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The present invention relates to a dot matrix printer.

Both, enhancement in printing quality and speed-up in prin-
ting process are highly required for a dot matrix'pfinter,
conceived as a computer terminal equipment, for forming pat-
terns of characters or the like on a recording medium by use
of printing wires. The printing head, disclosed in US-A-
4,669,898 and JP-A-29681/1983, has been developed to meet
this fequifemeﬁt. In this known printing head, the printing-
ends of the printing wires are disposed in two parallel rows
of guide holes provided at the frorit end of a nose portion of
the printing head. A plurality of electromagnetically actua-
ted armatures or printing levers have their movable ends con-
nected to the driven ends of the printing wires. As illustra-
ted in Fig. 3, all of the printing levers a are radially dis-
posed with respect to said guide holes and have their movable
ends positioned on an'elliptical line, so as to minimize the
curvatures of all of the printing wires. Thus, with this con-
figuration, a projected distance 1 from the joining point c
between the driven end of a printing wire b and the corres-
ponding inner end of a printing lever a on the one hand to
the printing end of the printing wire b on the other hand is
shortened. The minimized curvature or deflection of the prin-
ting wires results in a reduced friction between the printing
wires and the guide holes. Besides, the entire length of the
printing wires b is also shortened, thus decreasing their
inertia. Therefore, the known configuration serves to in-
crease the velocity of the printing process.

However, when the inner ends of the printing levers a are
concentrated on an elliptical line at the head center, ad-



terns of characters or the |ike on a recording nmediun bﬁn§§ HAG! yn '
wires. The printing head, disclosed in US-A- 4,669, 898 and Sgﬁgtgg 1983,
has been devel oped to neet this requirenment. In this iﬁ@ﬂﬁ—ﬁ++ﬁ++ﬁg—he&1

the printing ends of the printing wires are disposed in two parallel rows

of guide holes provided at the front end of a nose portion of the printing
head. gprRO UEBSbLiY cORPORRTTORMRINEL i cal | y act ua- 89/87118A EP

jacent printing wires b come excessively close to each other
in a region encircled by a circle in Fig. 3, namely a region
where the curvature of the ellipse is large. aAs a result; it
is impossible to provide a higher number of printing wires as
5 would be required to enhance the printing quality. In addi-
tion, the problem may occur that contiguous printing wires
come into contact with each other. To avoid this, a high
accuracy of manufacturing and assembling the individual parts
of the printing head is necessary and leads to increased ma-
10 nufacturing costs. N

It is a primary object of the present invention to remedy the
foregoing problems of the prior art and to provide a printing
head for a dot matrix printer which allows the printing qua-

15 lity to be enhanced and the printing speed to be increased to
the greatest possible degree.without'necessitating a remark-
able enhancing of the accuracy of its parts and of the assem-
bly.

20 This object is solved with a printer as claimed.

Ways of carrying out the invention are described in detail
below with reference to the drawings which illustrate only
specific embodiments, and in which:
25 .
Fig. 1 is a sectional view showing one example of a printing
head to which the present invention is applied,

Fig. 2 1is a diagram explaining the positional relation bet-
30 ween the printing levers and the printing wires
according to an embodiment of the present invention,

Fig. 3 is a diagram explaining the positional relation bet-
ween the printing levers and the printing wires
35 according to the prior art, and
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t ed,ar mat ur es or r|nt|n Ievers have thelr movabl e end Tﬁﬁ”}i The
driven ends of ¥s. As illustra- ted in fFig. iPE‘M:E Pthei
“printing Ievers dis- posed with respect '

and have their itioned on an elliptical line, so as to
mnimze the curvatures of aII of the printing wires. Thus, with this con-

figuration, 8ro ected distance 1 fromthe joining point
SEIKO EPSON CORPORATION 3 89/87118A EP

Fig. 4 1is a schematic plan view of a wire dot printer
show1ng an embodiment in accordance with the present
1nventlon.

5 Turning first to Fig. 1, there is shown one example of the
printing head to which the present invention is applied. In
Fig. 1, a plurality of cores, generally designated at 1, are
protruded over the surface of an annular magnetic plate 2.

