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IﬁPACT DOT HEAD AND IMPACT DOT PRINTER

The invention relates to impact dot heads for impact dot
matrix printers. More particularly, but not exclusively, the invention
is directed to an impacf dot head that can bfevent breakage of wires
bv arranging the wires so as to be resiliently oscill&table in a

printing digit direction.

An exemplary conventional impact dot head is shown in

L} ]

As shown in Figure 54, an impact dot head
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igures 5
is designed to form a dot by projecting a wire 8 and applving

impact onto a printing sheet 19 on a platen 12 through an ink

risbon 21 while moving in a direction parallel with the platen

—

12 (the direction perpendicular to the surface'of the sheet in
Figure 54). 'In order to form a do; at a predetermined position
on. the printiﬁg sheet 19, each wire 8 is supporﬁed-whilg
arranged so as to be oscillatable by intermediate gﬁides 7 and

é front end guide 5. |

A méthod of mounting the front end gquide 6 has been
._prbposed in Japanese Patent Unexamined Publication No.

0/1990. This impact dot head is provided as securing the
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front end guide § by inserting the front end guide 6 and the
intermediate guides 7 into.a nose guide 18 as shown in Figure

55. Further, the nose guide 18 is secured by being ipserted
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into a nose ; made of a metal. The nose i has an oval window
cortion 30 that <can accommodate the nose gﬁide 18 with the
Zront end guidé 5 being secured'thereto. The front end guide
6 is positioned by front end guide grooves 23 of the nose guide
18 in a diresction perpendicular to ﬁhe printing sheet and by
the oval window portion 30 of the nose 1 in’l a direction
parallel with the printing sheet.

The thus arranged impact dot head is, as shown in

()

cigures 55 and 37, fixed on a czarriage 401 by fittin
orojecting porticas 403 arranged dn_ the carriags 401 into
mounting holes 402 arrangéd on the nose 1 and'scfeWing them.

In a conventional impact dot printer, when printing is
started from a position outside a printing "sheet due to
erroneous setting of a printing area, the wire 8 gets broken as
the imééct dot head passes the end of the printing sheet while
performing the printing operation. 'Amid diversification of
printing paper, printing tends to be performed on thick paper
or thick'muiti—sheet printing paper such as a duplicating slip,
and the pr¢nt1ng on' such -thick paper has often caused the
trouble of wire breakage at ‘the end of the prlntlng sheet,
which is a problem to be overcome.

How the wire gets broken when the impact dot head
passes the end oi the printing sheet while. performing the
orinting operation will be described below.

Figure 58 is a cutaway plan view of Figure 54 as viewed

from a position F. As shown in Figure 58, the impact dot head
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starts printing at a position outside the printing sheet 19.

when the head passes the end of the printing shéet 19 with the
wire 8 driven to oroject while‘moving from left to right as
viewed in Figure 28, the.wire 8 coliides against the end of the
printing sheet 19 and receives a force A. As a result, the
wire 8 is flexed and receives a reaction B from a guide hole 32
arranged on the front end guide 6. If it is éhpposed'that the
frictional coefficient between the wire 8 and the ink ribbon 21
is o and the_fric:ional coefficient betweén the wire 8 and the
Zront end guide 5 is '3, then frictional forces C and D act on
~he wire 8 in a direction opposite to a direction in which the
wire 8 returns (ths direction indicated by an arrow X). These
frictional forces C (= @A) and D (= BB) impede the wire 8'from
returning. -The:efore, the impact dot head continuously moves
srom left to right as viewed in Figure 58 with the wire 8

naving projected, which causes the wire 8 to be further flexed.

14

\s a result, when the bending stress of the wire 8 egceeds the
allowable stress, the wire 8 gets broken, which makes normal
printing impossible thereafter because there are missing dots.

While a case where the printing operation. is performed
from the position outside the left endlof the pfinting sheet to
" right has been described, the samé_holds true for a case where
printing is done from a position outside the right end of the
printing sheet to left.

As a method of avoiding~wire breakage applied to the

conventional impact dot head, it is conceivable to
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ignificantly increase the returning force of a return spring
gni pring

hown in Figurs $4 so as to exceed the sum of the frictional
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forces C and D. However, if the returning force of the return

spring 15 is increased so much, a printing force large enough

to overcome such large returning force must be obtained, which
Y £ zhe

entails an extremely large drive current. That 1is, i
returning force of the return spring 15 is increased to a

-

icant degrse, the power capacity must be increased. iIn
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cition, an incrsase in the drive current results in building

Therefore, the problem of wire breakage caused at the
time the impact dot head passes the end of the printing sheecz

uring printing has Dbeen substantially unavoided.

The invention has been made to overcome *<he above-
described conventional problems. Accordingly, an pbject of
the invention is t0 provide an impact dot head and an impact
dot printer free Irom wire breakage even if the printing
operation is started from a position outside a pfinting sheet
due to erroneous setting of a printing area and the impact dot
head has passed the end of the printing sheet while performing
the-printing operation. |

An impact dot head of the invention is provided as
sunoorting a wire that prints whlle moving in a printing digit
direction so as to be resiliently oscillatable in a printing
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digit di:ec;ion. The st:uc;u:e, fof supporting the wire
resiliéntly and cscillatably in the orinting digit direction is

such that: a nose guide oscillatably suppo :inglthe wire is
supportad sO as to be oscil llatable in the printing digic
direction; and the nose guide is biased by a biasing means so

that the nose guide is positioned in the middle of 2 nose. The

-

structure may also have: a front end quide for oscillatably

end guide is positicned in the middle 6f the nose. Further,
the structure may e such that :hé .nose for osc#l;atably'
supporting the wirs has resilienc;_itself and is osCillatable.
in the printing digit direction.

An impact dot priﬁter of the invention is designed so
that the impact dot head is supported by a carriage sé as to be

resiliently osci-lataole in the printing digit dizsction.

Figure 1 is a side view showing an impact dot head,

which is a first embodiment of the invention;

Figure 2 is a front view thereof;
Figure 3 is a plan view of Figure 1 as viewed from a

position E;
Figure 4.is a sectional view taken along a line F-F ot

Figure 2;
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Figure 5 is an exploded perspective view showing a nose

Guide portion and a nose;

i

igure 6 is a sectional plan view of Figure ¢ as viewed
from a position G;

Figure 7 is an exploded perspective view showing a

modified example;

v

Figure 8 is an exploded perspective view showing
modified example;

s an exploded perspective view showing a -

[Ye]

Figure
modified example;
Figure 10 is an exploded perspective view showing a

modified sxample;

=
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Figure 11 is an exploded perspective view showing a
modified example;:
Figure 12 is an exploded perspective view showing a

modified example;

=
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Figure 13 an exploded perspective view showing a
modified example; | -
| Figure 14 is a partially enlarged view of Figure 13;
Figure 15 is a partially enlarged view of Figure 13 as
viewed from a different angle;
Figure ls'is ap exploded perspectivé view showing a
modified example;
| Figure 17 is an exploded perspéctiVe view'showing the
main pb;tion' of an 1impact do¢t head, whicﬁ is a second
embodiment of the invention; |
\
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Figure 18 is an exploded perspective view showing the
main portion of a modified example; |

