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IﬁPACT DOT HEAD AND IMPACT DOT PRINTER

The invention relates to impact dot heads for impact dot
matrix printers. More partlcularly, but not exclusively, the invention
is directed to an impact dot head that can brevent breakage of wires
bv arranging the wires so as to be resiliently oscilletable in a

printing digit direction.

An exemplary conventional impact dot head is shown in
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As shown in Figure 54, an impact dot head

L} ]

lr-"
[\
fo
(o]
mn
tn

igures 5
is designed to form a dot by orOJectlng a wxre 8 and applving

act onto a n*;ntlnc sheet 19 on a platen 12 through an ink
ﬁibbon 21 while moving in a direction parallel with the platen
12 (the direction perpendicular to the surface of the sheet in
Figure 34). 'In order to form a dot at a predetermined position
on. the printiﬁg sheet 19, each wire 8 is supporﬁed-while
arranged so as to e oscillatable by intermediate gﬁides 7 and
e front end guide 5. |
A method of mounting the front end gquide 6 has been

proposed in Japanese Patent Unexamined Publication No.

]

530/19¢0. This impact dot head is provided as'securing the

front end gulde 8 by lnsert .ng the front end gulde 6 and the

rh

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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| MPACT DOT HEAD W TH RESI;'I._-}- ENTLY MOUNTED W RTE\- GUI DE :
BACKGROUND OF THE | NVENTI ON 1. Field of the Invention The invention
relates to i npact dot heads for inpact dot matri'x printers. More
particularly, the invention is directed t20 an inpact dot head that can
prevent break- age of wires by arranging the wires so as to be resil-
iently oscillatable in a printing digit direction. 2. Related Art

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.

thus arranged impact dot head is, as shown in

=
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m

Tigures 35 and 37, fixed on a carriage 401 by fitting

jecting porticns 403 arranged on the carriags 401 into

'y
"
O

mounting holes 402 arranged on the nose 1 and screwing 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 printing oh'such thick paper has often caused the
trouble of_wire.breakage at the end of the printihg sheet,
which is a problem to be ovércome.

How the wire gets broken when the impact dot head
passes the end of 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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An exenpl ary convent i onal’; rnpact dot head is shown in FIGS 54 and 55. As
shown in FIG 54, an inpact dot head is designed to forma_dot by
projecting a wire 8 and applying inpact onto a printing sheet 19 on a’
platen 12 through an ink ribbon 21 while3noving in a direction parallel
with the platen 12 (the direction perpendicular to the surface of the sheet
in FIG 54). In order to forma dot at a predeterm ned position on the
printing sheet 19, each wire 8 is supported while arranged so as to be

oscillatable by internediate guides 7-and a front end guide 6.
starts printing at 'a position outside the printing sheet 19.

when the head passes the end of the printing sheet 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 tﬁe wire 8 and the

front end guicde 5 is '3, then frictional forces C and D act on

wire 8 returns (ths direction lndlcatea by an arrow X). These
frictional forces C (= @A) and D (= BB) impede the wire 8'from
returning. -Tﬁe: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
orinting impossible thereafter because there are missing dots.

While a case where the prlntlng operatlon is periormed
rom the position ou;smde the left end of the printing sheet to

" right has been described, the same_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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A met hod of mounting the¥f A}ont end QU|de 6 has been propﬁ?%d in Japanese
Pat ent Unexami ned Publication No. 530/1990. This inpact dot head is

provi ded as se- curing the front end guidg 6 by inserting the front end
guide 6 and the internediate guides 7 into a nose guide 18 as shown in FIG
55. Further, the nose guide 18 is secured by being inserted into a nose 1
made of a netal The. nose 1 has an oval w ndow portion 30 that can
acconmpdat e the nose guide 18 with the front end guide 6 being secured

t hereto. The front end QU|de 6 is positioned by front end guide grooves 23
Of t he nose 51gn--icant increase the returning force of a regurn sprl.m

[ 5

! shown'in Figurs 54 so as to exceed the sum of bhe frictiona

1

-

orces C and D. However, if the --turning force of the retur:n

H\

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

to overcome such large returning force must be obtained, which

entails an extremely large drive current. That is, if czhe

the return spring 15 is increased to a

[ Y

returning force o

signi ficant degrese, the power capacity must be increased. 1In

e e

addition, an incrsase in the drive ciarrent results in builc g
up heat in the head. |

Therefore, the probiem'of wire breakage caused aﬁ the
time the impac:t ot head passes the end of the printing shee:

during printing has been substantially unavoided.

The invention has been made to overcome *<he above-
described conventional problems. Accordingly, an object 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
supporting a wire that prints whlle moving in a printing digit
direction so as to be resiliently oscillatable in a printing

e
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guide 18 in a direction perpendlcular to the printing shé\t and by the oval
wi ndow portion 30 of the nose 1 in a direction paraIIeI with the printing
sheet . The thus arranged i npact dot head_400 | as shown in FIGS. 56 and
57, fixed on a carriage 401 by fitting pro?ectlng portions 403 arranged on
the carriage 401 into nounting holes 402 arranged on the nose 1 and
screwi ng them In a conventional inpact dot printer, when printing is
started froma position outside a printing sheet due to erroneous setting
of a printing area, the wire 8 gets
digit d;:ecc;on. The structure for supporting the wire
resx"ent v and ﬂsc;;latanlv in the printing digit direction 'is
such that: a nose guide oscillatably supporting the wire is
supported so as to be oscillatable in the printing digitc
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 guide for oscillatably
supporting the wire; a nose for sup;orting the front end guide

so as toc be movable in the printing digit direczion; and a

biasing means for Ziasing the Iront end guide so that the front

end guide is positicned in the middle of the nose. Further,
the structure may e such that the nose f£for osc'l1 bly

supporting the wirs has resiliency itself and is oscillatable

that the impact dot head is supported by a carriage so as to be

resiliently oscx-lataole in the printing digit dizsction.

Figure .1 ié a side view showing an impact dot head,
.which is a first.émbodiment of the inventibn;

:Figure 2 is a front Qiew thereof;

figure 3 is a plan view of ?igure 1 as viewed from a
position E;

Figure 4 is a séctionél'view taken along a line F-F of

Figure 2;
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broken as the inpact dotfﬁgad passes the end of the

6

Figure 5 is an exploded perspective view showing a nose

ortion and a nose:
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igure 6 is a sectional plan view of Figure ¢ as viewed

i

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]

igure

L1}

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

modified sxample;

=

'-l

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

modified example;

=
[2]

Figure 13 an exploded perspecﬁive 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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-2- printing sheet mhlle perforn1ng the printing operatlon - Amid
diversification of printing paper, printing tends to be perforned on thICk
paper or thick multi-sheet print- ing paper such as a duplicating slip, and
“the printing on such thick paper has ofted caused the trouble of wire
breakage at the end of the printing sheet, which is a problemto be
overcone.. How the wire gets broken when the inpact dot head passes the
end of the printing sheet while performng the printing operation will be

descri bed bel ow. - . : . . .
: Figure 18 is an exploded perspective view showing the

main portion of a modified example;

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

Figure 20 is an exploded perspective view'showing the
ﬁain portion of an impact dot head;. which 1is a fourth

embodiment of the invention;

f

[19]

igure 21 is a diagram illustrative of the cperation of
the ZIourth 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 £ifth 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_elong a line F-F 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;
’ This Sheet Has Been Replaced




FIG 58 is a cutaway plan 6\%m10f FIG 54 as viewed from a: p05|t|on F. As
shown in FIG 58, the inpact dot head starts printing at a position outside
the printing sheet 19. When the head passes the end of the printing: sheet
19 with the wire 8 driven to project while ﬁ%V|ng fron1|eft to right as
viewed in FIG 58, the wire 8 col- |ides against the end of the printing
sheet 19 and re- ceives a force AL As a result, the wire 8 is flexed and
receives a reaction B froma guide hole 32 arranged on the front end guide
6. If it is supposed %hat tkmggrictional qo%Ificient etween the wire 8 and
the ink ribbon 21 is igure <« LS an exploded perspective visaw ShOWlnCl' a
modified example;

Figure 30 i1s a sectional view showing a modifiad

Figure 31 is an exploded perspective view showing a

modified example;

Figure 32 is a front view showing a modified example;

18]

ure 33 is an exploded perspective view showing tha

-

main Do*'t.w of the modified example shown in FTigure 32;

Figure 34 is a sectional view taken along 2 line F-F of

Figure 35 is a front view showing a modified example

'35 is an exploded perspective view of the

1}

@

igur

modified example shown in Figure 35

1

igure 37 is a side view showing an impac:t dot head,
.which is a seventh embodiment of the invention;

Figure 38 is a front view thereof;

v

Figure 39 is a plan view of Figure 37 as viswed from

nosition E;

]
(o)
rh

Figure 40 is a sectional view taken along a line F-
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; Il
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a and the frictional coeffi<cient between the wire 8 and thé?front end gui de
6 is [err], then frictional forces C and D act on the wire 8 in a direction
opposite to a direction in which the wire 8 returns (the direction
indicated by an arrow X). These frictional %orces C (=aA) and D (=[err]B)

I npede the wire 8 fromreturning. Therefore, the. inpact dot head
continuously noves fromleft to right as viewed in FIG 58 with the mnre 8
having pro- jected, which causes the wire 8 to be further flexed. As a
result, when the bendlqg tre§§ of t he mnre g exceeds tpe al | owabl e stress,
the wire 8 gets brokehtdWRgEh=> (a), (B) are front views showing

modified examples of a holder;

r1y

igure 44 is an explbded'perspective view showing a
modified example;
Figure 45 is a plan view showing a modified example;
'rlcure 46 s a side view showing an impact dot head,
wﬂich is an eighth embodlment of the anentlon,

Figure 47 is a plan view of Figure 46 as viewed from 2
Figure 48 is a sectional view taken along a line F-F of

'Figure 49 is a plan view showing an impact dot printer,
_whieh is a_ninth embodiment of the in&ention;
Figure 50 is a diégram illusﬁrativé of the operation
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 is a seetibﬁal VieW'illustrative of the

conventional impact dot printer;
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makes normal printing |nposh|ble t hereafter because there';}e m ssi ng dots.
Wil e a case where the printing operation is per- formed fromthe position
outside the left end of the printing sheet to right has been described,
the same holds true for a case where prihfing i.s done froma position
outside the right end of the printing sheet to left. As a met hod of
avoiding wire breakage applied to the .conventional inpact dot head, it is
conceivable to S|g- nificantly increase the returning force of a return

spring

Figure 57 s a perspective view illustrative of the
same; and
Figure 33 is & plan view of Figure 54 as wviawed Zrom &