- Disposed on the respective end surfaces of cores 1 wvis-&-vis
10 with each other are armatures 11 fixed to printing levers 10.
While no printing is performed, magnetic fluxes from perma-

nent magnets 3 secured to the surface of magnetic plate 2 act
to hold armatures 11 by attraction against the resilient for-
ces of plate springs 5. During printing, the attraction of

15 armatures 11 fé released when electromagnetic coils 4 wound

'~ on cores 11 are selectively energized by electric current to
negate the permanent magnetic fluxes. Due to the resilient
force of the plate springs 5, printing wires 12 connected to
the radially inner ends of the printing levers 10 are then

20 pushed through guide holes at the end of a nose portion 6,
thus effecting the printing process.

Fig. 2 is a plan view seen from the left side of Fig. 3 and
- illustrating on an exaggerated scale the positional relation
25 between the printing levers 10 and the printing wires 12.
according to one embodiment of the present invention.

Referring to Fig. 2, the reference numeral 7 denotes a guide
plate provided with two parallel rows of gﬁide holes 8. The
30 guide plate 7 is fixed to the end of nose portion 6 as shown
in Fig. 3. The guide holes 8 serve to guide the printing ends
d of the printing wires 12 whose driven ends are fixed to the
printing levers 10 as mentioned before. The printing levers
- 10 are positioned around these guide holes and, except for
35 printing levers 10A, extend radially with respect to the cor-
responding quide hole 8 so that their axes pass through the
projected centers of corresponding guide holes 8. The inner



bet ween t he dri vefls §iad al n@n Régiadlal Ng Wire b and the. cor

end of

i a printing one hand to the printi :
printing wire b o_rI }Iﬁl“[lel diis shortened. The m fji_ni zeRERACER ure
defl ection of the ¥es results in a reduced friction between

FTEFIS BT HASCBEE™

the printing wires and the guide holes. Besides, the entire length of the
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ends of the printing levers 10 are disposed outwards to have
a projected distance 1 from the guide holes 8. The printing
levers are arranged at spacings § of, e.g. 0.2 mm, so that
the printing wires 12 do not come into contact with each
other.

Oon the other hand, printing levers 10A corresponding to guide’
holes 8A provided at both ends of the parallel rows of guide
holes are arranged in such a manner that their axia} lines
10a are displaced inwards from the projected centers of the
corresponding guide holes 8A. Furthermore, printing levers
10A are placed to keep at least spacings § between contiguous
printing levers 10B. The two levers 10A on each side of the
parallel rows are spaced apart by a distance defined by the
two rows of guide holes 8. As in the case of the other prin-
ting levers 10, their'inﬁer ends are positioned at given
distances 1 from the corresponding.guide holes 8A.

As a result of this arrangement, angular deviations are cau-
sed between the axial lines 10a of the printing levers 10a
and the projected axial lines 12a of the associated printing
wires 12. In other words, an angle is formed between the
axial line 10a of each printing lever 10A and the plane of
the corresponding printing wire 12. It is, however, possible
to reduce the curvature of the printing wires 12 connected to
the printing levers 10A to the same value as that of the
printing wires 12 connected to printing levers 10. The curva-
ture or deflection corresponds to the projected distance 1
between the driven end corresponding to the joining point c
with a printing lever 10A and the printing end 4 in Fig. 1.
Hence, the printing can be surely performed under the same
condition for all printing wires.

In accordance with the described embodiment, only the prin-
ting levers 10A are made to deviate from the projected cen-
ters of corresponding guide holes 8A to provide the necessary
clearance § between contiguous printing levers 10B and levers



inertia. Therefore, the known configuration serves to in- crease !
velocity of the printing process. However, when the inneff Eﬁrwm%ﬁ ;
printing |l evers a are concentrated on an eIIipticaI l'inej at thnwhaﬁﬁp

center, ad- ' '
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10A themselves. However, when a considerable processing or
assembling accuracy is required in order to secure necessary
clearances § between the printing levers 10 because of a high
density with which the printing levers are disposed, neces-

5 sary gaps may be provided between adjacent printing levers 10
by having them deviating from the alignment shown in Fig. 2
in a manner, corresponding to printing levers 10A.