Figure 19 ;s an exploded perspective view shewing the
main poftion of an impact dot head, which is a thifd embodiment
of =he invention;

Figure 20 is an exploded perspective view'showing the

main portion of an impact dot head, which is a fourth

embodiment of the invention;

-3

Ficure 2

[19]

is a diagram illustrative of the operation of
the Iourth embodiment;

Figure 22 1is a perspective view showing the main
portion of a modiiied example;

Figure 23 is an exploded perspective view showing the
main portion of an impact dot head, which is a fifth embodiment
of :He-invention;

lFigure 24' is a perspective view showing the main
portion of a modified example;

Figure 25 is -a front view showing an impact aot head,
which is a sixth embodiment of the invention;

Figure 26 is a sectional view;taken_along a line FQF of
Figure 25; |

Figure.27 is an exploded perspective view showing the
main portion;

Figure 28 is a diagram illustrative of the operation of

the sixth embodiment;
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loded perspective view showing a
sectional view showing a modified

Figure 31 is an exploded perspective view showing a

modified example;
Figure 32 is a front view showing a modified example;

=

33 is an exploded perspective view showing the

of the modified example shown in Figure 32;

4 is a sectional view taken along a2 line F-F of
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Figure 35 is a front view showing a modified example

.-’.

Figure 35 is an exploded perspective view of th

modified example shown in Figure 35;

Figure 37 is a side view showing an impact dot head,
is a seventh embodiment of the invention;

Figure 38 is a front view thereof;

v

is a plan view of Figure 37 as viswed from

nosition E;
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Figure 40 is a sectional view taken along a line

Figure 38;
Flgurn 41 is an exploded perspective view of the main

- portion thereor,
' Figure 42 is a diagram illustrative of the operation of

the seventh embodiment; o _
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Figures %3 (a), (b) and (c¢) are front views showing
modified examples of a holder;

igure 44 is an exploded perspective view showing a

r1y

modified example;

rij

igure 45 is a plan view showing a modified example;

igure 46 1s a side view showing an impact dot nead,

ey
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which is an eighth embodiment of the invention;

Figure 47 is a plan view of Figure 46 as viewed from 2
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igure 49 is a plan view showing an impact dot printer,
_whiéh is a_ninth smpbodiment of the in&ention;

Figure 50 is a diégram illusﬁrativé of the bperation
thereof;

Figure 51 is a perspective view showing a modified
.example; | |

Figure 52 is a perspective view showing a'modified_
éxample;

Figure 53 is a_perspective view showing a modified
example;

Figure 54 is a'sectional_view showing an exemplary
_conventional impact dot head;

Figure 55 is an exploded perspective view thereof;

Figure 56 1is a sectioral view illustrative of the

- conventional impact dot printer;
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gure 37 ls a perspective view illustrative of the

same; and

Embodiments of the invention will now be described with

refsrence to the acccmpanving drawings.

Fizure ! 1s 2 side view showing an iImpac:t Zot head,

wnich is a2 first =mpodiment of the inventio n; Fizure 2 is a

L]

Q

igure 1 as

front view thersof; Figure 3 is a plan view of

7iswed freom a positicn E; and Figure 4 is a sectional view

As shown in these drawings (mainly in Figuze 4), on a

Irame of the main body of the impact dot head is a printed

H

o
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o

wiring board 10 arranged through an insulating membe
frame 2 is cylindrical in shape. A plurality of frame core
portions 14 stand up in parallel with one another from the

bottom surface of the f¥ame 2. Coils 20 are wound around thesse

frame core portions 14. Each coil 20 is connected to the
ori 1teq wiring board 10. A g holder 13 is mounted on an
inner circumferential ring portion 11 of the frame 2. A

plurality of return springs 15 whose number corresponds to the
numper of the frame core portions 14 are arranged on the spring

holder 13. A guide groove l3a arranged on the spring holder 13

guides a front end portion l6a of a lever 16. On the upper
-
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urfacé of.ﬁhe frame 2 (on the left side as viewed in Figure 4)
are a first yoke 3 and a second yoke 4. The first yoke 3 and
the second foke 4 are designed to position the laver 16 that
confironts the frame core portions l4. Wires 8 are secured to
the front ends of these levers”ls and biased by the return
springs 15 in a return direction (leftward as viewed in Figu
4). Front end portions 8a of the wires 8 are arrayed at
predetermined positions. Further, a dumper holder 5 is mounted

(on the lsit side as

'O
)]
rh
v
0

while abutted against the up
viewad in Figure 1) of the spring holder 13. A dumper 17 is
.,mounted in the middle of the dumper holder 5. The btack surface
of a2 front end of the lever 16 is abﬁtted égainst the dumper

17. A fulcrum biasing spring 22 is arranged on the dumper

ES

-

holder 5, so that the fulcrum of tﬁe lever 16 can be supported
siliently. |

In such arrangement, the coils 20 connectaed to the
printgd wiring board 10 are selectively energized in accordance
with a printing signal, and the magnetic flux induced by the
coil 20 forms al closed loop consisting of the Zrame core
portion 14, the frame 2, ﬁhe first yoke 3, thé second voke 4,
~and the lever 16. Accordinély, an electromagnetic attracting
force is éroduced between the frame core portion 14 and the
lever 16, which then causes Ehe lever 16 to advance. As a
result, the wire 8 secured to the front end of the lever 16
gives impact on a printing she€et 19 placed on a platen 12

through an ink ribbon 21, whereby & dot is formed. After
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having formed the dot, the lever 16 starts the return operation
by the force of the return spring 15, colliding against the

dumper 17 supported by the dumper holder 5 to return to the

The structure.for supporting the wire 8 oséillatably
and resiliently in the printing digit direction, which is a
feature of the invenﬁion,_will be described below.

Figure 3 is an exploded perspective view Showing a nose
guide portion and a2 noss.

As mainly shown in Figures 4 and 5, a nose guide 18
has: a pair of side plates 182; a tdp plate 181 coupling'the
top portions of the side plates 182; and a bottom plate 183
counling the rear end bottom portions of the side plates 182.