Embodiments of the invention will now be described with
refsrence To the acccmpanving. d*aw1ngs
Fizure ! 1s 2 side view showing an iImpac:t Zot head,

=3

ura 2 is &

u]

A}

wnich is & first =2mpodiment of the invention;

L]

Q

igure 1 as

front wview thersof; Figure 3 is a plan view of

viswed Zfrcm 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

wiring boarxd 10 arzangad through an insulating member 2. The

frame 2 is cylindrical in shape. A plurality of frame core

?ortions 14 stand up in parallel Qith one another f{rom the
bottom surface of the f*ame 2. Coils 20 are wéund around these
frame core portions 14. Each coil 20 is connec:ed to the
or teq wiring board 10. A spring holder 13 is mounted on an
inner circumferential ring portion 1l of the frame 2. A
plurality of return springs 15 whose number correspondS-to the
number of the frame core oortxons 14 are arranged on the spring
holder 13. A guide_groove 13a arranged on the spring holder 13

guides a front end portion l6a of a lever 16. On the upper

-
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15 shown in FIG 54 so asto exceed the sum of the fricf?%nal forces C and

D. However,

I f.the returning
11

surfacé 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 lsver 16 that
confironts the frame core portions l4. Wires 8 are secured to

the front ends of these levers 16 and biased by the return

H
(1)

gu

I

springs 15 in a return direction (leftward as viewed in F
4). Froht end portions 8a of the wires 8 are arrayed at
predetermined positions. Further, a dumper holder 5 is mounted
while abutzed against the upper surface (on the

viewed in Tigure &) of the spring holder 13. A dumper 17 is

mounted in the middle of the dumper holder 5. The back surface

of a front end of the lever 16 is abﬁtted égainst the dumper

17. A ful;rﬁm biasing spring 22 is arranged on the dumper

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 inducéd by the

coil 20 forms a closed loop consisting of the Irame core

portion 14, the frame 2, the first yoke 3, the second yoke 4,

~and the lever 16. Accordingly, an electromagnetic attracting

‘force is produced between the frame core portion 14 and the

lever 16, which then causes the lever 16 to advance. As a
result, the wire 8 secured to the front end of the lever 16
gives impact on a printing shéet 19 placed on a platen 12

through an ink ribbon 21, whereby & dot is formeq. After

This Sheet Has Been Replac
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AN
-3- force of the return §ﬁring 15 is increased so nuch, &7printing force
| arrge enough to overcone such large returning force nust be obtained, which
entails an ex- trenely large drive currepnf. That is, if the returning force
of the return spring 15 is increased to significant degree, the power
capacity nust be increased. In addi- tion, an increase in the drive current
results in building up heat in the head. '

having formed the dot, the le#ef 16 starts the return operétion
by the force of :he_returh spring-ls, colliding against the
dumper 17 supported by the_ddmper holder.s to rsturn to the
stand-by position.

The structure.fgr supporting the wire 8 oscillatably

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 é 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
coupling the rear end bottom portions of the side plates 182.
A front guide groove 23 is arranged on the ﬁose guide 18, the
front‘énd guide ¢roove 23 holding a front end guide 5. The
frontl end guide 5 oscillatably supports the wires 8 and
arranges the £front ends of the wires 8 at predgtermined
positions (sée 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 256 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'corres§énding to the holes 25 pf the

. nose guide 18. The nose guide 18 and the nose guide base 26

This Sheet Has Been Replaced




Ther ef or e,
head passes the end of the print-
substantially un- avoi dabl e.

t he problen1of€ﬁire breakage caused at the tire:'the inpact dot

i ng sheet during printing has been
SUMMARY OF THE | NVENTION  The

i nventi on has been made to overcone the abbve- descri.bed conventi onal

probl ens. Accordingly,

the object of the invention is to provide an inpact

dot head and an inpact dot printer free fromwre breakage even if the
printing operation is started froma position out- side a printing sheet

due to erroneous 'setting of a

‘compining the nose guide

print-
are oscxllatablv COﬂD¢ned by Lnsertlug a pin-like shatft. 28 into

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

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

The windcw portion 30 only guides the upper and lower

o~

nose 1.

~ [ - < oo ”~

ends of the ZIront =nd guide 5§ slidably. Thus, a gap S is

formed on each of the right and left ends of the front end

guide 6 relative to the window portion 30 of the nose 1 (see

Figure 2). Coil springs 31 are arranged on both right and left
sides, each being intérpbsed between the side surface of the
nosé 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 normal 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 digit direction.

A case where a printer haVing the thus constructed
impact dot head makes an errﬁneous printing will be described
with reference to Figure 6. More specifically, the case iIs
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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ing area and

t he i npact d&& head has passeéed the end of th@}printing sheet

while performng the printing opera- tion. - An inpact dot head of the

i nvention is

provi ded as supporting a wire that prints while nmoving in a

printing digit direction so as to be resilieéntly oscillatable in a printing
digit direction. The structure for supporting the wire resiliently and

oscill atably
oscill atably
the printing

in-the printing digit direction is such that: a nose guide _
support- ing the wire is supported so as to be oscillatable in

digit direction; and the nose guide is biased by
nerforming the printing operation. Figure 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 wire 8 projecting whils moving from
lgft to right as viewed in Figure 5, the wire 8 receives a
:ce_A'while'cciiiding against the end 1%a of the printing

9. As =z =result, the wire 8 biases a guids hole 32

5 ceforms the ccil springs 31 (see-Figures 2, 3 and 3) 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
Irictional coe:-i:;en* D=twe=n the wire 8 and the ink ribbon 21
is « and the f* zional coefficient between the wire 8 and the
f=ont end quide 2 is B, then frictional forces C (='aA) and D
(=33) act in a dizection opposite to the direction of movemént
of the wire 8, i.e., the.direction hampering'the'returning
cveration of the wire. However, the angular displacement of

the nose guide 18 decreases forces A and 3, thereby decreasing

rhe frictional forces C and D. Therefore, the wire 8 can be

- returned to the stand-by position 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
-
This Sheet Has B
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a biasing neans so that the nose guide is positioned in the m ddl e of a
nose. The structure may al’'so have: a front end guide for OSC|IIatany
supporting the wire; a nose for supportlng the front end guide so as to be
mov- ably in the printing digit direction;l&nd a biasi.ng neans for biasing
the front end guide so that the front- end guide is positioned.in the mddle
of the nose. Further, the structure may be such that the nose for
oscillatably supportlng the wire has reS|I|ency itself and is osciltlat-

able in the printing |g|t dlrecplon %pacl dot printer of the
i nvention i sc88&8gn incow port;on - e 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 ma;erials
whose frictional coefficient is low, such as polyacetal,
polypropylene, =zresins incoprorated with tetrafluoethylene

fiper, or oleo-resins. The reason is that a small frictional

0
)]
[+
H
rt
jo g
U]
K

coefficient B can decrease the £frictional force
wnich contributes to implementing the impact dot n=ad with a
high wire breakage resistance.

Figure 7 shows a modified example, in which the coil

e

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

(98]
W

is fixed by being fitted into a groove portion 34 arranged
on the nose guide 18. 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-the 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. 1In this modified example,

the front end guide 6 and the Tesilient arms 35 are formed

.This Sheet Has Been Repl
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that the inpact dot head f@ supported by a carriage so as:

-4-

16

integrally, so that the dimensional control of the parts can be
facilitated.

Figure 9 shows still anothef MOdLLled example, in which
tongue-like spring portions 35 are arranged on the side plates
182, 182 of the nose guide 18. Each tongue-like SPring portion

36 is formed by u_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

ated. Further, since the projecting portion 37 of =ach

h
joed

oncue—11ke sprlnu portion 36 ié ébutted against the inner wall
of the nose 1, the tongue-like sprihg 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 Flgure
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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'to be resiliently oscilléfft\’_‘able in the printing digit dir('a"i?’i tion. BRI EF

DESCRI PTI ON OF THE DRAW NGS FIG 1 is a side view show ng an inpact dot
head, which is a first enbodi nent of the ingyention; FIG 2 is a front

vi ew t her eof;
FIG 4 is a sectional viewtaken along a line F-F of FIG 2;

E

FIG 3 is aplan viewof FIG 1 as viewed froma position

o7 zhe nose guide 18 oy the entrance of ribbon dust and paper

nose guide 18 and a bearing portion arranged on the nose guids

sase 25 are fitztad with each other.
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pged at upper znd lower
?csi:icns on the central axis of the nose guide (3 into C-
shaped bearing cortions 40 arranged at two positizcns on the
val axis of =t=he nose guide base 25. Thus, he shaf:
cortions 39 are inserted by resiliently deforming the béaring
;c::idns 40. This structure dispenses with the.piﬁ;like shaft
z3, :héreby contributing to a cost raeduct lon‘ 

_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

porzions 42 at the fIront ends of the respective resilien

. strips 41. Bearing portions 43 are arranged at two positions,

upper and lower, oﬁ the central axis of the nose guide base 25,
each bearing portion 43 having a hole 43a. The shaft portions
42.a:e_inserted into the holes 43a of'the bearing portions 43
by flexing the resilient strips 41 of the nose guide 18. This
structure also dispenses with the pin-like éhaft 28, thereby

contributing to a cost reduction.

This Sheet Has Been Replaced

e



FIG 5 is an expl oded persﬁ@ctive vi ew showi ng a nose gui d&™portion and a
nose;  FIG 6 is a sectional plan view of- FIG 4 as viewed froma position
G FIG 7 is an expl oded perspective view showing a nodified exanple;
FIG 8 is an expl oded perspective view shd® ng a nodified exanple; FIG 9
I's an expl oded perspective view showing a nodified exanple; -FIG 10 is an
expl oded perspective view show ng a

The modified example shown in Figure 13 is provided as

ient strip 41 at the upper position on the

fcrming the resi
central axis of the nose gﬁide 18 and arranging'the shat+
porzion 42 at the ffoﬁt.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
guidé-base 26, so that the fulcrum ofloscillation is formed by
insarting the shait portion 42 into the hole of the bearing

perzion 43 wnile flexing the resilient strip 41 of the nos

[t}

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

[Te]

pcf:ions 44 are designed - to abut against a leg receiving plats
45 a2rranged at the lower portion of the nose guide base 26.
The leg portions %4 not only support the nose guide 18 upward
so that the shaft portion 42.f:om coming outlof the beéring
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
diaﬁram of the leg receiving plate 45. 'As shown in Figure 14,
the leg receiving plate 45 has arcuate grooves 46 with the
fulcrum 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 oscillated more stably than in ‘the

structure inVolving no pins 48 and no grooves 46. Figure 15 is
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nodi fi ed
nodi fi ed
nodi fi ed
nodi fi ed

exanpl e; FI G 1\1 I s an expl oded perspective vFg'\‘?v showi ng a
exanpl e; FIG 12 is an expl oded perspective view showi ng a
exanpl e; FIG 13 is an expl oded_ perspective view show ng a
exanpl e; FIG 14 is a partiall&genlarged view of FIG 13; FI G

15 is a partially enlarged view of FIG 13 as, viewed froma different

angl e;

FIG 16 is an-exploded perspective view showing a

a detailed diagram of the bearing portion 43 of Figure 13. As

shown in Figure 15, the bearing portion 43 has a guide groove

47 <hat communicates with the hole 43a thereof.