Fig. 4 is a schematic plan view of a wire dot printer showing

10 an embodiment in accordance with the present invention.
Desired figures and characters are printed on printing paper
P arranged between platen 27 and ink ribbon 25 by impact dot
head 20 mounted on carriage 26 which is supported movably in
the printing column direction.
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A dot matrix printer using a printinq head comprising

a plurality of printing wires (12), each having a prin-
ting end (d) and a driven end, said wires having their prin-
ting ends disposed in guide holes (8, 8A) arrayed in two
parallel rows in a guide plate (7),

a plurality of printing levers (10), equal in number to
the number of wires (12), each of said printing levers having
an inner end portion connected to the driven end of one ‘of
said wires, and '

driving means (3 4, 5, 11) for driving said printing _
levers (10) to selectively move said wires between a printing
position and 4 rest position,

' characterized in that the axial lines (10a) of those of
the printing levers (10A) connected to printing'wires (12)
guided by guide holes (8A) positioned in the vicinity of the
end portion of the rows of guide holes, deviate from projec-
ted centers of said guide holes (8A), these printing levers
being disposed to form gaps (§) between adjacent ones of the
other printing levers (10) and between themselves, enough to
avoid a mutual interference of said printing wires.
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conme. into contact with each other. To avoid this, a high accuracy of '
manuf acturing and assenbling the individual.parts 4¢frgba&HBET HASTBEEMN §d isés
necessary and | eads to increased ma- nufacturing cqsts. REPIACED 212361

di scloses a dot matrix printer using a printing head—tonmprrsing a plurality
of printing wres each having a printing end and a driven end, said wires

havingséfﬁbrEgébgf%pg?ggﬂsF§bzposed I n gglde hol es arrayegglg £¥§A[E¥eﬂlel

rows in a gul lity of pri‘nting

Abstract of the Disclosure (Fig. 2)

DOT MATRIX PRINTER
5 HAVING AN IMPACT DOT PRINTING HEAD

A dot matrix printer having an impact dot printing head is
provided with a plurality of printing levers rédia};y dispo-

10 sed with respect to guide holes arrayed at the end of a nose
portion of the printing head. Printing wires (12) equal in
number to the printing levers (10, 10A) are connected to the
radially inner ends of the printing levers and guided by said
guide holes (8, 8A). The lever axial lines (10a) of levers

15 (10A) at the Ends of the arrays of guide holes deviate from

~ projected centers of the guide holes (8, 8d). Gaps (§) are
‘formed between adjacent levers to avoid a mutual interference
between the printing wires. | ///
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| evers equal in nunber to the nunber of wres each 9#—9&#&7§§Ln%+n§—#eve
having an inner end portion connected to the driven| i SHERhHASBEEN; 14
wires, and driving nmeans for driving said printing Lever REFRACERoct| vl y
nove said wires between a printing position and a rest position. The axi al

| ines of those of the printing |levgrs connected to printing wires guided by
gui de hol es positioned in the vici y of the end portions of the rows of
gui de hol es, deviate from projected centers of said guide holes, these
printing | evers being disposed to form gaps between adjacent ones of the

other printing | evers and between thensel ves to avoid a nutual interference
of said
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pﬂlntlng wires. The inner end portions of the printing | §v . BT H t~B ety
on'a circle surrounding the parrallel rows of guide hole<:ﬁfsiﬁgigp S ary
object of the present invention to renedy the foregoing preblels e
prior art and to provide a printing head for a dot matrix printer which

allows the printing qua- lity to be enhanced and the printing speed to be
I ncreased to the greatest possible q%qgee W t hout necessitating a remark-
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head 'to which the present ‘invention is appli ed 3 Fi g=—2—t=s
expl ai ning the positional relation bet- ween the printi g“l"é\%
prlntlng Wi res , n
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The present invention relates to a dot matrix printer.

Bbth, enhancement in printing quality and speed-up in prin-
ting process are highly required for a dot matrix printer,
conceived as a compufer terminal equipment, for forming pat-
terns of characters or the like on a recording medium by use
of printing wires. The printing head, disclosed in US-A-
4,669,898 and JP-A-29681/1983, has been developed to meet
this.fequirement. In this known printing head, the printing
ends of the printing wires are disposed in two parallel rows
of guide holes provided at the front end of a nose portion of
the printing head. A plurality of electromaénetically actua-
ted armatures or printing levers have their_movable ends con-
nected to the driven ends of the printing wires. As illustra-
ted in Fig. 3, all of the printing levers a are radially dis-
posed with respect to said guide holes and have their movable
ends positioned on an elliptical line, so as to minimize the
curvatures of all of the printing wires. Thus, with this con-
figuration, a projected distance 1 from the joining point c
between the driven end of a printing wire b and the corres-
ponding inner end of a printing'lever a on the one hand to
the printing end of the printing wire b on the other hand is
shortened. The minimized curvature or deflection of the prin-
ting wires results in a reduced friction between the printing.

twires and the guide holes. Besides, the entire length of the
printing wires b is also shortened, thus decreasing their

- inertia. Therefore, the known configuration serves to in-
crease the velocity of the printing pfocess.