A front guide groove 23 is arranged on the nose guide 18 the

ront’ end ou1d= ¢xoove 23 holding a front end guide 5. The

H\

frontl end guide § oscillatably supports the wires 8 and
arranges the £front ends of the wires 8 at predgterminéd
positions (see Figures 2 and 4). ‘Further, the nose guide 18
has intermediate guide grooves 24 so as to hold intermediate
guides 7. ﬁach intermediate guide 7 oscillatably supports the
middle portions of the wires. ' On the rear end portion of the
nose guide 18 are vertically extending through holes 25. A
nose guide base 26 hés bearing portions 26a that project at the
upper and lower sides of thé nose guide 18.  'Each bearing

portion 26a has a hole 27 corresponding to the holes 25 of the

. nose guide 18. The nose guide 18 and the nose guide base 26
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are oscillatably combined by inserting a pin-like shaft.28 into

the holes 25 and the holes 27. A nose guide unit 29 formed by

‘combining the nose guide 18 and the nose guide base 26 is

-

inserted into the nose 1 fixed on the main body with the nose
guide base 26 being fixed while interposed between thé nose 1
and the frame 2. At this point, the front end guide 6 held by
the nose gquide 18 is inserted into a window pdrtion 30 of the
nose 1. The window portion 30 only guides the upper and lower
ands of ﬁhe front =2nd guidels slidably. Thus, a gap S is
formed on each c¢i the right.and left eﬁds of the £front end
guide 6 relative :o Ehé window portion 30 of the nose.l (see
Figure 2). Coil springs 31 are arranged on both right and left
sides, each being intérpbsed between the side surface of the
nose guide 18 and the inner surface of the nose 1. These coil
springs 31 resilisntly support the nose guide 18 so that the
front end guide 6 can be positioned in the middle of the window
portion 30 of the nose 1 under the nofmal condition as shown in
Figures 2 and 3 and so that the nose guide 18 can oscillate in
the right and left directions as viewed in Figure 2,.i.e., in
the printing dlglu dlrectlon.

A case where a- prlnter hav;ng the thus constructed
impact dot head makes an erroneous printing will be descr;bed
with reférencé to Figure 6. More specifically, the case is
that the impact dot head starts printing from a position

outside a printing sheet 19 dire¢ to erroneous setting of a

‘printing area and passes an end of the printing sheet 19 while

Thls Sheet Has Been Rep
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performing the printing operation. igure 6 is a sectional

plan view of Fiqﬁre 4 as viewed from a position G.

¥hen the impact dot head starts printing at a poéition
outside the printing sheet 19 and passes the end of the
ing sheet 12 with the wira 8 projecting whilse moving from

lgft to right as viewed in Figure 5, the wire 8 receives a

-ce A wnile cclliding against the end 19a of the printing

sheet 19. As. =z =-esult, the wirs 8 biases a guide hole 32
arranged on the ZZont end guide 6 leftward, whereas the wire 8
~=cgives a rzacticn B thereagainst. The biased Ircnt end guide

5 deforms the ccil springs 31 (see Figures 2, 3 and 5) through

zhe nose guide 1%, causing the nose guide 18 to make an angular
displacement arcund the shaft.28. If it is supposed that the
frictional coeffiicient D=twe=n the wire 8 and the ink ribbon 21
is « and the f ional coefficient oetwéen the wirs 8 and the
front end guide £ is B, then frictional forces C (='aA) and D
(=33) act in a dirsction opposite to the direction of novement
of the wire 8, i.e., the direction hampering'the feturning
coeration of the wire. However, the angular displacement of
the nose guide 18 decreases forces A and B, thereby decreasing
the frictional forces C ana D. Thefefore, the wire 8 can be
'returnéd to the stand-by pqéition without being broken even if
the impact dot head passes the end of the printing sheet 19
with the wire 8 nrogectlng
- On the other hand, after the head has passed the end of
the printing sheet 19, the nose guide 18 is returned to the
_—
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center_of the'#indow portion 30 of the nose 1 by the coil
‘springs 31, so that the wire 8 returns to a predetermined
position and :hus_ﬁhe high-quality printing similar to the
conventional impécn dot head can be maintained.

The front end guide may preferably be made of materials
whose frictional coefficient is low, such as polyacétal,
polypropylene, =zresins incoprorated with tetrafluoethylene
fiber, or oleo-resins. The reason ls that a small ffictional
coefficient B can deérease the £frictional force D further,
.nléh contributas to implementing the impact dot nhead with a
high wire breakage'resiétance.'

Figure 7 shows a modified examplé, in which the coil

springs 31 are replaced by a plate spring 33. The plate sprin

e

33 is fixed by De*ng fitted into a groove portlon 34 arranged
on the nose guide i8. Front ends 33a, 33a of the plate spring

33 are designed to abut against the inner surfaces of the nose

Such structure is simpler than the one with-thé coil
springs 31, thus improving the assembling ease.

Figure 8 shows another modi fled examole, in which
resilient arms 35, 35 integrally formed with the front end
guide 6 are used instead of the coil springs 31. Front ends
35a, 35a of the resilient arms 35 afe designed to abut against
the inner surfaces of the nose 1. In this modified example,

~

the front end guide 6 and the Tesilient arms 35 are formed
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integrally, so that the dimensional control of the parts can be
facilitated.

Figure 9 shows still another modified example, in which
tongue-like spring portions 35 are arranged on the sxde plates
182, 182 of the nose guide 18. Each tongue-like SPring portion
36 is formed by m_xlng an inverted square "C"-shaped slit 36a

.on the corresponding side plate 182. The tongue-like spring
portion 35 has 2 projecting portion 37 formed integrally
therswizh. The tip of each projecting portion 37 is designed
tc abut against the inner suriace of the nose 1.

Accdrding to this modified example, the tongue-like
sprihg portions 35 are formed integrally with the nose guide
18, so that the dimensional control of the parﬁs_ can be

cilitated Further, since the projecting portion 37 of each

~-a .

h

uoncue—11ke sprlnu portion 36 is abutted against the inner wall
of the nose 1, the tongue-like sprlng portion 35 does not
project from the nose guide 18. Therefore, this structure is
advantageoué in not défbrming ﬁhe spriﬁgs-during thé héndling
of parts unlike in the case whe*e.the plate springs are used.

Flgure 10 shows still another modified example, in
which sponges 38 are arranged to close the gaps S (see Figure
2) in ‘the window-portion'30 at the front end of thg nose 1.
Each of the sponges is made of a resilient material 'and
inﬁerpo§ed in the gap between tﬁe.nose guide_18'and the nose 1.
This moqified example utilizes a resilient force of the sponge

38 as a spring and is designed so as not to impede the movement
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o7 zhe nose guide 18 oy the entrance of ribbon dust and paper

axamples of the fulcrum of oscillation of the noss guide 18.
sither modified example, a shaft portion arranged on tha
nose guide 18 and a Dear-na portion arranged on the nose guids

sase 25 are ii:ted with each other.

?csi:icns on the central axis of the nose guide (3 into C-
shaped bearing cortions 40 arranged at two positizcns on the
atral axis of =he nose guide base 25. Thus, he shaf:
sortions 3% are inserted by resiliently deforming the béaring
;c::idns 40. This structure dispenseslwith the.piﬁ;like shaft
23, :héreby contriduting to a cost.reduction‘

_Thé modified example sho in Figure 12 is provided as

fomming resilient strips ¢l at two positions, upper and lower,

on the central axis of the nose gu:.dn 18 and arranclnc shaft

ct

por:ioﬁs 42 at the,front ends of the respective resilien
. strips 41. Bearing portions 43.are arranged at two positioné,
upper and lower, oﬁ the central axis of the nose guide base 25,
each bearing portion 43 having a hole 43a. Thelshaft portions
42 are inserted into the holes 43a of'the bearing portions 43
by flexing the resilient strips 41 of the nose guide 18. This
structurs also dispenses with the pin-like éhaft 28, thereby

contributing to a cost reduction.