The dimension of the leg receiving plate 45 prdjedting

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

dimension of ‘the bearing portion 43 projecting from the nos=2

In order =o assemble the nose guide 18 and the noses

1

ide base 26 in this structure, the leg portions 44 of th

(V]

|~
[t

nose guide 18 are placed on the leg receiving porticn 45 wni

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
43 while being flexed along the inclined surface of the guide
groove 47, which facilitates the assembling work.

The cases where the shaft portions arranéed on the noss

guide 18 and the bearing portions arranged on the n¢se'guide

" base 26 are fitted with each other have been indicated 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 os'cillatab_le
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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nodi fi ed exanpl e; FI G "ﬁ I s an expl oded perspective vi ew show ng the
main portion of an inpact dot head, which is a second enbodi ment of the

i nventi on; FIG 18 is an exploded perspec&gve vi ew showi ng the nain
portion of a nodified exanple; ~FIG 19 is“an expl oded perspective view

- showi ng the main portion of an inpact dot head, which:is a third enbodi nent
of the invention; FIG 20 is an exploded perspective view show ng the

mai n portion of an inpact dot head, which is a fourth

la are arranged cn both ugpper and lower positions ci an opening

]

inserting tha nose guide 18 into the nose !, and th

in rin -2

U]

fulcrum of oscillation may be arranged by fitting the shafts la
with C—sha?ed bearing porticns 185 arranged on the nose guide
18.
Seccnd Imbodiment

Ficure 17 is a perspective view showing the 'main

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

This embﬁdimeﬁt is- orovided as form ing the nose guide
ia of a pair of sii;~plates i82, the front end guids 3, aﬁd the
intsrmediats guiieé 7. The side plates 182 ‘are formed
inteérally with the nose guide base 26 so as to be Ilexible in
the orinting digiz direction, and the frdnt en& guide's is a
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 guidés 7 and the fronﬁ 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 Replace
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embodi nent of the inventioh; FIG 21 is a diagram il lustrative of the
operation of the fourth enbodi ment; FIG 22 is a. perspectlve VIeM/ShOMAng
the main por- tion of a modi fi ed exanpl e; 2l

fxont 'end guide 5 and the intermediate guides 7 may be
oscillatably supgorted by utilizing resxl;ency 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.

[

‘The same operaticn as in the first embodiment can b

[
[65)

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

PR F CPINS

is oscillatable in the printing digit direction, wirs breakage

rha

= e caused at the .time the head passes the 2a2nd of the
crinting sheet can be prevented. Further, once the head has

péssed'ihe end oI the prin;ing sheet;':esiliency of the side
Dlates 182 causss. the nose-éuide 18 to retufn to the middle
position, thereby maintaining high- aualltv pri ntl 1g .

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
_embod ment 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
osci lla;ablé in the priﬂting digit direction by partially
integrally coupling only the top-plate 181 of the nose.guide 18

to. the nose guide base 26. The portion through which the top

I ——
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5 FIG 23 is an expldded per spective -vi ew show ng the Zmai n portion of -
an i npact dot head, which is a fifth enbodi nent of the |nvent|on Fl G
24 is a perspective view showi ng the main gg ~tion of a nDdlfled exanpl e;
FIG 25 is a front view showi ng an i npact t head,

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, thﬁs being subject to resilient
deformation Qhen a bénding 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
thoée of the first embodiment.

The same operation as in the first embodiment can be
cerfiormed iIn this smbodiment. That is, since the ncse guide 18
is oscillatable ii the printing dici:.direction, wira breakage
o be caused at :the time the head passes the =2nd of the
printing sheet czn be preveﬁted.. Eurther, once the head has
passed the end o the prihting sheet, resiliency of the side

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

'O

-positién, thereby maintaining high-quality printing.

Still further, since the nose gﬁido 18 is oscillatéble
by its own *e5111=“cy, no addltlonal comoonent for oscillation
is required to achieve the object of the inventicﬁ in this
embodiment un;ike 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 integrally in the third

'embodiment,.the mode of integraily coupling'the top plate to
the nose guide base 26 may be selectable as lecng as the

res ;llency can be imparted to thg nose guide 18. ith respect

to this point, the same applies to the second embodiment.
BI———
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which is a sixth enbodi feht of the invention; FIG 26"} s a sectional

view taken along a line 26-26 FI'G 25; FIG 27 is an ‘expl oded

per spective view showing the min portion; "FIG 28 is a dlagram
illustrative of the operation of the ggxth enbodi nment; FIG 29 is an
expl oded perspective view showing a nodified exanpl e; FIG 30 is a

sectional view showing a nodified exam ° ple;

Thereforé, even in the case.whére the side plates énd
the tO? plate ars Zormed integrally with the nose guide rase bv
arranging the oo plaﬁe on the nose guide in the seccnd
smbodiment, or even in the case where not only the tcp plats
181 but also the side plates 182 are coupled to the nose guids

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

can be achieved, as long as, e.g., the coupling portion -
the nose cuide bass I35 and the nose guide 18 is mads

defcrmation such as rubber.
Tourth Zmbodiment
Figure 20 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

-

F

that the nose guide 18 oscillates, i.e., to any one of the
irst, setond and third embodiments, and is provided as
arranging openings 333 on both side surfaces of the front end
of the nose 1.

When ﬁhé impact dot heads deééribed 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 po:tion 30 of the nose 1. Such clogging may,
in some cases, hampers_bhe oscillation of the nose quLde 18

when the head passes the end of the printing sheet 19.
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FIG 31 is an expl oded ﬁg?spective-vieM/shomAng a nndiﬁgéd exanmple; FIG
32 is a front view showing a nodified exanple; FIG 33 is an expl oded
perspective view showing the nmain porti £ of the nodified exanple shown in
FIG - 32; FIG 34 is a sectional V|em1ta n along a line F-F of FIG 32
FIG 35 is a front view showi ng a nodified exanpl e; FIG 36 is an expl oded
perspective . view of the nodi- fied exanple shown in FElIG 35;

This embodiment is provided as arranging the openings

tad
(9%)
I
h

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 preventing 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 mavy allow the

same operation to be performed.

Figure 23 is a perspecfive view showing tﬁe 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
unable 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

This Sheet Has Been Replaced
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FIG 37 is a side vieM/sﬁg%Ang an inpact dot head, whichis a seventh
enbodi nent "of the invention; FIG 38 is a front viewthereof; FIG 39 is
a plan view of FIG 37 as viewed froma 5posit.ion.E; FIG 40 is a
sectional view taken along a line 40 .- 46 of FIG 38, FIG 41 is an

expl oded perspective view of the main portion thereof; FIG 42 is a
diagramillustrative of the operation of the seventh enbodi nent;

ne front end gquicde 6§ is arranged. Specifically, the width T
of the orening 335 is smaller than the width X of the ness
guide 18, and i1s larger than the length obtained by adding the

anqular displacement of the nose guide 18 to the distance J

hetween the wire arrays 8. That is, the width I is so set thac
the thin plate 32% closes the gaps S of the window portion 20,

and that
the wire.§ does not abut against the edge of the opening 333

aven i1I the nosa fuide 18 cdoes make an angular displacement.

(43

1]

e

A step L cthat is deseper than the ﬁhickness M of plate 33
is arrangsd around tThe window portion 30 on a surface 1b
against which the thin plate 334 of the nose 1 abuts, so that
the thin plate 332 does not project from the front end suriace
of the nosell. Such consideration is given to prevent abnormal
travel of the in. zibbon due to the ink ribbon being caught by
the edge of the thin plate'334.
| The thin plate 334 has resilient arms 3%6 and 1is

mounted on the fronﬁ side of the nose 1 by fiﬁting the
resilient arms 335 intq'recessed‘portions 337 arranged on both
upéer and lower portions of the nose 1. |

According to this arrangement, the thin plate 334
checks the ingfess of the paper powder aﬁd the debris of the
ribbon into the gaps S, thereby preventing the nbse guide lé
from being unosciliapable{ | o

The thin plate 334 may preferably be made of a rigid

material, such as a stainless steel or a blue ribbon steel.

This Sheet Has Been Replaced




FIGS. 43 (a), (b) and (cﬁ?ﬁre front views showing nodified exanples of a.
hol der; FIG 44 is an expl oded perspective view showing a nodified
exanple; FIG 45 is a plan V|eM/shomngg a nodified exanple; FIG 46 is a
si de vi ew showi ng an inpact dot head, “*which is an eighth enbodi nent of the
I nventi on; REPLACEMENT SHEET “ FIG 47 .is a plan view of FIG 46 as

viewed froma position A

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 30 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 332 co
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
plate 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 Iine F-F of Figure 25; and Figure

27 is an exploded perspective view showxng the main portion of

this e"lbodlment .
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FIG 48 is a secfipnal viewtaken along a line 48:48 FIG 47; FIG

49 is a plan view showi ng an inpact dot printer,

27

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
diraction, 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

(D
L]
e}
()]
O
ct
[ .
3
()
o]
o)
n
(]

the front end guide § are arranged on the r

vieces 1. The width of esach guide groove 401 is set to a value

(&4

slightly larger than the thickness of the front end guide 6, so
that the front end guide 6 can slide along the guide grooves
401. The nose ! and the front =nd 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 front end
guide 6 can be slidably supported by assembling the nose formed
of two pieces. Therefore, it is not likely that the front end

guide 6 will come out of the nose 1. In terms of fabricating

'the nose 1, the structure that the nose 1 is formed of two

pieces is advantageous in facilitating the guide grooves 401 to
be formed. |
Whilé 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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which is a ninth enbodi ment of the i nvention;

Illustrative of the operation thereof;
FIG 52 |§8a perspective view show ng a

showi ng a nodified
nodi fi ed exanpl e;
exanple; " FIG 54
| npact dot head;

2N

exanpl e;

FIG 50 i'§ a di agr am
FIG 51 is a perspective view

FIG 53 is a perspective view showi ng a nodified

is a sectional

vi ew showi ng an exenpl ary conventi onal

end guide 5 has a biasing means for biasing the front end

= i

guide 5 so that the front end gZuide 5 is positioned in the

'.a.

middle of the nose 1. The biasing neans of this smbodiment is
implemented 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

=

3
()]
'-l
0
o
<
o

he intesrmediate guide grooves 24 arranged on the inner

According o the thus arranced impact dct head, it is

- -

he Zront and c¢uide 5 . that slides in the prianting digit

_ direction, instead of the nose guide 18 oscillating in the

rinting digit dirsction in the head of the first smbodiment.

ol
As 2 resulc, the same operation and advantage as in the firsc
empodiment can b2 performed 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 5

slides along the guide grooves 401 while deforming the resilient arms 402

omitted in Fig. 28 reéiliently. As a result, the frictional

foxces C and D that impede the raturn 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.