~ However, when thé 1nnéx ends of the prlntlng levers a are

concentrated on an elliptical line at therﬁﬁﬁﬁ—aamgﬁrsﬂggh
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Turning first to Fig. 1, there i s shown one exanpl e of—the—printing head to
which the present invention is applied. In Fig. 1, a plyral &Xh?ﬁmﬁﬁ;ﬁEm

deneral |y designated at 1, are protruded over the surfac%ﬂ “m Eﬂll lm
tli o

magnetic plate 2. Disposed on the respective end surface
While no printing is perforned, nmagnetic fluxes from perna-

Vis-a-vis with each other are armatures 11 2ixed to prin

jacent printing wires b come excessively close to each other
in a region encircled by a circle in Fig. 3, namely a region
where the curvature of the ellipse is large. As a result, it
is impossible to provide a higher number of printing wires as
would be required to enhance the printing quality. In addi-
‘tion, the problem may occur that contiguous printing wires
come into contact with each other. To avoid this, a high
accuracy of manufacturing and assembling the individual parts
of the printing head is necessary and leads to increased ma-
nufacturing costs.

It is a primary object of the present invention to remedy the
foregoing problems of the prior art and to provide a prinfing
head for a dot matrix printer which allows the printing qua-

. 1lity to be enhanced and the printing speed to be increased to
the greatest possible degree without necessitating a remark-
able enhancing of the accuracy of its parts and of the assem-
bly.

This object is solved with a printer as claimed.

Ways of carrying out the invention are described in detail
below with reference to the drawings which illustrate only
specific embodiments, and in which:

Fig. 1 1is a sectional view showing one example of a printing
head to which the present invention is_applied,

Fig. 2 is a diagram explaining the positional relation bet-
ween the printing levers and the printing wires
according to an embodiment of the present invention,

Fig. 3 is a diagram explalnlng the positional relation bet-
ween the prlntlng leVers and'the printing wires
according to the prior art, and REPLAGEMENT SHEET
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nent magnets 3 secured to the surfate of magnetic plate 2 JE?L9EFMﬁNndSHEET

pl ate spring

armatures 11 by attragﬁgsy,getme%ﬁep]apﬁi resilient for- ces
ed 90OT 1996

rgi zed by

*5. During printing, th i if armatures 11 is relle
el ectrompgnetic coils lj ﬂM(H M s 1 are selectively e
electric current to ne ent magnetic fl uxes.

S

resilient force of the plate springs 5, printing wires 12 connected to

Fig. 4 1is a schematic plan view of a wire dot printer
showing an embodiment in accordance with the present
invention.

. Turning first to Fig. 1, there is shown one example of the
printing head to which the present invention is applied. In
Fig. 1, a plurality of cores, generally designated at 1, are
protruded over the surface of an annular magnetic plate 2.
Disposed on the respective end surfaces of cores 1 vis-&-vis
with each other are armatures 11 fixed to printing levers 1o0.
While no printing is performed, magnetic fluxes from perma-
nent magnets 3 secured to the surface of magnetic plate 2 act
‘to hold armatures 11 by attraction against the resilient for-
ces of plate springs 5. During printing, the attraction of
armatures 11 is released when electromagnetic coils 4 wound
on cores 11 are selectively energized by electric current to
negate the permanent magnetic fluxes. Due to the resilient
force of the plate springs 5, printing wires 12 connected to
the radially inner ends of the printing levers 10 are then
pushed through guide holes at the end of a nose portion 6,
thus effecting the printing process.

. Fig. 2 is a plan view seen from the left side of Fig. 3 and
illustrating on an exaggerated scale the positional relation
between the printing levers 10 and the printing wires 12
according to one embodiment of the present invention.

