,  accuracy of
parts and the assembling accuracy 3    
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printing levers (10) to selectively move said Moreover, the inner ends of
the printing levers     wires between a printing position and a rest which
protrude forward toward the center can be      position, disposed as close
as possible to positions just         characterized in that In the plane
defined above the corresponding guide holes. Similarly, the    5  by the
inner end portions of said printing le- inner ends of the retracted
printing levers are al-  vers (10), one (1OF) of at least two contiguous
lowed to be placed still near to positions just above  printing levers
(10F, 10R) has its inner end the corresponding guide holes. By virtue of
these  portion positioned nearer to the projection of characteristics, the
deflections of the printing wires  the corresponding guide hole (8) than
has the can be reduced to the greatest possible degree,  10    other with
respect to the projection of its cor- thereby decreasing the friction
between the printing    responding guide hole. wires and the wire guide
members. Consequently, the durability of the printing head can be amelio-
2. The printer according to claim 1, further com- rated.  Simultaneously,
the entire lengths of the      prising plate springs (5) fixed to said
printing printing wires are reduced and the inertia thereof is  15  levers
(10) for imparting biasing forces to said also decreased. It is thus
feasible to attain a high-    printing levers and a spacer (9) for pressing
speed printing by smaller driving forces.               said plate springs
(5) to equalize the effective The printing levers used to drive those
printing  lengths of said plate springs. wires guided by the guide holes 8A
at the end of the rows of guide holes are displaced from the   20   3. The
printer according to claim 1 or 2, char- projected centers of the guide
holes, thus providing  acterized in that the axial lines (10a) of those the
necessary gaps between those printing levers        of the printing levers
(10A) connected to print- and  the adjacent levers. This arrangement
permits   ing  wires (12) guided by guide holes (8A) .     to dispose the
inner ends of these printing levers    positioned in the vicinity  of the
end portion of closest to positions just above the respective guide   25
the rows of guide holes, deviate from projected holes, still keeping the
necessary clearance be-        centers of said guide holes (8A), these
printing --    tween the printing levers densely provided in the
levers being disposed  to form gaps (err) be- vicinity of the ends of the
guide hole rows without      tween adjacent ones of the other printing le-
considerably enhancing the accuracy with which       vers (10) and between
themselves enough to the parts are processed and assembled. Also in  30
avoid a mutual interference of said printing this case, the deflections of
the printing wires are     wires. minimized  resulting in advantages
already men- tioned above.
PatentansprUche Fig. 6 is a schematic plan view of a wire dot. printer
showing an embodiment in accordance with  35  1. Ein Punktmatrixdrucker bei
dem ein Druckkopf . the present invention. Desired figures and char-
verwendet wird, der umfaot: acters are printed on printing paper P arranged
eine Vielzahl von Drucknadeln (12), je mit etween platen 27 and ink ribbon
25 by impact dot       einem Druckende (d) und einem angetriebene head 20
mounted on carriage 26 which is sup-           Ende, von denen die
Druckenden in Ftlhrungs- ported movably in the printing column direction.
40    ltchern (8, 8A) einer FUhrungsplatte (7) ange- ordnet sind, Claims
eine Vielzahl von Druckhebeln (10), deren Anzahl gleich der Anzahl der
Nadein (12) ist, 1. A dot matrix printer using a printing head com-   wobel
jeder der Druckhebel (10) einen mit dam prising
45       angetriebenen Ende einer der Nadeln verbun- a plurality of
printing wires (12), each hav-    denen inneren Endabschnitt aufweist und
die ing a printing end (d) and a driven end, said        Druckhebel (10) im
wesentlichen radial in be- wires having their printing ends disposed in
zug auf die FUhrungsl6cher (8, BA) in elner im guide holes (8, 8A) of a
guide plate (7),            wesentlichen parallel zur FUhrungsplatte (7) a
plurality of printing levers (10) equal in  50  verlaufenden Ebene
angeordnet sind, und number to the number of wires (12), each of
eine Antriebsanordnung (3, 4, 5, 11) zum said printing levers (10) having
an inner end        Antrieb der Druckhebel (10), um selektiv die portion
connected to the driven end of one of        Nadeln zwischen einer