Figure 29 shows a modified example in which a guide

403 made of a

In this example,
e
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FIG 55 is an expl oded perspective view thereof; FIG-56 is a sectional

view illustrative of the conven- tional inpact dot printer; FIG 57 is a
perspective view illustrative of the sane; and FIG 58 is a plan view of
FIG 54 as viewed froma p03|t|on F29 DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS - Enbodi ments of the invention will now be descri bed
with reference to the acconpanyi ng. draw ngs. '

the guide grooves 401 for slidaply supporting the front end
guide 5 are formed by coupling the front end of the nose 1 to

the guide frame 403. The front end guide & is slidably
supported by placing the front end guide 6 on a guide receiving
surface 410 of the nose 1 and sécuring to each other wnile
covering the guids fréme 403 over the front end of 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 formed of a wear-resistant matexial such as

of the front end gulao

s

metals or ceramics, then the f lling of
-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-innerlside-of the nose 1. Usually, an impact
~dot head is assembled by stacking the parts while placing the
nose 1l in a directioﬁ 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
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FIG 1is a side V|em15hamnng an inpact ‘dot head, which |5 a first

enbodi ment of the invention; FIG 2 is a front V|em/thereof FIG 3 is a
plan view of FIG 1 as viewed froma position E; and FIG 4 is a sectiona
view taken along a line F-F of FIG 230 As shown in these draw ngs (nainly
in FIG 4), on a frane of the nmain body of the inpact dot head is a printed
W ring board 10 arranged through an insulating nmenber 9. The frame -2 is
cylindrical in shape. A plural- ity of frame core portions 14 stand up i

paral l el with one another fromthe bottom surface of the frame 2.
is sl_dab-e, a stepped portion 406 is arranged on an inner wall

(D

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

of th
largér_thah the thickness H of the plates on both upper and
lower ends of the ;_ont.nna guide 6. The back surface 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 zherebetween.

Figure 31 ShOWS.Still another modified example,_in
which 2 through slit 407 is arranged on the upper surface.bf 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 ;esilient'catches

~

409 that prevent the coming out of the front end guide & in

~

:addition to the resilient arms 402. The nose guide 6 Ls
assembled by inserting thé front end guide 6 into the window

por tion 30 from the through slit 407. Since the resilient

catches 409 have :esxllency, the resilient catches ‘09 reureat

as they pass the through slit 407 and expand 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 &6, thersby proﬁidinq slidable Support of the front
end guide & with a simple structure. |

. :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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Coils 20 are wound arounidithese frame core portions 14 Edch coil 20 is
connected to the printed wiring board 10. A spring holder 13 is nounted on
an inner circunferential ring portion 1§-of the frame 2. A plural- ity of
return springs 15 whose nunber correspo ds to the nunber of the frame core
portions 14 are arranged on the spring hol-der -13. A guide groove 13a
arranged on the spring holder 13 guides a front end portion 16a of a |ever

16. On th f h FI G
e WnBSYe Wi AGE gid LRCHe ﬁg%kg S‘Q&rﬁ %llegﬂd %'nq?h@ls eNh @B 4

4) are a first yoke 3 second irst yoke 3 and the second
yoke 4 the guide groove 40l is opening. Figure 32 is a front view; Figure 33

is an expioded perspective view showing the main portion; and Figure 34
is a sectional view taken along a line F-F of Figufe 32. "To assemble
the front 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 l42a is arr;nged

on the front end of each resilient arm 142.

'Figures 33 and 36 show étill anothér modified example,
which is érévided 2s using spacers 145 for biasing the iront
end guide 6 so that the front end guide 6§ is positioﬁed in the
middle of the nose 1, each spacer being made of a resilient
materiél. Figure 35 is a front view thereof; and Figure 36 is
an exploded 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
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are designed to position’i-he |lever 16 that confronts the =~

32

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
t

o

'O

Seventh Embodiment

Figure 37 1s a side view showing an impact dot head,
which is a seventh embodiment of the invention; Figure 38 is =z
firont view thereoif; Figure 39 is a plan view of Figure 37 as

viewed frcm a positicn E;

L. —

Figure 40 is a sectional view taken

-
r

'(J

igure 38; and Figure 41 is an expledsd
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spective view showing the main portion thereof.
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The this . smbodiment 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 openings 40lb.

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
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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-7 - frame core portions'14. Wres 8 are secured to the.front ends of these
| evers 16 and bi ased by the return springs 15 in a return direction
(leftward as viewed in FIG 4).  Front;end portions 8a of the wires 8 are
arrayed at predeterm ned positions. Further, a danper holder 5 is nmounted-
whi | e abutted against the upper surface (on the left side as viewed in FIG
4) of the spring holder 13. A danper 17 is nounted in the mddle of the
~danper hol der 5. The back surface of a front end of the lever 16 is abutted

agai nst the, dunpe_nl7 AtFU|£ryPLb!??LngeSLl;ant force of the resilient

- vl

To mount :the Iront end guide § and the frcnt end guide

nclder 140 on tne nose i, the front end guide 5 is first

insertad into thes guide groove 401, and then the front end
guide holdsr 140 is installed from below the fron: end of the

nose wnile opening the rasilient arms 141.
The thus arranged front end guide 6 of the impact dot head is

able to be slid in the printing digit direction, so that the

same operation and advantage as in the sixth embodiment can be
- performed and obtzined.

That i1s, as shown in Figure 42, when thes 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 resi_.ient arms 141 of the front end guide nolder

Ty

140. As a resul:, :Ee fr*ctioﬁal'forcas C and D that hinder
the returning of the « ire 8 can be decreased, thereby oov1atlnc
wirz brsakage. rurther, once the impact dot head nas passed
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—quallty 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 exampis, if the end of a printing sheet is printed
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spring 22 is arranged on ‘t he dunper hol der 5, so that fﬁ% ful crum of the
lever 16 can be supported resiliently. I n such arrangenent, the coils 20
connected to the printed wiring board 10 are selectively energized in
accordance with a printing signal, affd the magnetic flux induced by the
coil 20 fornms a closed | oop consisting of the franme core portion 14, the
frame 2, the first yoke 3, the second yoke 4, and the |ever 16. :
Accordi ngly, an el ectromagnetic attracting force is produced between-the
frame core Qortion 14 and the lever 16, which fhen causes the lever 16 to
‘advance. As-3°RBEDFCY «t nERGIr &8 appen’ tha Spring resiliently

hoiding the front end guide 5 is subjected to deterioration

ct

nting quality can no

I
} 4.

and, as a result, that the normal pri
longer be ensured. - In this case, the fro nt end guide holder
140 can be replaced without invblviné special <tools, thus
allowing the front endjgﬁide 5 to be resiliently held again.
'Therefore, the impact .dot' heéd can -be repaired extrasmely
easily, achieving that the‘:eplaciﬁg operation can be handlesd

-

the front end guide holder 140 is not

h

The shape ©
limited to the above-deScribed one, but may be such as shown in

~

Figures "3 (a) end (b) as long as the front end guide 5 can pe

heid in the middle of the window portion of the nose 1

-

résil; ntly. Fi auré 43 (aj shows projecting portions 148 that
are formed integrally with tﬁe front ends of the resilient arms
141 wheregs Figurel43 (b) éhows 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 )
resiiiently.'

Figure 44 shows modified examples of the shapes of the
front end of the nose as well as of the front end guide. As
shdwn in Figufe 44, a projecting rail 100 is arranged on the
nose 1 and a recessed groove 10T 'is arranged on the frént end
guide 6; so that the front end guide 6 is slidable. The

+ Has Been Replaced :

L



secured to the front en#bf the | ever 16 gives inpact on<a printing sheet
19 placed on a platen 12 through an ink ribbon 21, whereby a dot is formed.
After having formed the dot, the’ Ievef 16 starts the return operation by
the force of the return spring 15, 3 i di ng agai nst the dunper 17
supported by the dunper holder 5 to return to the stand-by position. The
structure for supporting the wire 8 oscillatably and resiliently in the
printing digit direction, which is a feature of the invention, will be

described bel Qieruld G Sede AL PdShRSISPEStd Y51 YEEW SNOY Ple@apove-
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 w1th angular dlsolacement As a result, the w;re 8
can return smoothly. he st;uctu;-, i.e},_the sﬁape of the

P

this medified example is also applicable

h

guide groove 401, o

r

0 the sixth embodiment.

Eichth Embodiment

Figute 46 is a side view showing an impact dot head,
which is an eighth embodiment of the invention; Figure 47 is a
plan view of Figurs 46 as viewed from a position A; aﬁd Figure
48 is a sectional view taken along a line F-F of Figure 47.