Referring to Fig. 2, the reference numeral 7 denotes a guide
plate provided with two parallel rows of guide holes 8. The
guide plate 7 is fixed to the end of nose portion 6 as shown
in Fig. 3. The guide holes 8 serve to guide the printing ends
d of the printing wires 12 whose driven ends are fixed to the
printing levers 10 as mentioned before. The printing levers
10 are positioned around these guide holes and, except for
printing levers 10A, extend radially with respect to the cor-
responding guide hole 8 so that their axes pass through the
projected centers of corresponding guide holes 8. The inner

THTS SHEET HAS BEEN
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the radially inn e printing levers 10 are th n?&ﬂ.CEME {

gui de holes at the sﬁ&tmsaeameﬂnmdlon 6, thus effecti

the rinti
iprocess. Fig. 2 is a fromthe left side of ﬁ Edﬂsg _
illustrating on an ex e -t he pokitional relatlcn betmeen Lo
printing |evers 10 an wires 12 according td one enbodi nent of

the present invention.

ends of the printing levers 10 are disposed outwards to have
a projected distance 1 from the guide holes 8. The printing
levers are arranged at spacings § of, e.g. 0.2 mm, so that
the printing wires 12 do not come into contact with each
other.

On the other hand, printing levers 10A corresponding to guide
holes 8A provided at both ends of the parallel rows of gquide
holes are arranged in such a manner that their axial lines
10a are displaced inwards from the projected centers of the
corresponding guide holes 8A. Furthermore, printing levers
10A are placed to keep at least spacings § between contiguous
printing levers 10B. The two levers 10A on each side of the
parallel rows are spaced apart by a distance defined by the

'+ two'rows of guide holes 8. As in the case of the other prin-
ting levers 10, their inner ends are positioned at given
distances 1 from the corresponding'guide holes 8A.

As a result of this arrangement, angular deviations are cau-
sed between the axial lines 10a of the printing levers 10A
and the projected axial lines 12a of the associated printing
wires 12. In other words; an angle is formed between the
axial line 10a of each printing lever 10A and the plane of
the corresponding printing wire 12. It is, however, possible
to reduce the curvature of the printing wires 12 connected to
the printing levers 10A to the same value as that of the
printing wires 12 connected to printing levers 10. The curva-
ture or deflection corresponds to the projected distance 1
between the driven end corresponding to the joining point c
with a printing lever 10A and the printing end 4 in Fig. 1.
Hence, the printing can be surely performed under the same
condition for all printing wires.

In accordance with the described embodiment, only the prin-
?° ting levers 10A are made to deviate from the projected cen-

ters of corresponding guide holes 8A to provide the necessary

clearance § between contiguous printing levers 10B and levers

THIS SHEET HAS BEEN
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Referring to Fig. 2, the reference nuneral 7 denotes a guidf_pLaLe_anuLdad—;
with two parallel rows of guide holes 8. The 4 gui de pl af (REPLAGENENTe SHEET

t'he end of nose portion 6 as shown
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10A themselves. However;-when a considerable processing or
assembling accuracy is required in order to secure necessary
clearances § between the printing levers 10 because of a high
density with which the printing levers are disposed, neces-
sary gaps may be provided between adjacent printing levers 10
by having them deviating from the alignment shown in Fig. 2
in a manner, corresponding to printing levers 10A.

Fig. 4 is a schematic plan view of a wire dot printer showing
an épbodiment in accordance with the present invention.
Desired figﬁres and characters are printed on printing paper
P arranged between platen 27 and ink ribbon 25 by impact dot
head 20 mounted on carriagelzs which is supported movably in
the printing column direction.
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in Fig. 1. The guide holes 8 serve to guide the printing en E,
printing wires 12 whose driven ends are fixed to the printi g'R PEHC MB SO&EET

ment i oned before. The printing levers 10 are positioned arognd these guide
hol es and, except for printing |levers 10A, extend radially W th 1Qdﬂ§bnmup
the cor- responding guide hole 8 so that their axes pass thfopgh the

projected centers of corresponding guide holes 8. The inner|

e S T - S

Claim

A dot matrix printer using a printing head comprising

a plurality of printing wires (12), each having a prin-
ting end (d) and a driven end, said wires having their prin-
ting ends disposed in guide holes (8, 8A) arrayed in two
parallel rows in a guide plate (7),

a plurality of printing levers (10), equal in number to
the number of wires (12), each of said printing levers having
an inner end portion connected to the driven end of one of
said wires, and

driving means (3, 4, 5, 11) for driving said printing
levers (10) to selectively move said wires between a printing
position and a rest position,