' This Sheet Has Been Replaced
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The modified example shown in Figure 13 is provided as

fo;ﬁiﬁg the resilient strip 41 at the upper bosi;ion on the
central axis of the nose cﬁide 18 and arranging'the shat+
portion 42 at the _Lont end of the resilient strip 41. On the
othar hand, the bear;ng portion ¢3 that has the hole 43a is
arranged on the upper posiﬁion on thé'central axis of the noss

guide base 26, so that the fulcrum of oscillation is formed by

inserting the shafit portion 42 into the hole of the bearing

perzion 43 wnhile flexing the resilient strip 41 of the noss
guide 18. Further, on the lower portion of the noss guide 18

ars a pair of leg portions 44, and the lower ends -of the leg
pcf:ions 44 are designed - to abut against a leg receiviné plats
45 a2rranged at the lower portion of the nose guide base 26.
The leg portions %4 not only support the nose gu1.c1a 18 upward
so that the shaft portion 42 from coming out of the bearing
portion 43 can be prevented, but also can slide over the leg
eceziving plate 45 so that the nose guide 18 can pscillaté.
around the shaft portion 42. Figure 14 shows 'a detailed

. - N . .
izgram of the leg receiving plate 45. As shown in Figure 14,

Q.

the leg receiving plate 45 has arcuate grooves 46 with the
fulcruﬁ of oscillation as the center. On the o;her hand, as
shown in Figure 13, the nose guide 18 has pins 48 corresponding
to the grooves 46. Since the pins 48 are designed to be guided
by <he grooves 46 in this strﬁcture, the leg portions 44 of the

‘nose guide 18 can be oscillafed more stably than in the

Figure 15 is

structure involving no pins 48 and no grooves 46.

aced
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a detailed diagram of the bearing pbrtion 43 of Figure 13. Aas
shown in Figure 15, the bearing portion 43 has a guidé groove
27 thaclccmmunicates with the hole 43a thereof.

The dimension of the leg receiving plate 45 projecting

frcm the nose guide base 26 is set to a value larger than the

[0

imension of the bearing portion 43 projecting from the nos=2
guide base 26.
In order <o assemble the nose guide 18 and the noss

*
i

ct
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cuide Dase 2 the leg portions 44 of
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nose guide 18 are placed on the leg receiving porticn 45 whils
inserting the pins 48 into the grocoves 46. Then, the shaft
porzion 42 is insserted into the guide groove 47. The shafz

portion 42 is inserted into the hole 43a of the bearing portion

axed along the inclined surface of the guide

o=
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groove 47, which facilitates the assembling work.

The cases where the shaft portions arranéed on the nése
guide lé and the bearing portions arranged on the npse'guide
base 26 are fitted with each other have been indicatéd in the
.. examples shown in Figures 11, 12 and 13. In contrast with
these structures, such a-structure that the.bearing members
arranged on the nose guidé 18 and the éhaft portions arranged
on the nose guide base 26 are fitted with each other may also
be applied.

As still another modified “example, an oscillatable
supporting structure, in which ‘the nose guidelbase 26 is not

employed, is shown-in Figure 16. As shown in Figure 16, shafts
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la are arranged cn both upper and lower positions ¢f an opening

for inserting the nose guide 18 into the nose 1, and the
fulcrum of oscillation may be arranged by fitting the shafts la
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Figure 17 1is a perspective view showi

oortion of an impac: dot head, which is a second smbocdiment of

This embcdiment is- provided as forming the nose guide

82, the front end guids 3, and the
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rmediate guidss 7. The side plates 182 are <Zformed
integrally with the nose guide base 26 so as to be Ilexible in

is a

o
*-a

the orinting digit girection, and the front end guide
guide member for oscillatably supporting the wize. = More
épecifically, chis.embo&iment is provided as arranging the side plates
182 formed integrally with.the nose guide'bése 26 so that the side plates
182 can oscillate resiliently by their own resiliency while removing the
tep plate 18i'from the nose-guide 18 in the firét embodiment. Othgt |
aspects are the same as those of the first embodiment.

Each side plate 182 of the nose guide 18 is not required to be
uniformly thick as shown in Figure 17, but may be partially thin
as shown in Figufé 18. That is, the bosicional relationship

between the intermediate guides 7 and the front end guide 6 may be

ensured by holding the front end guide 6 with thick portions 182a

of the side plates, and the
Thls Sheet Has Been Repl
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fxont 'end guide 5 and the intermediate guides 7 may be
oscillatably supgorted by utilizing resiliency of thin portions
182b of the side plates. The ﬁdickness of each <thin portion
182b may be set so that an appropriate spring force can ke

obtainad.

93
[

The same operaticn as in the first embodiment can.

[V
[63]

verformed in this smbodiment. That is, since the nose guide

is oscillatable in the printing digit direction, wirs breakage
cha

e

h

e causad &t the time che head passes the zand o

5

2 head has

poe

ing sheet can be pravented. ?grther, once ti
péssed'ihe end oI the prin;ing sheet;':esiliency of the side
Dlates 182 causss. the nose-éuide 18 to return to the middle
position, thersby maintaining high-quaiity priniing.

Still fu::hér, since the nose guide 18 is oscillatable
by its own resilisncyv, no additional component for oscillation
is required to achieve the obﬁect of the invention in this
embodiment unlike in the case of the first embodimeth
Thir-d Embodiment

Figure 19 shéws.a perspective view showing the main
portion of an impact dot head, which is a third embodiment of
the invention.

The feature of this embodiment over the first
embodiment is that the nose gquide 18 is arranged so as to be
oscilla pable in the priﬂting digit direction by partially
integral;y coupling only the top~glate 181 of the nose.guide 18
to. the nose guide base 26. The portion through which the top

I
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plate 181 of the nose guide 18 is partially coupled to the nose
guide base 26 is cesignated as 18la. The coupled cortion 181la
is thin and no:T rigid, thes being subject to resilient
deformation Qhen a bending force is applied ihereto. - This
feature allows the nose guide 18 to be'resiliently oscillatable
in the printing digit_direction. .Other aspects are the same as
thoee of the first embodiment.

The same operation as in the first embodiment can be

'3

erformed In this smbodiment. That is, since the ncse guide 18
is cscillatable in the printing digi:.direction, wire breakage
to be caused at the time the head passes the =nd of the
printing sheet czn be prevented.. Eurther, once the head has

passed the end of the printing sheet, resiliency of the side

iates 182 causes the noses guide 19 to return to the middle

'O

‘position, thereby maintaining high-quality printing.