The feature of the eighth embodiment over the first
smbodiment is that the nose 1 has resiliency itself and is
oscillatable in the printing digit direction, in cohtrast 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 supoorting 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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nose guide portion and a Rose. As mainly shown in FIGS.-4 and 5, a nose
guide 18 has: a pair of side plates 182; a top plate 181 coupling the top
portions of the side plates 182; and ﬁabotton1plate 183 coupling the rear
end bottom portions of the side plates™182. A front guide groove 23 is
arranged on the nose guide 18, the front end guide groove 23 holding a
front end guide 6. The front end guide 6 oscillatably supports the wires 8
.and arranges the front ends of the wires 8 at predeterm ned positions (see

FIGS. 2 and 4}, 5YLLhess thenlose (i 46 d 8083 | ALGRFRALALS - 948 54 holas

the front end guide 6, whereas the intermediate gquide 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
ewed in Figure <5, soO0 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 oi the printing sheet can be prevented. In addiFion; the
nose 1 returns.to the middle by the resilient forée 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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grooves 24 so as to hol d“internedi ate guides 7. Each internediate guide 7
oscillatably supports the mddle portions of the wires. On the rear end
portion of the nose guide 18 are vertiprly extendi ng through holes 25.,

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 carriage 401 has cylindrical
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-8 - A nose guide base 2&+has bearing portions 26a that project at the
upper and | ower sides of the nose guide 18. Each bearing portion 26a has a-
hol e 27 correspond- ing to the holes 2% of the nose guide 18. The nose’
gui de 18 and the nose gui de base 26 are oscillatably conbined by inserting
a pin-like shaft 28 into the holes 25 and the holes 27. A nose guide unit
29 fornmed by conbining the nose guide 18 and the nose .gui de base 26 is

inserted into . . ) o
zrojecting porticns 403, which are fitted into the long holes

‘Zach long hole ¢02 furtcther has positioning springs 404,
wnich support ths head 400 resiliently so that the center line
2Z the head 400 is substantially perpendicular to a platen 12.

the head +00 is resiliently oscillatable in

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

[}

The thus sctructured crinter performs substantially th

sama operatcion as in the first embodiment. That is, since the
ne2ad 400 is osciilatable in the printing digit direction,
Sreakage cf the wirs 8 can be prevented by the oscillation of

the head against the spring force of the positicniﬁg spridgs
404 even if the wire 8 has collided against the.end Qf the
srinting sheet 1% as the head passes the end of the printing

shest as shown in ?igure.so. In addition, once the head has

cassed the end of the printing sheet, the head ccafronts th

o

claten 12 directly by ﬁhe resilient force of the p&;itioning
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 oscillatss under this condition, the printing quality
becomes impaired. To overcome this problem;'this embodimenﬁ is

iesigned so that the center of rotation O of the head shown in

0

l|,

igure 49 coincides with'the center of gravity of the head 400.
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the nose 1 fixed on the rmain body with the nose guide base’ 26 being fixed
whi | e i nterposed between the nose 1 and the frane 2. At this noint. the
front end guide 6 held by the nose gui 18 is inserted into a w ndow
portion 30 of the nose 1. The wi ndow portion 30 only guides the upper and
| ower ends of the front end guide 6 slidably. Thus, a gap Sis forned on
each of the right and left ends of the front end QUIde 6 relative to the
mnndOM/portlon 30 of the nose 1 (see FIG 2). Coil springs 31 are arranged
on both.right ;and Lgkh %hd%sraﬁ*a&@ezbg' ngn'm £: PPSRSMERE EESu b 13 deenter
surface of the nose gui de 18

cI rotation C is zeroed. ' As a result, the

'-J

<

nead 400 no longer oscillates by the inertial foxce, thereb

Q

centributing to poreventing the impairment of the printin

Lag

]

|4

guality by the oscillation of the nead at the time the car

Hh
ct

=01l switches its movement Zrom right to left or Irom le To

zight.

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

Y]

Icr rotatably susporting the head is formed by arrxanging
rojecting porticn 405 at a position cor:esnonding to the
center of gravity of the hesad 400 and fitting the projecting

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

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 S$2 shows anothér modified example,_iﬁ 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 requ;red to arrange the 

tositioning springs separately, thereby achieving a simplified

Tructure with an advantage of downsizing.

tn

Figure 53 shows still “anhother modified example, in_

wilch by arranging.a p1ate spring 408 on the head 400 so that
-
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the inner surface of the':nose 1. These coil springs 31 réé%liently suppor t
t he nose guide 18 so that the front end guide 6 can be positioned in the
m ddl e of the wi n- dow portion 30 of gee nose 1 under the nornmal condi-
tion as shown in FIGS. 2 and 3 and so that the nose guide 18 can oscillate

inthe right and left directions as viewed in FIG 2, i.e., .inthe printing
digit direction. A case where a printer having the thus constructed
i npact dot head makes an erroneous printing will be described with

reference to FIG 6. Mre specifically, the case is that the inpact dot
head starts printing from : ' _
the nead 400 is mounted on the carriage 401 through the plate

spring 408. This structurs allows the head to be supported

oscillatably and resiliently by the plate spring 408, thereby

'
{4

achieving a simplified head mounting structure.

ot

while the axamples of direct attraction type impact dot

w

head have been described in the first to ninth embo&imen;s, it
is apparent that the invention is applicable to spring cﬁarge
type or pieioeleciric type 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 position outside a printkt ng sheet 19 due to erroneous setting of a
printing area and passes an end of the print- ing sheet 19 while perform ng
the printing operation. FIG 6 is a sectional plan view of FIG 4 as viewed
froma position G The inpact dot head noves in the direction of arrow Z.
When the inpact dot head starts printing at4a posi- tion outside the
printing sheet 19 and passes the end of the printing sheet 19 with the wire

_ g proj ecting ]\CG_LL_SAD\\I/\}]nlg frolmI I Sft to right aﬁ Vi emre
receives a force ile colliding against the en ]’m'
| il lllﬂ I H Illl
1. Animpact dot head comprising:

a plurality of wires (8) selectivély projected to perform a printing operation while
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 sdpporting the wires, the nose guide being supported so as to
be odcﬂlamble in the printing digit direction; '
a nose.(l)' 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 $O
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 fhe 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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of the printing sheet 19.°As a result, the wire 8 biases™ gui de hole 32
arranged on the front end guide 6 left- ward, whereas the wire 8 receives a
reaction B there- against. The biased front end guide 6 deforns the coil

springs 31 (see FIGS. 2, 3 and 5) through the nose guide 18, causing the
nose gui n angul ar dis- placenent around the shaft 28. If it

is s rictional coefficient between the wire 8 and the ink
ribb:mmn “ W'iﬁ frlctlonal coeff|C|e112t bet ween the

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 spring 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 impacf 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 céusing 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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wire 8 and the frbﬁt end guide 6 is [err], then f¥ictional

_—_

R My

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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forces C (=aA) and D (=[erf]B) act in a direction oppo- Site to the
direction of novenent of the wire 8, i.e., the direction hanpering the
returning operation of the wire. However, the angul ar di spl acenment of the
nose gui de 18 decreases forces A and B, thereby decreasing the frictional
forces C and D. Therefore, the.wire 8 can be r
position without being bro- ken even if the inpact_dot head sses the
of the printing sheet 19 with the wire 8 p#ﬁjectUIH wl" " ﬂtm her hand
after the head has passed the end of the printin ose gU|de
18 is returned to '

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 comprising:

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

20.  An impact 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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the center of the wi ndow'pértion 30 of the nose 1 by the céil springs 31,
so that the wire 8 returns to a predeter- mned position and thus the

hi gh-quality printing simlar to the conventional inpact dot head can be
mai nt ai ned. The front end guide may preferably be nmade of mate- rials .
whose frictional coefficient is |low, such as pol yace- tal, polypropyl ene,
resins incorporated- with tetrafluo- ethylene fiber, or oleo-resins. The
reason is that a small frictional coefficiea [err] can decrease the
frictional force D further, which contributes to inplenenting the im pact
dot head with a high wire breakage resistance.

'ABSTRACT

IMPACT DOT HEAD AND IMPACT DOT PRINTER

Disclosed is an impéct dot head and an impact dot printer provided as not causing
wife breakage by supporting a wire (8) performing a printing operétion 50 as to be
resiliently oscillatable in a printing digit direction even if the impact dot head starts
pﬁnting from a position outside a printing sheet (19) due to erroneous setting of a
printing area and therefore passes an end of the printing sheet while performing the
printing operation. _ '

The wires (8) are gﬁided ny a front end guide (6) disposed in a nose guide (18) in
anose (1). There are a number of ways disclosed of supporting the wires (8) in.a
resiliently oscillatable manner including a resiliently oscillatable nose guide, nose and a
front end guide. .

\
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FIG 7 shows a nodified exanple, in which the coil springs?31 are replaced
by a plate spring 33. The plate spri-ng 38/36s f.i.xed by being fitted into a
groove portion 34 arranged on the nose guide 18. Front ends 33a, 33a of the
plate spring 33 are designed to abut against the inner surfaces of the nose
1. Such structure is sinpler than the one with the coil springs 31, thus
i nproving the assenbling ease. FIG 8 shows another nodified exanple, in
which resilient arms 35, 35 integrally formed with the front end guide 6
are used instead of the coil springs 31. Front
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ends 35a, 35a of the residi‘ent arns 35 are designed to ab@t against the

i nner surfaces of the nose .1. In this nodified exanple, the front end
guide 6 and the resilient arms 35 are fg d integrally, so that the

di rensional control of the parts can be facilitated. FIG 9 shows stil
another nodified exanple, in which tongue-like spring portions 36 are
arranged on the side plates 182, 182 of the nose guide 18. Each tongue-like
spring portion 36 is formed by naking:an inverteg square "C'-shaped slit

-36a on the correspond- ing gide plat The taqngue,|ike-spring portion
36 has l [) <

{ \\ r\\ LL’ F ), }f = |
| \\ J .
N "”/ . ~\_/3..0_
~37//’F—E?*“\T::::::: {i} F}\\~__/3
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a projecting portion 37 formed integrally therewith. The fi'p of each
projecting portion 37 is .designed to abuB/é@alnst the i nner surface of the

nose 1.
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- 10 - According to thi‘s nodified exanple
portions 36 are fornmed integrally with thé/ﬁ%s
di mensi onal control of the parts can be facilitated. Further,
projecting portion 37 of each tongue-like spring portion 36 is abutted .
agai nst the inner wall of the nose 1, the tongue-like spring portion 36
does not project fromthe nose guide 18. Therefore, this structure is

advant ageous in not _
' | G

the tongue-1ike spring
e guide 18, so that the
since the
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deform ng the springs dufﬁhg the handling of parts un- like in the case
where the plate springs are used. FIG 10 shows still another nodified

exanpl e, in which sponges 38 are arranged,to close the gaps S (see FIG 2)
“in the wi ndow portion 30 at- the front end’/ ¥ ‘the nose 1. Each of the
sponges is made of a resilient mate- rial and interposed in the gap between
the nose guide 18 and the nose 1. This nodified exanple utilizes a
resilient force of the sponge 38 as a spring and is designed so as not to

i npede the novenent of the nose guide 18 by the entrance of ribbon dust and
paper powder into the gap

29<
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S between the nose 1 and the nose gui de 18. FIGS. 11, 1Z2:-and 13 show
still other nodified exam ples of the fulcrumof oscillation of the nose
guide 18. In either nodified exanple, a shgfsg portion arranged on the nose
gui de 18 and a bearing portion arranged on the nose gui de base 26 are
fitted with each other. The nodified exanple shown in FIG 11 is provided
as inserting shaft portions 39 arranged at upper and | ower positions on the
central axis of the nose guide 18 into C shaped bearing portions 40
arranged at two posi- tions on the central axis of the_ngse QU|%%9base 26.