characterized in that the axial lines (10a) of those of
the printing levers (10A) connected to printing wires (12)
guided by guide holes (8A) positioned in the vicinity of the
end portion of the rows of guide holes, deviatg from projec-
ted centers of said guide holes (8A), these printing levers
being disposed to form gaps (é) between adjacent ones of the
other printing levers (10) and between themselves, enough to
avoid a mutual interference of said printing wires.
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ends of the printing levers 10 are disposed outwards to ha rajected

distance 1 fromthe guide holes 8 The printing |levers are EREIP&PJ@EMEW SHEET
spacings [err] of, e.g. 0.2 mm so that the printing wres
b&iﬁ”ﬂ‘mﬁ

into contact wwth each other. On the other hand, printing
correspondi ng to gui de hol es 8A provided at'both ends of t}h
of guide -

p

Abstract of the Disclosure Fig. 2

' DOT MATRIX PRINTER
HAVING AN IMPACT DOT PRINTING HEAD

A dot matrix printer having an impact dot printing head is
provided with a plurality of printing levers radially dispo-
sed with respect to guide holes arrayed at the end of a nose
portion of the printing head. Printing wires (12) equal in
number to the printing levers (10, 10A) are connected to the
radially inner ends of the printing levers and gquided by said
guide holes (8, 8A). The lever axial lines (10a) of levers
(10A) at the ends of the arrays of guide holes deviate from
projected centers of the guide holes (8, 8A). Gaps (§) are
formed between adjacent levers to avoid a mutual interference
between the printing wires. '
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hol es are arranged in such a manner that thelr axi al |i nes+8a—are
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spacings [err] between contiguous printing |levers 10B. Th tmo1§pg§?sﬁégA
on each side of the parallel rows are spdced apart by a di]stjance [
the two rows of guide holes 8. As in the case of the other
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ting levers 10, their inner ends are positioned at given distances 1 from

the correspondi ng guide holes 8A. As a result of this arrangsia
devi ati ons are cau- sed between the axial lines 10a of the pi onMEﬂfgﬂgﬁ
10A and the projected axial lines 12a of the associated p}

In other words, an angle is formed betweén the axial |ine
printing | ever 10A and the pl ane of
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the corresponding printing wire 12. It is, however, possibhle.to reduce the
curvature of the printing wires 12 connected to the printifnQePEACEMENTOSHEET
t‘he same value as that of the printing wires 12 connected |t g~p++rt+rg
| evers 10. The curva- ture or deflection corresponds to tHe pr?' e# d
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5 with a printing lever 10A and the printing end d in Fig.
printing can be surely perforned under the sane condition fo
I n accordance with the descri bed enbodi nent,
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HAVING AN IMPACT DOT PRINTING HEAD

The present invention relates to a dot matrix printer.

-Both, enhancement in printing quality and speed-up in prin-
ting process are highly required'for a dot matrix printer,
conceived as a computer terminal equipment, for forming pat-
terns of characters or the like on a recording medium by use
of printing wires. The printing head, disclosed in US-A-
4,669,898 and JP-A-29681/1983, has been developed to meet
this requirement. In this known printing head, the printing '
ends of the printing wires are disposed in two parallel rows
of guide holes provided at the front end of a nose portion of
the printing head. A plurality of electromagnetically actua-
ted armatures or printing levers have their movable ends con-
nected to the driven ends of the printing wires. As illustra-
ted in Fig. 3, all of the printing levers a are radially dis-
posed with respect to said guide holes and have their movable
ends positioned on an elliptical line, so as to minimize the
curvatures of all of the printing wires. Thus, with this con-
figuration, a projected distance 1 from the joining point ¢
between the driven end of a printing wire b and the corres-
ponding inner end of a printing lever a on the one hand to
the printing end of the printing wire b on the other hand is
shortened. The minimized curvature or deflection of the prin-
ting wires results in a reduced friction between the printing
wires and the guide holes. Besides, the entire length of the
printing wires b is also shortened, thus decreasing their
inertia. Therefore, the known Configuration serves to in-
crease the velocity of the printing process.