Still fur:her, since the nose guide 18 is osci able
by its own resiliancy, no additional component for oscillation

is required to achieve the object of the inventicﬁ in this
embodiment unlike in the case of the first embodiment

While the resiliency is.imparted to the nose guide 18
by coupling only the top plate.181 of the nose guide 18 to the
nose guide base 26 partially as well as Lntegrally in the thlrd
- embodiment, the mode of lntegrally coupling the too plate to
the nose guide base 26 may be selectable as lecng as the

re ;llency can be imparted to thg nose guide 18. With respect

to this point, the same applies to the second embodiment.
BI———
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h=2 top plate are Iormed integrally with the nose guide base by

{t

rranging the tcp 2late on the nose guide in :the seccnd

v

smbodiment, or even in the case where not only the tcp plats

ut 2

o

181 so the side plates 182 are coupled to the nose guicdse

bpase 25 in the third embodiment, the object of the invention

can be achieved, as long as, e.g., the coupling portion -

2 nose culde fass ZI5  and the nose guide 18 is mads

Tourth Zmbodiment

Q

riy

gure 2

i
a

is a perspective view showing the main

portion of an impact dot head, which is a fourth embodiment of

This embodiment is applicable to a head of such a type
that the nose guide 18 oscillates, i.e., to any one cf the
first, second and third emediments; and _is provided as
arranging 6penings 333 on both side surfaces of the front end
of the nose 1.

When ﬁhé impact dot heads deﬁéribed above have been
used over a long period of time, paper powder derived from the
printing sheet 19 and debris derived from the ink ribbon 21
clog the window portion 30 of the nose 1. Such clogging may,
in some cases, hampers the oscillation of the nose quidg 18

when the head passes the end of the printing sheet 19.
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This embodiment is provided as arranging the openings

tad
(9%)
I
h

a

r preventing such a trouble.

According to this arrangement, the paper powder and the
debris of the ribbon that have entered iqto the window portion
30 of the ndse 1 are discharged from the openings 333 as shown
by a broken arrow "a" in Figure 21, thereby prevent ting the nose
guide 18 from being unable to oscillate.

-

The openings 333 mavy take any shape. For example,
groove-like openings such as shown -n Figure 22 mey allow the
same operation to be performed.

Fifth =mbodiment

Figure 23 is a perspecfive view showing the main
portion of an impact dot head, which is a fifth embodiment_of
the invention;

Like the above-described fourth embodlnent,_ this
eﬁbddiment is designed to prevent the nose guide 18 from beiﬁg

nable to oscillate. Thérefore, this'embodiment'cap also be

applied-to the head'qf such type that the nose guide 18 is
oscillatable, i.e., to any oﬁe of the first, second and third
embodiments. |

The fifth embodiment is provided as arranging a thin
plate 334 on a fronp_end portion of the nose guide_lS)_the thin
plate being designed to close gaps S formed between the front
end portion of the nose guide 18 and the nose 1.

?he thin plate 334 has aff opening 335. The opening 335

is formed to be wider than an area in which a guide hole 32 of
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guide 18, and is

8 is arranged.
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2 lenagth o

is smaller than the width % of
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Specifically, the width I

the nossa

tained by adding th

[h]

anqular displacement of the nose guide 18 to the distance J

against whici

the thin plate 3

of the nosse

travel of

1.

-l -

3

b

That is,

the

[y

the edge of the thin plate 334,

plate 334 has resilient arms 336 and

width I

the window portion 2

ide 18 does maks an angular

he thickness

the ink zibbon due to the ink ribbon being caught

is so set thar
9,

-~

and that

ut against the edge of the opening 333

displacement.

(43

1]

o 3

e

M of plate 3

window portion 30 on a surface 1b
in plate 334 of the nose 1 abuts, so that
< does not project from the front end suriace

Such consideration is given to prevent abnormal

oy
b4

is

mounted on the ZIront side of the nose 1 by {fitting the

resilient arms 336 intq recessed portions 337 arranged on both

upper and lower portions of the nose 1.

According

to

this arrangement,

the thin plate 334

checks the ingress of the paper powder and the debris of the

ribbon into the gaps S, thereby preventing the nose gquide 18

from being unoscillatable.

The thin plate 334 may preferably be made of a rigid

material, such as a stainless steel or a blue ribbon steel.
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Figure 24 shows a modified example of the thin plate
332 and of a.mountihg structure therefor. In this modified
example, the.thin plate 334 is bonded to the front end guide 6,
so that the gaps S in the window portion 36 are closed by the
thin plate 334 being flexed when the nose guide 18 is inserted
into the noée 1. .The thin plate 334 and the nose guide 18 are
bonded around the cpening 335.. The thin plate 334 iﬁ this
mocdified example may preferably be made of a plastic sheet in
zclyester or the like. The thin plaﬁe 334 may be bonded to the
nose guide 18 by an.adhesivé, an adhesive double éoatéd tape,
or by heat welding.

Such modified example allows the thin plate 334 to
prevent ingress of the paper powder and the debris of the
ribbon: As to the oscillation of the nose guide, the th;n
piate 334 is not a hindrance because the rigidity of the thin
tlate 334 is sufficiently low..

The openiﬁé 335 in the above-described emquiment may
be.ovél or polygonal having four sides or more,.not iimited to
being tetragonal. . |

Sixth Embodiment

Figure 25 is a front view showing an impact dot head,
which is a sixth embodiment of the invention; Figure 26 is a
sectional view taken along a line F-F of Figure 25; and Figure

27 is an exploded perspective view showing the main portion of

this embodiment.
- This Sheet Has Been Replaced




The feature'of the sixth embodiment over the'first
embodiment is that it is the front guide 6 that is supported by
the nose 1 so as to be oscillatable in the printing digit
dirsction, in contrast to the first embodiment in which it is
the nose guide 138 that is supported so as to be oscillatable.

As shown in Figure 27, the hose 1 is divided into two

pisces, right and left. Guide grooves 401 for slidably guiding
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the front end guide 5 are arranged on the r
Dieces 1. The width of each guide groove 401 is set to a value

(&4

han the thickness of the front end guide 6, so

slightly larger
that the front end guide 6 can slide along the guide grooves

401. The nose ! and the front end guide 6 can bs assembled
first by inserting the front end guide 6 into the guide grooves
. 401 of one of the nose piece 1, and then by coupling the other
nose piece thereto. According to this structure, the frént end
guide 6 can be slidably supported by assembling the.nose formed
of two pieces. Therefore, it is not likeiy that the front end
guide's will come out of the nose 1. In terms of fabricating
‘Tthe nose 1, the structuie that the nose 1 is formed.of TWO
pieces is advantageous in facilitating the guide grooves 401 to
be formed. _-
While the front énd guide 6 is guided into the guide
grooves 401 of the nose 1, the guide grooves 401 only slidably
guide the upper and lower ends of the front end guide 6; the

front end guide 6 has gaps S on the left and right ends thereof

in the window portion 30 of the nose 1 (see Figure 25). The
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5 has a biasing means for biasing the front end

m .

frzcnt end guid
guide 5 so that the front end gZuide 5 is positioned in the
middle of the nose L. The biasing means'of this embodiment :is
mplemented by arcuate resilient arms 402 that are integrally
fcrmed on poth left and right of the front end guide 5.