\\\\\\ \s&\\\\&\\
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the impact dot head

32 > Direction of movement of
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the shaft portions 39 areifhserted by resiliently deform -i"hg the bearing
portions 40. This structure dispenses with the pin-like shaft 28, thereby
contributing to a cost reduction. The np %fied exanpl e shown in FIG 12
is provided as formng resilient strips 41"at two positions, upper and

| ower, on the central axis of the nose guide 18 and ar- ranging shaft
portions 42 at the front ends of the respec- tive resilient strips 41.
Bearing portions 43 are arranged at two positions, upper and |lower, on the
central axis of the nose guide base 26, each bearing portion 43 having

1
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a hole 43a. The shaft portions 42 are inserted into the hol-es 43a of the
bearing portions 43 by flexing the resil- ient strips 41 of the nose guide

18. This structure al so dispenses with tm%;y§1llke shaft 28, thereby .
contribut- ing to a cost reduction :
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- 11 - The nodi fi ed’exanpl e shown in FIG 13 is provided as formng
the resilient strip 41 at the upper position on the central axis of the
nose gui de 18 and arrangi ng the shaft 'portggn 42 at the front end of the
resilient strip 41. On the other hand, t 14 earing portion 43 that has the

30
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hol e 43a is arranged on th& upper position on the central™ *axis of the nose
gui de base 26, so that the fulcrumof oscillation is fornmed by inserting
the shaft portion 42 into the hole of the Zﬁgring portion 43 while flexing
the resilient strip 41 of the nose guidelg Y Further, on the | ower
portion of the nose guide 18 are a pair of leg portions 44, and the |ower
ends of the leg portions 44 are designed to abut against a |leg receiving
plate 45 arranged at the | ower portion of the nose guide base 26. The |leg
portions 44 not only support the nose guide 18 wupward so that the shaft
portion 42 from com ng out - of : '

—_—
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t he bearing portion 43 canbe prevented, but also can sﬁfae over the leg
receiving plate 45 so that the nose guide 18 cah oscillate around the
shaft portion 42. FIG 14 shows a detail geg/si agram of the |eg receiving
plate 45.- As shown in FIG 14, the leg receiving plate 45 has arcuate
grooves 46 with the fulcrumof oscillation as the center. On the other
~hand, as shown in FIG 13, the nose guide 18 has pins 48 corresponding to
the grooves. 46. Since the pins 48 are designed to be guided by the
grooves 46 in this structure, the |leg portions 44 of the nose guide 18 can
be oscillated nore stably than in the

This Sheet Has Been
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structure invol ving no phﬁ§ 48 and no grooves 46. FIG ig?is a detailed
di agram of the bearing portion 43 of FIG 13. As shown in FIG 15, the
bearing portion 43 has a guide groove 47 that conmunicates with the hole

43a thereof. The dimension of the leg recétAdfng plate 45 project- ing
fromthe nose guide base 26 is set to a value larger than the dinension of
the bearing portion 43 projecting fromthe nose guide base 26. In order

to assenble the nose guide 18 and the nose guide base 26 in this
structure, the leg portions 44 of the

LU

Fig. 12
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nose guide 18 are placed on"the leg receiving portion 45 “yhile inserting
the. pins 48 into the grooves 46. Then; the shaft portion 42 is inserted
into the guide groove 47. The shaft portioni4pg s inserted into the hole
~43a of the bearing portion 43 while being flexed along the inclined surface
of the guide groove 47, which facilitates the assenbling work. The cases
where the shaft portions arranged on the nose guide 18 and the bearing
portions arranged on the nose guide base 26 are fitted with each other have

been .

i o

Fig_i4“ .
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shown in FIGS. 11, 12 and~13.:
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In contrast with these strtictures, such a structure that tfé bearing
nmenbers arranged on the nose guide 18 and the shaft portions arranged on
the nose guide base 26 are fitted with § ? ot her may al so be appli ed. As
still another nodified exanple, an OSCI||a abl e supporting structure, in
whi ch the nose guide base 26 is not enployed, is shown in FIG 16. As shown
in FIG 16, shafts la are arranged on both upper and | ower positions of an
opening for inserting the nose guide 18 into the nose 1, and the ful crum of
oscillation nmay be arranged by fitting the shafts la with C shaped bearing.

-
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portions 185 arranged on the nose gui de 18. 2 Second

Enbodi nent FIG 17 is a perspective view show ng the main por- tion of an
i mpact dot head, which is a second enbodi- mgmg of the invention. Thi s
enbodi ment s provided as formng the nose guide 18 of a pair of side

pl ates 182, the front end guide 6, and the internedi ate guides 7. The side
plates 182 are fornmed integrally with the nose gui de base 26 so as to be
flexible in the printing digit direction, and the front end guide 6 is a
gui de nenber for oscillatably supporting :

’mmsmaHmBamRm
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the wire. More specifically; this enbodinment is pro- vi dedﬁ?g‘s arrangi ng the
side plates 182 fornmed integrally with the nose guide base 26 so that the
side plates 182 .can oscillate resiliently bygtslgei r own resiliency while
removing the top plate 181 fromthe nose guidée 18 in-the first enbodi nent.
O her aspects are the sanme as those of the first enbodi nent. Each side
plate 182 of the nose guide 18 is not re- quired to be uniformy thick as
shown in FIG 17, but may be partially thin as shown in FIG 18." That is,
the positional relationship between the internediate guides '

2

| Fig. 18
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7 and the front end guide & may be ensured by hol ding the front end guide 6
with thick portions 182a of the side plates, and the front end guide 6 and
the intermedi - ate guides 7 may be oscill ati@pky supported by utilizing
resiliency of thin portions 182b of the side plates. The thickness of each
thin portion 182b may be set so that an appropriate spring force can be

obt ai ned. The sane operation as in the first enbodi ment can be performed
in this enmbodiment. That is, since the nose guide 18 is oscillatable in the

printing digit direction, wire breakage to be caused at the tine the head
passes o ' o ,

—_—
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the end of the printing sheét can be prevented. Further, *7
-13- - -

. 19/56
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once the head has passed the end of the printing sheet, fé%iliency of the
side plates 182 causes the nose guide 18 to return to the mddle position,.
t her eby mai ntai ning high-quality printing. oo/séilll further, since the
nose guide 18 is oscillatable by its own resiliency, no additional
conponent for oscilla- tion is required to achieve the object of the
invention in this enmbodi nent unlike in-the case of the first enbodi -
ment . ' " Third Enbodi nent
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FIG 19 shows a perspective’view showing the main portion-of an inpact dot
head, which is a third enbodi- nent of the invention. The feature of
thi s enbodi ment over the first enbodi- mepgsg s that the nose guide 18 is
arranged so as to be oscillatable in the printing digit direction by
partially integrally coupling only the top plate 181 of the nose guide 18
to the nose guide base 26. The portion through which the top plate 181 of
the nose guide 18 is partially coupled to the nose guide base 26 is
deS|gnated as 18l1a. The coupled portion 18la is thin and not rigid, thus

N/
)\
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bei ng subject to resilient*deformtion when a bending force 'is applied
thereto. This feature allows the nose guide 18 to be resiliently
oscillatable in the printing digit directphgmne O her aspects are the sanme as
those of the first enbodi nent. The sanme operation as in the first
enbodi nent can be perfornmed in this enbodinment. That is, since the nose
guide 18 is oscillatable in the printing digit dlrection, W re breakage to
be caused at the tine the head passes the end of the printing sheet can be
prevented. Further, once the head has passed the end of the printing sheet,

~a
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resiliency of the side plates 182 causes the nose guide 19;%0 return to the
m ddl e position, thereby maintaining high-quality printing. Still

further, since the nose guide 18 is oscilizgtgble by its own resiliency, no
addi tional conmponent for oscilla- tion is required to achieve the object of
the invention in this enbodinent unlike in the case of the first enbodi -

ment . Wiile the resiliency is inparted 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 integrally
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in the third enbodi nent, the node of integrally cou- pling- tthe top plate to
t he nose gui de base 26 may be sel-ectable as long as the resiliency can be
imparted to the nose guide 18. Wth respect,l‘}so6 this point, the sane
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- 14 - applies to the second enbodi ment . Ther ef or e, evéﬁ)in t he case
where the side plates and the top plate are forned integrally with the nose
gui de base by arranging the top plate on § B gnose guide in the second
enbodi nent, or even.in the case where not only the top plate 181 but al so
the side plates 182 are coupled to the nose guide base 26 in the third
enbodi ment, the object of the invention can be achieved, as long as, e.g.,
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the coupling portion of the nose guide base 26 and the no%& guide 18 is
made partially thin and less rigid or as long as the entire part of the
nose guide 18 is made of a material liable Eg£$@silient def ormati on such as
r ubber. Fourt h Enmbodi nent G 20 is a perspective view
showi ng the nmain por- tion of an inpact dot head, which is a fourth enbodi -
ment of the invention. - This enbodiment is -applicable to a head of such a
type that the nose guide 18 oscillates, i.e., to any one of the first,
second and .third enbodi nents, and i s provided

X—
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as arrangi ng openi ngs 333 on both side surfaces of the front end of the
nose 1. When the inpact dot heads descri bed above have been used over a

| ong period of tine, paper powder derived fR2dMé&he printing sheet 19 and
debris derived fromthe ink ribbon 21 clog the w ndow portion 30 of the
nose 1. Such clogging may, in sone cases, hanpers the oscillation of the
nose gui de 18 when the head passes the end of the printing sheet 19. This
enbodi ment is provided as arrangi ng the open- ings 333 for preventing such
a troubl e. - ' - : :
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According to this arrangenment, the paper powder and the debris of the

ri bbon that have entered into the wi ndow portion 30 of the nose 1l are

di scharged fromthe openings 333 as shown by8&froken arrow "a" in FIG 21,
t hereby preventing the nose guide 18 from being unable to oscillate. The

| npact dot head noves in the direction of arrow Z.© The openi ngs 333 may

take any shape. For exanple, groove-like openings such as shown in FIG 22
may al |l ow t he sanme operation to be perforned. Fifth
Enbodi ment o
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FIG 23 is a perspective view showing the nmain por- tion dg}an | mpact dot
head, which is a fifth enbodi ment of the invention. Li ke the

above described fourth enbodi nent, this enbe nt is designed to prevent
t he nose gui de 18 from bei ng unable to oscil a e. Therefore, this enbodi-