However, when the inner ends of the printing levers a are
concentrated on an elliptical line at the head center, ad-



sary gaps may be provi ded between adj acent
them deviating fromthe alignnment shown ijn qu.
corresponding to printing levers 10A. Fi it
wire dot printer show ng an enbodi nent i
invention. Desired figures and charactegsfare printed on
arranged between platen 27 and ink ribbon

jacent printing wires b come excessively close to each other
in a region encircled by a circle in Fig. 3, namely a region
where the curvature of the ellipse is'large. As a result, it
is impéssible to provide a higher number of printing wires as
would be required to enhahCe3the printing quality. In addi-
tion, the problem may occur that contiguous printing wires
come into contact with each other. To avoid this, a high
accuracy of manufacturing and asseﬁbling the individual parts

of the printing head is necessary and leads to increased ma-
nufacturing costs.
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'JP-A-80-212361 discloses a dot matrix printer using,a printing head comprising a plurality of
printing wires each having a prinﬁng 'end and a driven end, said wires having their printing ends
disposed in guide holes arrayed in four parailel rows in a guide plate, a plurality of printing
lavers equal in number to the number of wires each of said printing levers having an inner end
pertion connected to the driven end of one of said wires, and driving means for dﬁving said
printing levers to selectively move said wires between a printing position and a rest pasition.
The axial lines of those of the printing levers connected tg printing wires guided by guide holes
sitioned in the vicini end portions of the rows of guide holes, deviate from projected
centers of said guide holes, these printing levers being disposed to form gaps between adjacent
ones of the ather printing levers and between themsealves ta aveid a mutual interference of said

printing wires, The inner end portions of the printing levers are arranged an a circle surrounding
the parrallel raws of guide hcles.

It is a primary object of the present invention to remedy the
foregoing problems of the prior art and to provide a printing
head for a dot matrix printer which allows the printing qua-
lity to be enhanced and the printing speed to be increased to
the greatest possible degree without necessitating a remark-

able enhancing of the accuracy of its parts and of the assem-
bly.

This object is solved with a printer as claimed.
Ways of carrying out the invention are described in detail
below with reference to the drawings which lllustrate only

specific embodiments, and in which:

Fig. 1 1is a sectional view showing one example of a printing
head to which the present invention is applied,
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Fig. 2 1is a diagram explaining the positional relation bet-
ween the printing levers and the printing wires
according to an embodiment of the present invention,

Fig. 3 is a diagram explaining the positional relation bet-
ween the printing levers and the printing wires -
according to the prior art, and

Fig. 4 1is a schematic plan view of a wire dot_printer
' showing an embodiment in accordance with the present
invention.

Turning first to Fig. 1, there is shown one example of the
printing head to which the present invention is applied. In
Fig. 1, a plqrality of cores, generally designated at 1, are
protruded over the surface of an annular magnetic plate 2.
Disposed on the respective end surfaces of cores 1 vis-&-vis
with each other are armatures 11 fixed to printing levers 10.
While no printing is performed, magnetic fluxes from perma-
nent magnets 3 secured to the surface of magnetic plate 2 act
to hold armatures 11,by attraction against the resilient for-
ces of plate springs 5. During printing, the attraction of
armatures 11 is released when electromagnetic coils 4 wound
on cores 1 are selectively energized by electric current to
negate the permanent magnetic fluxes. Due to the resilient
force of the plate springs 5, printing wires 12 connected to
the radially inner ends of the printing levers 10 are then
pushed through guide holes at the end of a nose portion §,
thus effecting the printing process.

Fig. 2 is a plan view seen from the left side of Fig. 3 and
illustrating on an exaggerated scale the positional relation
between the printing levers 10 and the printing wires 12
according to one embodiment of the present invention.

Referring to Fig. 2, the reference numeral 7 denotes a guide
plate provided with two parallel rows of guide holes 8. The
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A dot matrix printer using a printing a g a I

sprinting wires (12), each having a prin- g Sﬂ a d gEgLA@%WE&R§HEET
said wires having their prin- ting ends dISp fe *n gui de thol es (8, 8A)
arrayed in two parallel rows in a guide pliale.fZimea=ptdrgl ity of printing
| evers (10), equal in nunmber to the n rof wires (12), ach of said
printing | evers having

guide plate 7 is fixed to the end of nose portion 6 as shown
-in Eig.'g: The guide holes 8 serve to guide the printing ends
4 of the printing wires 12 whose driven ends are fixed to the
printing levers 10 as mentioned before. The printing levers
10 are positioned around these guide holes and, except for
printing levers 10A, extend radially with respect to the cor-
responding guide hole 8 so that their axes pass through the
projected centers of correspondihg guide holes 8. The inner

ends of the printing levers 10 are disposed outwards to have
a projected distance 1 from the guide holes 8. The printing
levers are arranged at spacings § of, e.g. 0.2 mm, so that

the printing wires 12 do not come into contact with each
~other. '