As shown in Figure 26, the intermediate guides 7 are

held bv the intsrmediate guide grooves 24 arranged on the inner

According o the thus arranced impact dot head, it is
hne front end c¢uide 5 .:that slides in the princting digiz
direction, instead of the nose cuide 18 oscillating in the

rinting digit dirsction in the head of the first smbodiment.

o’
As 2 result, the same operation and advantage as in the firstc
emro nt can b2 per formea and obtained.

That is, as shown in Figure 28, as the impact dot head
passes the end of the printing sheet 19, the front end guide 35
slides along the guide grooves 401 while deforming the resilient arms 402

omifted in Fig. 28 resiliently. As a result, the frictional

.forces C and D that impede the resturn operation of the wire 8
‘are decreased, thereby preventing the wire from being broken.
Further, once the head has passed the end of the priﬁting sheet
19, the front end guide 6 returns.to the middle_of the window
portion 30 of the nose 1 by the resilient force of the
resilient arms 402, thefeby maintaining high-quality printing.
; 'Figﬁre 29 shows_a modified example in which a guide

In this example,
e
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frame 403 made of a thin plate is involved.
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the guide grooves 401 for slidablv supporting the front end
guide 5 are formed by coupling the front end of th nose 1 to
the guide frame 403. The £front =nd guide 6 is slidablv:

= ~

supported by placing the front end guide ® on a guide receiwving
surface 410 of the nose 1 and sécuring to each other while
covering the guids fréme 403 over the front end or.the nose 1.

According to this structure, the guide frame 403 can be
made of a material different from that of the nose 1. If the
guide frame 403 is fogxed'ofla wear-resistant materiel such as
metals or ceramics, then the falling off of the front end gulao
-6 'due to wear of the gulae frame 403 by friction wlth the ink
ribbon can be prevented.

Figure 30 shows another modified example, in which ribs
404 are arranged on both upper and ldwer portioné of the window
portion 30 of the nose 1 and the front end guide 6 is slidably
mounted from the inner side-of the nose 1. Usually, an impact
~dot head is assembled by stacking the parts while placing the
nose 1 in a direction so that the fronﬁ end side of éhe wire 8
(the right side as Qiewed in Figure 30) faces downward. Since
the front end guide 6 is mounted from the inside of the nose 1
in this modified éxample, what may be required during
assembling is to'drop the front end guide 6 into the nose l;
Then, aihack surface guide frame 405 is dropped and inserted
.into_the-nose 1 by force, so that the front end guide 6 can be
held slidably.by the rib§ 404~0of the nose 1 and.the'back

surface guide frame 405. In order that the front end guide 5

This Sheet Has Been Re
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is slidable, a stepped portion 406 is arranged on an inner wall

0of the nose 1. A step G of the stepped portion 406 is slightly

Q
o .
o

lar h

thah the thickness H of the plates on both upper and
lower ends of the front.end guide 6. The back sprface guide
frame 405 is mountead while abutted against thé stepped portion
406, so that the iIront end guide 6 is £free from being fixed
while iﬂtérposed cherebetween.

Figure 31 ShOWS.Still another modified example,_in
which 2 through slit 407 is arranged on the upper surface 6f a
front end portion of the nose !, and a guide groove 408 whose
section is recesssd is arranged on a lower portion of the front
end of the nose 1. The front end guide G'Has resilient catches
409 that prevent che coﬁing out of the front end guide & in
:addition to the resilient arms 402. The nose guide &6 1is
assembled by inserting thé front end guide 6 into the window
portion 30 from the through slit 407. Since the resilient
caﬁches 409 have rssiliency, the resilient catches 499 retreat
as they pass thé through slit 407 and éxpand after having
passed the through slit 407 (return to the original ;ondition).
This is how the resilient catches 409 operate to prevent the
coming out of the front end guide 6. According to this
structure, no special'parts are required for holding the front
end guide &, thersby proﬁidinq slidable Support of the front
end guide & with a simple structure.
g _Figures .32, 33 and 34"show sfill‘ another modified

example, which is provided as forming one end 401la of the guide
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groove 40l arranged on the nose 1 info a wall and anothe; end 401lb of
the guidé groove 401 is dpening. Figure 32 is a front view; Figure 33
is an expioded perspective vieﬁ showing the main portion; and Figure 34
is a sectional view taken along a line F-F of Figufe 32. "To assemble
the ffont end guide 6 into the nose l, the front end guide 6 is first
inserted from.an bpening'401b, and the opening 40lb is then closed by

a closing member 143. The closing membef 143 is secured to the_nose
1. gccording to this structure, the presence of the opening 40lb
allows the gﬁide groove 40l to be formed easily on the nose 1 without
dividing the nose into two pieces. The resilient arms 142 of the front
end guide 6 are substantially V-shaped, and a'projection 142a is arr;nged

on the front end of each resilient arm 142.

'Figures 33 and 36 show still another modified example,
which is provided zs using spacers 145 for biasing the Zfront

By

end guide 6 so that the front end guide 6§ is positioned in th

D

(]

ient

l—l

middle of the nose 1, each spacer being made of a resi
materiél. Figure 35 is a front view thereof; and Figure 36 is
an 2xploded perspective view of the main portioﬁ therebf. An
end of the guide é:oove 401-in this example is formed into the
opening 401b. The spacer 145 is made of rubber or sponge aﬁd.
is larger than the opening 401b. To assemble the front end
guidé 6 into the nose 1, the front end guide 6 is_inserted into
the guide groove 4101 from the opening 40lb, and thgn each
spacer 145 is fitted between the inner surface of the nose and

a side of the front end gquide 6. Such arrangement dispenses

Thls Sheet Has Been Replac
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with the resilient arms on the front end guide 6 and prevents
entrance of the paper powder or the like from the window

ion 30.

H
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Seventh Embodiment

Figure 37 i1s a side view showing an impact dot head,

which is a seventh embodiment of the invention; Figure 38 is =z

tront view thereof; Tigure 39 is a plan view of Tigure 37 as

t

viewed frcm a positicn E; Figure 40 is a sectional view taken

-
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igure 38; and Figure 41 is an expledsd
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spective view showing the main portion thereof.
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of this = embodiment over ' the sixth
empodiment is that the biasing means for biasing the front end
'guide 6 so.that the front end guide § can be positioned in the
middle of the nose 1 is formed 6f a front end guide holder 140
wnich is mounted Irom the outside of the front end of the nose
1 and which has resiliency.

Both ends of the guide groove 401 afranged on the front
-end portion of the nose 1 are formed into the openinés 401b.

The front end guide holder 140 has a pair of resilient

arms 141.  On the inner side of each resilient arm 141 is 2
projecting portion 146. The front end guide_holder 140 is

mounted on the front end of the nose 1 by inserting the
projecting portions 146, 146 into the openings 40lb, 40lb of

~ L od

the guide groove, and supports the front end guide 6 so.as to

be

o]

ositioned in the middle of tHe window portion 30 by causing

the pfojecting_portions 146, 146 to bias the both sides of the
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iront end guide 3§ wi
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arms 12l.
To mount the Iront and guide 6§ and the front end guide
nclder 140 on tne nose i, the front end guide 5 is first

insertad into ths guide groove 401, and then the front end

(e

S‘f
o

guide holdsr 140 is installed from below the front end of -
~ose while opening the resilient arms 141. |

Ihe thus arranged front end guidé 6 of the impact dot head is
able tb be slid in the printing digit direction, so that the
seme opsrzation ani adfantage as in thelsixth émbodiment can be
performed and obtzined.