Al % e
405— '
2

ThlS Sheet Has Been Rei aced

M ll

: Fig. 30



- 15 - nent can also be’%%plied to the head of such type-that the nose
guide 18 is oscillatable, i.e., to any one of the first, second and third
enbodi nent s. The fifth enbodi ment is prog d as arranging a thin plate
334 on a front end portion of the nose guide 18, the -
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thin plate being designed to close gaps S forned be- tween-the front end
portion of the nose guide 18 and the nose 1. The thin plate 334 has an
openi ng 335. The opening 335 is formed to bg;wgder than an area in which a
gui de .hole 32 of the front end guide 6 is arranged. Specifi- cally, the
width | of the opening 335 is smaller than the width K of the nose guide
18, and is larger than the | ength obtai ned by addi ng the angul ar

di spl acenent of the nose guide 18 to the distance J between the wire arrays
8. That is, the width | is so set that the thin plate
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334 closes the gaps S of tHie wi ndow portion 30, and that tHe wire 8 does
not abut agai nst the edge of the opening 335 even if the nose guide 18 does
make an angul ar di splacenment. A step L thatdyﬁsgeeper than the thickness M
of the plate 334 is arranged around the wi ndow por- tion 30 on a surface'lb
agai nst which the thin plate 334 of the nose 1 abuts, so that the thin
pl ate 334 does not project fromthe front end surface of the nose 1. Such
consideration is given to prevent abnormal travel of the ink ribbon due to

the ink ribbon being caught by the edge of the thin plate 334.

This Sheet Has

o WG

' Fig. 33



The thin plate 334 has resilient arnms 336 and is mounted B the front side
of the nose 1 by fitting the resilient arnms 336 into recessed portions 337
arranged on both upper and | ower portions of %ﬁ% nose 1. According to

? i ngress of the paper powder

this arrangenent, the thin plate 334 checks
and the debris of the ribbon into the gaps S. thereby preventing the nose
The thin plate 334 may preferably be

gui de 18 from bei ng unoscill atabl e.
such as a stainless steel or a blue ribbon steel.

made of a rigid material, .
FIG 24 shows a nodified exanple of the thlntglate
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334 and of a nounting struCture therefor. In this nodi- fied exanple, the
thin plate 334 is bonded to the front end guide 6, so that the gaps S. in
t he wi ndow portion 30 are closed by the thing,pgte 334 being flexed when
the nose guide 18 is inserted into the nose 1. The thin plate 334 and the
nose gui de 18 are bonded around the open- ing 335. The thin plate 334 in
this nodified exanple nay preferably be nade of a plastic sheet in
pol yester or the like. The thin plate 334 may be bonded to the nose guide

18 by an adhesive, an adhesive double coated tape, or by heat welding.
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Such nodified exanple allows the thin plate 334 to prevent thgress of the
paper powder and the debris of the ribbon. As to the oscillation of the
nose guide, the thin plate 334 is not .a hi ndr ag ?ﬁsbecause t he r|g|d|ty of
the thin plate 334 is sufficiently |ow The "opening 335 in the
above-descri bed enbodi ment nmay be oval or polygonal having four sides or
nore, not limted to being tetragonal. o Si xt h Enbodi nent
FIG 25 is a front view showi ng an inpact dot head, : C
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which is a sixth enbodi nent”’of the invention; FIG 26 is a ‘sectional view
taken along a line F-F of FIG 25; and FIG 27 is an expl oded perspective
view showi ng the nmain portion of this enmbodi ngnge The feature of the
si xt h. enbodi nent over the first enbodinent is that it is the front guide 6
that is sup- ported by the nose 1 so as to be oscillatable in the print-
ing digit direction, in contrast to the first enbodinment in which it is the
nose guide 18 that is supported so as to be oscill atable. As. shown in
FIG 27, the nose 1 is divided into two B
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pi eces, right and left. Guide grooves 401 for slidably guid@#ng.the front

end guide 6 are arranged on the re- spective nose pieces 1. The width of
each guide groove 401 is set to a value sligdisy | arger than the thickness
of 'the front end guide 6, so that the front end guide 6 can slide along the-
gui de grooves 401. The nose 1 and the front end guide 6 can be assenbl ed
“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 front end guide 6 can be slidably
supported by assenbling the : : _ .

Tl
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nose formed of two pieces. Therefore, it is not likely that~the front end
guide 6 will 'conme out of the nose 1. In terns of fabricating the nose 1,
the structure that the nose 1 is formed of pﬂgsgieces I s advant ageous in

- facili- tating the guide grooves 401 to be forned.- Wiile the front end
guide 6 is guided into the guide grooves 401 of the nose 1, the guide
grooves 401 only slidably guide the upper and | ower ends of. the front end
~guide 6; the front end guide 6 has gaps S on the left and right ends -
t hereof in the wi ndow portion 30.of the nose(%.(see'FlG. 25). The front en
guide 6 has a biasing i ' {
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means for biasing the front end guide 6 so that the front'iend guide 6 is
positioned in the mddle of the nose 1. The biasing neans of this

enbodi ment is inplenented by arcuate re5|l|§ﬁ} arms 402 that are |ntegrally
formed on both left and right of the front cFQU|de 6.
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-17- As shown in FIG 28:" the intermediate guides 7 are held by the
i nt ernedi at e gui de grooves 24 arranged on the inner surface of the nose 1.
According to the thus arranged inpact dot hea(} it is the front end guide 6
that slides in the printing digit directi on, %} ﬁétead of the nose guide 18
oscillating in the - ' o :
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printing digit direction in the head of the first enbodi--nrent. As a
result, the sanme operation and advantage as in the first enbodi nent can be
perfornmed and obt ai ned. That is, as shown jgysgl G 28, the inpact dot head
noves in-the direction of arrow Z. As the inpact dot head passes the end of
the printing sheet 19, the front end guide 6 slides along the guide grooves
401 while deforning the resilient arnms 402, omtted in FIG 28,
resiliently. As a result, the frictional 7gg es Cand D that inpede the
return operation of the wire 8 are decigése , thereby preventing the wre

franbe{ng_broken.'Fur- _ r—f-jﬁ o ::::—
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t her, once the head has passed the end of the printing sheet 19, the front
end guide 6 returns to the mddle of the window portion 30 of the nose .1 by
the resilient force of the resilient arnms 4Q3/5¢ hereby maintaining .
hi gh-quality printing. . FIG 29 shows a nodified exanple in which a guide
frane 403 made of a thin plate is involved. In this exam ple, .the guide
grooves 401 for slidably supporting the front end guide 6 are forned by
coupling the front end of the nose 1 to the guide frame 403. The front end
guide 6 is slidably supported by placing the front end -

107
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guide 6 on a guide receivi'ng surface 410 of the nose 1 and'securing to each
ot her while covering the guide frame 403 over the front- end of the nose 1.

+ According to this structure, the guide frﬂw%émB can -be nmade of a materi al
different fromthat of the nose 1. If the guide frame 403 is forned of a
wear -resi stant material such as netals or ceramcs, then the falling off of
the front end guide 6 due to wear of the guide frane 403 by friction with
the ink ribbon can be prevented. .. FIG 30 shows another nodified exanple,
.in which ribs 404 are arranged on both upper and | ower portions
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of the window portion 30 of the nose 1 and the front end. gulde 6 is
slidably mounted fromthe inner side.of the nose 1. Usually, an inpact dot
head is assenbl ed by stacking the parts whiskg, pl acing the nose 1 in a
direction so that the front end side of the wre 8 (the right side as
viewed in FIG 30) faces downward. Since the front end guide 6 i's nounted
fromthe inside of the nose 1 in this nodified exanple, what nay be

required during

153 !f

Lama

(1]

o (WA
1 I | | | 1_53.
| 2
_ | r_T____;i;\
| f . R I ;}[j; 1
1 F
| / |
_ :Q:EitJ ﬂh IT




TS

-18- assenbling is to drof;ht he front end guide 6 into thé"*r;'ose 1. Then, a
back surface guide frane 405 is dropped and inserted into the nose 1 by
force, so that the front end ' 46/56
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guide 6 can be held slidalty by the ribs 404 of the nose 1 and the back
surface guide frane 405. In order that the front end guide 6 is slidable, a
st epped portion 406 is arranged on an |nne57m@II of the nose 1. A step G of
the stepped portion 406 is slightly larger than the thickness H of the
. plates on both upper and | ower ends of the front end guide 6. The back
surface guide frame 405 is nounted while abutted agai nst the stepped
portion 406, so that the front end guide 6 is free frombeing fixed while
i nt er posed t her ebet ween. FIG 31 shows still another nodified exanple, in

)
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which a through slit 407 S arranged on the upper sur- face of a front end
portion of the nose 1, and a gui de groove 408 whose section is recessed is
arranged on a |ower portion of the front epghsaf the nose 1. The front end
guide 6 has resilient catches 409 that prevent the com ng out of the front
end guide 6 in addition.to the resilient arns 402. The nose guide 6 is
assenbl ed by inserting the front end guide 6 into the w ndow portion 30
fromthe through slit 407. Since the resilient catches 409 have resiliency,
the resilient catches 409 retreat as they pass the through slit 407 and-
expand after having
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passed the through slit 407" (return to the original condi-%¥ion). This is
how the resilient catches 409 operate to prevent the com ng out of the
front end guide 6. Ac- cording to this struct ygpge NO special parts are
required for holding the front end guide 6, thereby providing slidable
support of the front end guide 6 with a sinple structure. FI GS. 32, 33
and 34 show still another nodified ex- anple, which is provided as form ng
one end 40l1a of the guide groove 401 arranged on the nose 1 into a wall and
another end 401b of the guide groove 401 is open-