Druckposition und einer said wires, said printing levers (10) being sub-
Ruheposition zu: bewegen, stantially radially disposed with respect to said
55   dadurch  gekennzelchnet, dal) in der guide holes (8, 8A) in a plane
substantially         durch die inneren Endabschnitte der Druckhe- parallel
to said guide plate (7), and                bel (1O) definierten Ebene
einer (1 OF) von min- driving means (3, 4, 5, 11) for driving said
destens zwei benachbarten Druckhebeln (1OF, 4    
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printing levers (10) to selectively move said Moreover, the inner ends of
the printing levers     wires between a printing position and a rest which
protrude forward toward the center can be        position, disposed as
close as possible to positions just            characterized in that in the
plane defined above the corresponding guide holes. Similarly, the   5  by
the inner end portions of said printing le- inner ends of the retracted
printing levers are al-     vers (10), one (10F) of at least two contiguous
lowed to be placed still near to positions just above   printing levers
(10F, 10R) has its inner end the corresponding guide holes. By virtue of
these       portion positioned nearer to the projection of characteristics,
the deflections of the printing wires  the corresponding guide hole (8)
than has the can be reduced to the greatest possible degree,   10    other
with respect to the projection of its cor- thereby decreasing the friction
between the printing    responding guide hole. wires and the wire guide
members. Consequently, the durability of the printing head can be amelio-
2. The printer according to claim 1, further com- rated. Simultaneously,
the entire lengths of the        prising plate springs (5) fixed to said
printing printing wires are reduced and the inertia thereof is  15  levers
(10) for imparting biasing forces to said also decreased. It is thus
feasible to attain a high-   printing levers and a spacer (9) for pressing
speed printing by smaller driving forces.               said plate springs
(5) to equalize the effective The printing levers used to drive those
printing    lengths of said plate springs. wires guided by the guide holes
8A at the end of the rows of guide holes are displaced from the   20   3.
The printer according to claim 1 or 2, char- projected centers of the guide
holes, thus providing    acterized in that the axial lines (10a) of those
the necessary gaps between those printing levers        of the printing
levers (10A) connected to print- and the adjacent levers. This arrangement
permits      ing wires (12) guided by guide holes (8A) to dispose the inner
ends of these printing levers      positioned in the vicinity of the end
portion of closest to positions just above the respective guide   25  the
rows of guide holes, deviate from projected holes, still keeping the
necessary clearance be-        centers of said guide holes (8A), these
printing tween the printing levers densely provided in the       levers
being disposed to form gaps (err) be- vicinity of the ends of the guide
hole rows without     tween adjacent ones of the other printing le-
considerably enhancing the accuracy with which          vers (10) and
between themselves enough to the parts are processed and assembled. Also in
30     avoid a mutual interference of said printing this case, the
deflections of the printing wires are    wires. minimized resulting in
advantages already men- tioned above.
PatentansprL~che Fig. 6 is a schematic plan view of a wire dot printer
showing an embodiment in accordance with   35  1. Ein Punktmatrixdrucker
bei dem ein Druckkopf the present invention. Desired figures and char-
verwendet wird, der umfailt: acters are printed on printing paper P
arranged             elne Vielzahl von Drucknadeln (12), je mit between
platen 27 and ink ribbon 25 by impact dot       einem Druckende (d) und
einem angetriebene head 20 mounted on carriage 26 which is sup-
Ende, von denen die Druckenden in FUhrungs- ported movably in the printing
column direction.  40    l6chern (8, 8A) elner FKhrungsplatte (7) ange-
ordnet sind, Claims
elne Vielzahl von Druckhebeln (10), deren Anzahl gleich der Anzahl der
Nadeln (12) ist, 1. A dot matrix printer using a printing head com-
wobei jeder der Druckhebel (10) einen mit dem prising
45      angetriebenen Ende einer der Nadeln verbun- a plurality of printing
wires (12), each hav-    denen inneren Endabschnitt aufweist und die ing a
printing end (d) and a driven end, said       Druckhebel (10) im
wesentlichen radial in be- wires having their printing ends disposed in
zug auf die FUhrungslocher (8, 8A) in einer im guide holes (8, 8A) of a