That is, 2s shown :in Figure 42, when the impact dot
-head passes the snd of the printing sheet 19, the front end

guide 35 slides aisng the guide groove 401 while resiliently

deforming the resilient arms 141 of the front end guide holder
140. As a resul:z, the frictional forces C and D that hinder

the returniug of <he wire 8 can be decreased, thereby=obv;ating
wirz brsakage. rurther, once the impact dot head nas péssed
the end of the printing sheet 19, the frént end gﬁide 6 returns
to the middle of the window Qortion 30 Cf'the nose 1, thereby
maintaining high—qua;ity printing.

Stiil further, this embodiment is provided as
installing the froat end guide holder 140 from the outside of
the nose 1, which ?rovides the.advantage of facilitating the
assembling a2nd disassembling of the front end guide holder 14Q.

For exampie, if the end of a printing sheet is printed

This Sheet Has Been Replaced
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requently, then it can happen that a spring resiliently

hoiding the front end guide 5 is subjected to deteri. i
G erioration

longer be ensured. - In this case, the front end guide holder
140 can be replaced without involving special ‘tools, thus

allowing the front end guide 5 to be resiliently held again.

=
1]

Therefore, the impact dot head can be repaired extreme

[

sasily, achievinc that the replacing operation can be handlad

-

the front end guide holder 140 is no

h
t

The shape © ;

[{)

' )
:j .

liﬂited.to the above- anscrlned one, but may be such as shown
Figures "3 (a) end (b) as long as the front end guide 5 can be
heid in the middle of the window portion of the nose 1
résil; ntly. Figuré 43 (aj shows Drojecting portions 148 that
are formed integrally with the front ends of the resilient arms
141, wheregs Figurel43 (b) shows projecting portions 146 being
formed by bending the resilient arms 141.

Further, as shown in Figure 43 (c), coil springs 144
may be arranged in place of the projecting portions 146, so
that the coil springs 144 can hold the front end guidé )
resiliently.'

Figure 44 shows modified examples of the shapes of the
front end Qf the nose as well as of the front end guide. As
shdwn in Figure 44, a projecting rall 100 is a*ranged on the
nose 1 and a *ecessed groove 10T 'is arranged on the Front end
guide 6; so that the front end guide 6 is slidable. The
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structure of the ﬁodified example.is'applicable to the above-
described sixt'h embodiment.

rlgure 45 shows another modified example, in which the
guide groovea 401 is ;ormed into an arc corresponding to a locus
of oscillation 6f the wire 8.

Such structure allows the front end guide 6 to be
slidable with angular displacément. As a result, the wire 2

can return smoothly. The structura, i.e., the shape of ths

[}

this medi

K
h

guide groove 401, © ied example is also applicable

r

0 the sixth embodiment.

th Embodiment

|I.‘l.|

Figure 46 is a side view showing an impact dot head,
which is an eighth embodiment of the invention; Figure 47 is a
pian view of Figure 46 as viewed from a position A; and Figure

en along a llne F-F of Figure 47.

o

18 is a sectional view. ta

The feature of the eighth embodiment over the first
embodiment is that the nose 1 has resiliency itself and .is
oscillatable in the printing digit direction, in contrast to

.

the first embodiment in which it is the nose guide & that is

oscillétable.

As shown in Figure 48, the nose 1 in the eighth

-

embodiment includes a guide supporting portion 151, an
insulating member abutting portion 152, and an oscillation
spring portion 153, which are formed Lntegrally with one

another. The guide supporting"portion 151 has a £front end

guide mounting portion 154 and intermediate guide mounting
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grooves 155. The Iront end guide mounting portion 15 4 nolds

the front end guide 6, whereas the intermediate u;de mounting

[Te]

grooves 155 hold :the intermediafe guides 7, so that the #ires
8 can be arranged at predetermined positions. |

The'bscillation spring portion 153 is a thin member
coupling the guide supporting portion 151 to the insulating
member abutting portion 152, which makes the spring 153 less
rigid in the verzical direction as viewed in
the printing digi:z direction, and which tﬁus makes the spring
153 easy to defcrm resiliently. However, the oscillation
.spring portion 153 is highly rigid in the vertical direction as
viewed in Figure <5, so that the nose 1 does not oscillate in
the vertical direction. Such arrangement  2allows the
' same operation as in the {first embodiment to be oer:ormed
That is, since thz nose 1 is oscillatable in the prianting digit
direction, breakage of wires at the time the head passes the
end or the prlnt_ng sheet can be prevented. In addi;ion; the
nose 1 returns to the middle by the resilient fo;ée of the
osciLlation spring portion 153, thereby ﬁaintaining high-
quality printing. |

‘This embodiment is further ‘provided as giving
resiliency to the nose 1 itself so ;hat the nose is
oscillatable. Therefore, no additional parts'for oscillating

the nose 1 are required to achieve the object of the invention

as was the case with the first &mbodiment.
: ) : This Sheet Has Been Replaced
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While such a structure that the portion coupling the

-

nose 1 to the head body is made thin to impart resiliency to
the nose 1 has been described in this embodiment, structures
other than this may be applicable as long as resiliency.can be
given to the nose 1. For example, if the thickness of a nose
forming member is partielly reduced to decrease the rigidity,
or the entire parc of the nose 1 is made of a material =sasy to
cdeform resilientlv such as rubber, the object of the ihvention
can be achieved.

Ninth Embodiment

Figure 49 is a plan view shewing an impact dot printer,
wnich is a ninth embodiment of the invention.

The ninth embodiment is provided as supporting an
impact dot head 400 so as to be resiliently oscillatable in the
§:intinq digit direction relative to a 'car:iage 401.
Therefore; a head which is different frem the one sthn as the
eight embodiments _but which is substantially similar to a
convent;oﬁally_ordinary impact dot head can be used ae:the head
400.

As shown in Plgure 49, the head 400 is mounted so as to
be oscillatable around the center of rotation O relatlve to the
carriage 401 at the bottom thereof.

The nose 1 of the head has arcuate long holes 402, such
arcuate long holes being concent;ic with the center of rotation

0. on’ the other hand, the <Tarriage 401 has cylindrical
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rojecting portizhs 403, which are fitted into the long holes

‘Bach long hole 402 furcher has “OSltlon-ug springs 404,

(]

wnich support ths head 400 resiliently so that the center line
oZ the head 400 is substantially perpendicular to a platen 12.
erefore, the head 400 is resiliently oscillatable in

ne range in which the projecting portions 403 can move in the

thus structured zrinter gerforms suns-ant;ally T

rst embodiment. That is, since the
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£04 even 1f the wire 8 has collided against the end of the
srinting sheet 1% as the head passes the end of the printing

50. In addition, once the head has

o

shest as shown in Figur

T
o

>
—

=

e

cassed the end 2f the nting sheet, the head ccnfronts th

cr

claten 12 directly by h resilient force of the :>os1 ionin
springs 404, thersby maintaining high-quality printinq.