On the other hand, printing levers 10A corresponding to quide
holes 8A provided at both ends of the parallel rows of guide
holes are arranged in such a manner that their axial lines
10a are displaced inwards from the projected centers of the
corresponding quide holes 8A. Furthermore, printing levers
10A are placed to keep at least spacings § between contiguous
printing levers 10B. The two levers 10A on each side of the
parallel rows are spaced apart by a distance defined by the
two rows of guide holes 8. As in the case of the other prin-
ting levers 10, their inner ends are positioned at given
distances 1 from the corresponding guide holes 8A.

As a result of this arrangement, angular deviations are cau-
sed between the axial lines 10a of the printing levers 10A
and the projected axial lines 12a of the associated printing
wires 12. In other words, an angle is formed between the
axial line 10a of each printing lever 10A and the plane of
the corresponding printing wire 12. It is, however, possible
to reduce the curvature of the printing wires 12 connected to
the printing levers 10A to the same value as that of the
printing wires 12 connected to printing levers 10. The curva-
ture or deflection corresponds to the projected distance 1
between the driven end correspondihg to the joining point c
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an inner end portion (c) connected to th
and driving neans (3, 4, 5, 11) for drivgn
10A) to selectively nove said wires bet
position, wherein the axial |ines (10a)
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gs tion and a res
rinting | evers

(10A) connected to printing wres (12)5

with a printing lever 10A and the printing end 4 in Fig. 1.
Hence, -the printing can be surely performed under the same
condition for all prlntlng wires.

In accordance with the described embodiment, only the prin-
ting levers 10A are made to deviate from the projected cen-
ters of correspondlng guide holes 8A to provide the necessary
clearance § between contiguous printing levers 10B and levers
10A themselves. However, when a considerable processing or
‘assembling accuracy is required in order to secure necessary
clearances § between the printing levers 10 beeause of a high |
density with which the printing levers are disposed, neces-
Sary gaps may be provided between adjacent printing levers 10
by having them deviating from the alignment shown in Fig. 2
in a manner, corresponding to printing levers 10A.

Fig. 4 is a schematic plan view of .a wire dot printer showing
an embodiment in accordance with the present invention.
Desired figures and characters are printed on printing paper
P arranged between platen 27 and ink ribbon 25 by impact dot
head 20 mounted on carriage 26 which is supported movably in
the prlntlng column direction.
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Claim

A dot matrix printer using a printing head comprising

a plurality of printing wires (12), each having a prin-
ting end_(d) and a driven end, said wires having their prin-
ting ends disposed in gquide holes (8, 8A) arrayed in two
parallel rows in a guide plate (7), |

a plurality of printing levers (10), eqﬁal_in number to
the number of wires (12), each of said printing levers having
an inner end portion (c) connectéd to the driven end 6f one of said
wires, and T ' |

driving means (3, 4, 5, 11) for driving said printing
levers (10, 10A) to selectively move said wires between a printing
position and a rest position,

wherein the axial lines (10a) of those of

the printing levers (10A) connected to printing wires (12)
guided by guide holes (8A) positioned in the vicinity of the
end portion of the rows of guide holes, deviate from projec-
ted centers of said guide holes (8A), these printing levers
being disposed to form gaps (§) between adjacent ones of the
other printing levers (10) and between themselves, enough to
avoid a mutual interference of said printing wires., and

wherein said inner and portions (c) of all printing levers (10, 10A) are

~ positioned at the same projected distance (1) from the respective guide

holes (8, 8A).
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Abstract of the Disclosuré Fig. 2

DOT MATRIX PRINTER
HAVING AN IMPACT DOT PRINTING EEAD

A dot matrix printer having'an impact dot printing head is
provided with a plurality'of-printing levers radially dispo-
sed with respect to guide holes arrayed at the end of a nose
portion of the printing head. Printing wires (12) equal in
number to the printing levers (10, 103) are connected to the
radially inner ends of the printing levers and gquided by said
guide holes (8, 8A). The lever axial lines (10a) of levers
(10A) at the ends of the arrays of guide holes deviate from
projected centers of thé guide holes (8, 8A). Gaps (§) are
formed between adjacent levers to avoid a mutual interference
between the printing wires. |
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