guide plate (7),           wesentlichen parallel zur FUhrungsplatte (7) a
plurality of printing levers (10) equal in  50  verlaufenden Ebene
angeordnet sind, und number to the number of wires (12), each of
eine Antriebsanordnung (3, 4, 5, 11) zum said printing levers (10) having
an inner end       Antrieb der Druckhebel (10), urn selektiv die portion
connected to the driven end of one of       Nadeln zwischen einer
Druckposition und einer said wires, said printing levers (10) being sub-
Ruheposition zu bewegen, stantially radially disposed with respect to said
55  dadurch  gekennzelchnet, daO in der guide holes (8, 8A) in a plane
substantially        durch die inneren Endabschnitte der Druckhe- parallel
to said guide plate (7), and               bel (10) definierten Ebene einer
(10F) von min- driving means (3, 4, 5, 11) for driving said     destens
zwei benachbarten Druckhebeln (10F, 4   
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Endabschnitt n~her          moins deux leviers..d'impression contlgus
(1OF,''" '.':. an der Projektion des dazugeh6rigen: FlJh-           1 OR)
est positionn6e plus pros de la projection.:: rungsloches (8) liegt, als
der andere bezlglich      du trou de guidage (8) correspondant, en corn- ,,
'    der Projektion seines dazugeh6rigen  FUh-           paraison avec la
partie d'extrbmit6 intnrieure rungsloches.                                5
de l'autre levier,:. par rapport a la projection de son trou de guidage
correspondant. 2. :Der Drucker gemAB Anspruch 1, der wolterhin an den
Druckhebeln (10) befestigte Blattfedern   2. L'imprlmante selon la
revendication 1, compre- (5) zur AusUbung von Vorspannkrfiften auf die
nant en outre des ressorts h lame (5b) fixes Druckhebel, sowie eonen
Abstandshalter zum    10     aux leviers d'impresslon (10) pour' communi-
Andruck an die Blattfedem (5), um die wirksa-        quer des forces de
sollicitation aux leviers men Langen der Blattfledem abzugleichen, :um-
d'impression, et une entretolse (9) qui exerce faBt.
une pression sur les ressorts & lame (5) pour egaliser les longueurs.
effectives des ressorts A 3. Der Drucker gemaB Anspruch 1 oder 2, da-  i1
lame. durch gekennzelchnet, daB die Axiallinion (10a) von solchen
Druckhebeln (10A), die mit     3. L'imprimante. selon la revendication 1 ou
2, Drucknadeln (12) verbunden sind, die durch in        caracterisee en ce:
que les axes (1 Oa) des ' t . der Nahe des Endabschnittes der Reihen von
leviers d'impression. (10A) qui sont relids aux FUhrungsl6chern  gelegene
FUhrungsl6cher  20        aiguilles d'impression. (12) guld6es par des (8A)
gefUhrt werden, von den projizierten Zen-       trous de guidage (8A)
positionnds au voisinage tren der FUhrungsl6cher (8A) abweichen, wo-
de la partle d'extr6mit6 des rang~es de trous bei diese Druckhebel so
angeordnet sind, daB         de guidage, s'ecartent des centres projetes de
-Lcken (d) zwischen den angrenzendon ande-          ces trous de guidage.
(8A,), ces leviers d'im- ren . Druckhebeln (10) und zwischen ihnen   25
pression dtant disposds de fagon a former selbst entstehen, die ausreichen,
um  esine          entre des loylers adjacents'parmi les-autres
wechselseitige Beeintr~chtigung der Druckna-         leviers d'lmpression
(1O),. et entre eux-mmoesi:   . d~oinzu vermeiden.
deipcs()suflants pour 6vitor quo los aiguilles d'impression ne se g8nent
mutuelle-. aRevendlcatlons                  - 90                     ment
-, -'' Une imprimante A matrice de points: utilisant "  ',-uno tte
d'impression qui comprend un ensemble d'aiguilles d'impression (12),
chacune d'elles ayant une extrimit6 d'impres- '3 ...........'-.sion (d) et
une extremit6 entraihde, ces aiguil- lesaayant leurs extr~mit~s
d'impression dispo- .. s6es.dans des trous de guidage (8, BA) d'une ,plaque
de guidage (7), un ensemble de leviers d'impression (10)  40 en nombre egal
aux nombre d'aiguilles (12), chacun de ces leviers d'impression (10) ayant
une partie d'extremit6 interieure qui est reliee :   .   1 l'extrdmit4
entralhdo de l'une des aiguilles, cos loviers.d'impression (10) dtant
disposes de   46 ,fagon pratiquement radiale par rapport aux trous de
guidage (8, BA), dans un plan prati- . quement parallble a la plaque de
guidage (7), des moyens d'entrainement (3, 4, 5, 11)  so pour entraiher les
leviers d'impression (10), de *  fagon A d~placer s6lectivement les
aiguilles l*    <, n   'entre une position d'impression et une position
caractdris~e en ce quo dans le plan qui 6s i  : .      oest defini par les
parties d'extremite int~rieures des leviers d'impression (10), ia partie
d'extr& * mit6 int6rieure d'un levier (10F) parmi au L*:; X :. :  .... I,
~~~~~~~~~~~~~~~5: I'.-                .    