When the dl;’iVEIl direction of the carriage 401 .is switched from
.right to left or from left to right, the'positioniqg springs 464 are
flexed by the fo.rce due to the inért_:'ia ~of the heéd 400. 1If the.
nead 400 oséillates under this condition, the p:inting'quality'
becomes impaired. To overcome this problem;'this embodimenﬁ is
designed so that the center of rotation O 6f the head shown in

Figure 49 coincides with'the center of gravity of the head 400.
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with such an arrzangement, an inertial moment arcund the center

cZ rotation C is zeroed. | As a result, the
nead 400 no longer oscillates by the inertial force, thereby

'
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centributing to preventing the impairment of the
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guality by the oscillation of the nead at the time the

switches its movement Zrom right to left or Irom left to

(]

Figure 5i shows a modified example, in which & member

~

r rctatably susporting the head is formed by zarrzan

(o]
| ad
vy
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rojecting porticn 405 at a position corresponding to the

ter of gravity of t!e_;aad 400 and fittiﬁg the projecting

ccrtion 405 into a support hole 407 of a head support member
0

1. In this modified example, a

and left sides of =he rear end of the head and the head support

member 406 so that the head 400 is biased so as to confront the

Figure S2 shows another modified example, in which the

rojecting portion 405 is utilized as a torsional spring by

securing the projecting portion 405 arranged on the head 400 to
the support hole 407 of the head support member 406. According

to this structure, it is not reguired to arrange the

[%

tositioning springs separately, thereby achieving a simplified

structure with an advantage of downsizing.
in

Figure 53 shows still “anhother modified example,

which by arranging a plate spring 408 on the head 400 so that
tL
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the nead 400 is mounted bn the carriage 401 through the pla;é
spring 408. This sﬁruCture allows the head to be suppOrtéd
oscillatably and cesiliently by'the plate spring 408, thereby
achieving a simplified head mounting structure.
While the axamples of direct attraction type impact_don
head have been described in the first to ninth embo&imen;s, it
apparent that the invention is applicable to spring cﬁarge
type or pieioeleciric typ? impact dot heads.
Moreover, embodiments of the invention have been described
and it will be apparent to a skilled person that the features-from_
the various embodimenté are not exclusive and may be combined. Also,:

modifications may be made to any one of these features without

departing from the scope of the present invention.
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a plurality of wires (8) selectivély projected to perform a printing operation while

1. Animpact dot head comprising:

moving in a printing digit direction; characterised in that
the wires are supported so as to be resiliently oscillatable in the printing digit

direction.

2. An impact dot head as claimed in claim 1, in which said wires are supported by a
nose guide (18) for slidably sﬁpporting the wires, the nose guide being supported so as to
be os'cillatable in the printing digit direction; '
a nose (1) for accommodating the nose guide; and
" means (31, 33, 38) for biasing the nose guide so that the nose guide is positioned

in the middle of the nose.

3. An impact dot head as claimed in claim 2, wherein the nose guide is supported so
as to be oscillatable relative to a nose guide base by a shaft (28), the nose guide base

being fixed on a head body. '

4, An impact dot head as claimed in claim 2, wherein the nose guide is supported so

as to be oscillatable relative to the nose by a shaft, the nose being fixed on a head body.

5. An i‘mpact dot head as claimed in claim 2, wherein the nose guide has, on a front
end thereof, a front end guide (6) for supporting the wires so as to be oscillatable, the
biasing means is formed by causing resilient arms (35) to abut against the inner surfaces

of the nosg, and each resilient arm is formed integrally with the front end guide.
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6. An impact dot head as claimed in claim 2, wherein the nose guide has a pair of
side plates, the biasing means includes tongue-like spﬁng portions (36) 'and projecting
portions (37), each tongue-like spring portion is defined by foi'ming an inverted square
C-shaped slit on the side plate of the nose guide, and each projecting portion being
formed ihtegrally with the tongue-like spring portion and abutting against the inner

surface of the nose.

7. An impact dot head as claimed in any one of claims 2 to 6, wherein the biasing
means includes springs (31), each of the springs is arranged between a side surface of the

nose guide and an inner surface of the nose.

8. An impact dot head as claimed in any one of claims 2 to 6, wherein the biasing
means is.defined by causing a plate spring (33) to abut against the inner surfaces of the

nose, the plate spring is mounted on the nose guide.

9. An impact dot head according to any one of claims 2 to 6, wherein the biasing
means includes a resilient material (38) for closing gaps (S) formed between the nose

" guide and the nose at a front end portion of the nose guide.

10.  An impact dot head as claimed in claim 1, in which said wires are supported by a
nose guide (18) fdr supporting the wires so as to be oscillatable, the nose guide having

resiliency itself and being oscillatable in the printing digit direction.

1I.  An -impact dot head as claimed in claim 10, wherein the nose guide includes a
pair of side plates (182) and a guide member, the pair of side plates being formed

integrally so as to be flexible relative to a nose guide base in the printing digit direction,
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the nose guide base is fixed on the head, and the guide'mernber supports the wires so as .

to be oscillatable.

12. An impact dot head as claimed in claim 10, wherein the nose guide includes a
pair of side plates and a top plate (181) coupling top portions of the side plates, tﬁe top
plate is only coupled partially integrally to a nose guide base, and the nose guide base is
fixed on the head.

13. An impac‘t dot head as claimed in claim 1, in which said wires are supported by
a front end auxde (6) for supporting the wires so as to be oscﬂlatable,
a nose (1) for supportmg the front end guide so as to be movable in the pnntmc
- digit direction; and |
bias means for biasing the front end guide to position the front end guidé in the

middle of the nose.

14.  An impact dot head according to claim 13, wherein the biasing means includes

resilient arms formed integrally with the front end guide.

15. An impact dot head according to claim 13, wherein the nose is divided into two
pieces in the printing digit direction, and the front end guide is movably supported by

~ coupling two pieces together.

16.  An impact dot head as claimed in any.one of the preceding claims when
dependent’on claim 2, or claim 10 wherein openings are provided on both side surfaces |

of a front end portion of the nose.
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17.  An impact dot head as claimed in any one of the preceding claims when
dependent on claim 2 or claim 10, wherein a thin plate is arranged on a front end portion
of the nose guide, and the thin plate closes gaps formed between the nose and the front

end portion of the nose guide.

18.  An impact dot head as claimed in claim 1, in which said wires are supported by
a nose (1) for supporting the wires so as to be oscillatable, said nose having-resiliéncy

itself and being oscillatable in the pﬁnting digit direction.

19.  An impact dot .pn'nter compﬁ,sin‘g:

an impact dot head as claimed in any one of the preceding claims.

20.  Animpact dot printer as claimed in claim 19 when dependent on claim 1, in
which said wires are supported through a carriage for supporting the impact dot head so

as to be resiliently oscillatable in the printing digit direction.
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