—_—
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ing. FIG 32 is a front viégw, FIG 33 is an expl oded pers%@ctive Vi ew
showi ng the main portion; and FIG 34 is a sectional view taken along a
line F-F of FIG 32. To assenble the front ggd.guide 6 into the nose 1, the
front end guide 6 is first inserted from an openi ng 401b, and the opening
401b is then closed by a closing nenber 143. The cl osing nenber 143 is
secured to the nose 1. According to this structure, the presence of the
openi ng 401b all ows the guide groove 401 to be formed easily on the nose 1 -
wi thout dividing the nose into two pieces. The resilient arns 142 of the

front end guide 6

405 _
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-19- are substantially V- ‘é@aped, and a projection 142a is-drranged on the
front end of each resilient arm 142.
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FIGS. 35 and 36 show still-"another nodified exanple, which:is provided as
usi ng spacers 145 for biasing the front end guide 6 so that the front end
guide 6 is posi- tioned in the mddle of the nose 1, each spacer being nade
of aresilient material. FIG 35 is a front ¢/ thereof; and FIG 36 is an
expl oded perspective view of the main portion thereof. An end of the guide
groove 401 in this exanple is formed into the opening 401b. The spacer 145
i s made of rubber or sponge and is |arger than the opening 401b. To
assenble the front end guide 6 into the nose 1, the front end guide 6 is

inserted into : :
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. A
t he gui de groove 401 from’-ﬁr\e openi ng 401b, and then each Spacer 145 is
fitted between the inner surface of the nose and a side of the front end
guide 6. Such arrange- nent di spenses with t /ggsi lient arnms on the front
end guide 6 and prevents entrance of the paper powder or the like fromthe
wi ndow portion 30. ' Sevent h Enbodi ment FIG 37 is a side
vi ew showi ng an inpact dot- head, which is a seventh enbodi nent of the
invention; FIG 38 is a front view thereof; FIG- 39 is a plan view of FIG
37 as viewed froma position E; FIG 40 is a sectional
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view taken along a line F-R0f FIG 38; and FIG 41 is an &xpl oded
perspective view show ng the main portion thereof. The feature of this

enbodi ment over the sixth em bodinent is thgg ;&e bi asi ng neans for

bi asing the front end guide 6 so that the fron{ end guide 6 can be posi -
tioned in the mddle of the nose 1 is fornmed of a front end gui de hol der
140 which is nounted fromthe outside of the front. end of the nose 1 and
whi ch has resiliency. Bot h ends of the guide groove 401 arranged on th

front end portion of the nose 1 are formed into the -
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openi ngs 401b. The front{ghd gui de hol der 140 has a pair @f resilient
arns 141. On the inner side of each resilient arm 141 is a projecting
‘portion 146. The front end guide holder 140 is nounted on the front end of
the nose 1 by insert- ing the projecting porti5dA& 146, 146 into the

openi ngs 401b, 401b of the guide groove, and supports the front end guide 6
so as to be positioned in the mddle of the wi ndow portion .30 by causing
the projecting portions 146, 146 to bias the both sides of the front end
guide 6 with the resilient force of the resilient arns 141.
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To nmount the front end guide 6 and the front end guide hol det 140 on the
nose 1, the front end guide 6 is flrst i nserted into the gui de groove 401,
and then the . 56/540-
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front end gui de hol der 140 i% |n§t—ﬁi ‘F-eﬂ"’ﬁr’**d -"‘Eefo:‘w"thmfropt end of the

nose whilie opéning the resil
gui de 6 of the inpact dot heéd S abﬂse t

digit direc- tion,

enbodi ment can be performed and Ozbt atned r ;ga'hatml*s,*
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nged front end
ZS%I&d t,%{,glixd in the printing
ge as in the sixth

@SSO\ann FIG 42,

the inpact dot head noves in: the direction of arrow-Z. "Vhgn the I npact dot
head passes the end of the prl ntl ng shee _:.;LQ tnﬁlq}ront
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IMPACT DOT HEAD WITH RESILIENTLY
MOUNTED WIRE GUIDE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to impact dot heade for 1rnpact
dot matrix printers. More particularly, the invention is
directed to an impact dot head that can prevent break-
age of wires by arranging the wires so as to be resil-
iently oscillatable in a printing digit direction.

2. Related Art

An exemplary conventlonal unpact dot head is shown
in FIGS. 54 and S5. As shown in FIG. 54, an xmpact dot
head is deSIgned to form a dot by projecting a wire 8
and applying impact onto a printing sheet 19 on a platen
12 through an ink ribbon 21 while moving in a direction
parallel with the platen 12 (the direction perpendicular
to the surface of the sheet in FIG. 54). In order to form
a dot at a predetermined position on the printing sheet
19, each wire 8 is supported while arranged so as to be
oscillatable by intermediate guides 7 and a front end
guide 6.

A method of mounting the front end guide 6 has been
proposed in Japanese Patent Unexamined Publication
No. 530/1990. This impact dot head is provided as se-
curing the front end guide 6 by inserting the front end
guide 6 and the intermediate guides 7 into a nose guide
18 as shown in FIG. 55. Further, the nose guide 18 is
secured by being inserted into a nose 1 made of a metal.
The nose 1 has an oval window portion 30 that can

accommodate the nose guide 18 with the front end :

guide 6 being secured thereto. The front end guide 6 is
positioned by front end guide grooves 23 of the nose
guide 18 in a direction perpendicular to the printing
sheet and by the oval window portion 30 of the nose 1
in a direction parallel with the printing sheet.

The thus arranged impact dot head 400 is, as shown in
FIGS. 56 and.57, fixed on a carriage 401 by fitting
projecting portions 403 arranged on the carriage 401
into mounting holes 402 arranged on the nose 1 and
screwing 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 impact dot head passes the end of the
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end guide 6 slides along the guide groove 401 while resiliently deform ng

the resilient arnms 141 of the front end gui de hol der

140. As a result, the

frictional forces C and D that hinder the returning of the wire 8 can be
decreased, thereby obviating wire breakage. Further, once the

head has passed the end of the printing sheet 19,

returns to the mddle of the window portion 30 of the nose 1,
mai nt ai ni ng high-quality printing. Stil) further, this enbodinent is

provi ded as inst
t he

printing sheet while performing the printing operation.
Amid diversification of printing paper, printing tends to
be performed on thick paper or thick multi-sheet print-
ing paper such as a duplicating slip, and the printing on
such thick paper has often caused the trouble of wire
breakage at the end of the printing sheet, which is a
problem to be overcome.

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

FIG. 58 is a cutaway plan view of FIG. 54 as viewed
from a position F. As shown in FIG. 58, the impact dot
head starts printing at a position outside the printing

sheet 19. When the head passes the end of the printing;

sheet 19 with the wire 8 driven to project while moving
from left to right as viewed in FIG. 58, the wire 8 col-
lides against the end of the printing sheet 19 and re-
ceives 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 supposed that the frictional
coefficient between the wire 8 and the ink ribbon 21 is
a and the frictional coefficient between the wire 8 and

i npact dot

the front end guide 6

t her eby

alling the front end guid® "hol der 140 fromthe outside of

the front end guide 6 is 8, then frictional forces Cand D |
act on the wire 8 in a direction opposite to a direction in

which the wire 8 returns (the direction indicated by an
arrow X). These frictional forces C (=aA) and D
(=pBB) impede the wire 8 from returning. Therefore,
the impact dot head continuously moves from left to
right as viewed in FIG. 58 with the wire 8 having pro-
jected, which causes the wire 8 to be further flexed. As
a result, when the bending stress of the wire 8 exceeds
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 per-
formed from the position outside the left end of the
printing sheet to right has been described, the same

“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 sig-
nificantly increase the returning force of a return spring
15 shown in FIG. 54 so as to exceed the sum of the
frictional forces C and D. However, if the returning
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nose 1, which provides the advantage of facilitating the.assenbling and
di sassenbl ing of the front end guide hol der 140. For exanple, if the end of
ng sheet is printed frequently, then it can happen that a spring

a printi

resiliently holding the front end guide 6 is subjected to deterioration
that the normal printing quality can no | onger be
ensured. In this case, the front end guide hol der 140 can be repl aced

wi t hout involving special tools, thus allowing the front end guide 6 to be
resiliently held again. Therefore, the-i%pact dot head can be repaired

and, as a result,

extrenely easily,

P BE e rBdm {Hting 15 is increased so much, a
printing force large enough to overcome such large
returning force must be obtained, which entails an ex-
tremely large drive current. That is, if the returning
force of the return spring 15 is increased to a significant
degree, the power capacity must be increased. In addi-
tion, an increase in the drive current results in building
up heat in the head. '

Therefore, the problem of wire breakage caused at
the time the impact dot head passes the end of the print-
ing sheet during printing has been substantially un-

~ avoidable.

SUMMARY OF THE INVENTION

The invention has been made to overcome the above-
described conventional problems. Accordingly, the
object of the invention is to provide an impact dot head
and an impact dot printer free from wire breakage even
if the printing operation is started from a position out-
side a printing sheet due to erroneous setting of a print-
ing area and the impact dot head has passed the end of
the printing sheet while performing the printing opera-
tion.

An impact dot head of the invention is provided as
supporting a wire that prints while moving in a printing
digit direction so as to be resiliently oscillatable in a
printing digit direction. The structure for supporting
the wire resiliently and oscillatably in the printing digit
direction is such that: a nose guide oscillatably support-
ing the wire is supported so as to be oscillatable in the
printing digit direction; and the nose guide is biased by
a biasing means so that the nose guide is positioned in
the middle of a nose. The structure may also have: a
front end guide for oscillatably supporting the wire; a
nose for supporting the front end guide so as to be mov-
ably in the printing digit direction; and a biasing means
for biasing the front end guide so that the front end
guide is positioned in the middle of the nose. Further,

the structure may be such that the nose for oscillatably

supporting the wire has resiliency itself and is oscillat-
able in the printing digit direction.

An impact dot printer of the invention is designed so
that the impact dot head is supported by a carriage so as
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repl aci ng operation. can be handl ed by the user. The shape of the front
end gui de holder 140 is not |limted to the above-descri bed one, but may be
such as shown in FIGS.- 43 (a) and (b) as long as the front end guide 6 can
be held in the mddle of the wi ndow portion of the nose 1 resiliently. FIG
43 (a) shows projecting portions 146 that are formed integrally with the
front ends of the resilient arns 141, -whereas FIG 43 (b) shows projecting
portions 146 being formed by bending the resilient arns 141. Further, as
shown in FIG 43 (¢ beCtsilicaflyidieilatdtle MR )the printing digit direc-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view showing an impact dot head
which is a first embodiment of the invention;

FIG. 2 is a front view thereof;

FIG. 3 is a plan view of FIG. 1 as viewed from a
position E;

FIG. 4 is a sectional view taken along a line F—F of
FIG. 2; .

FIG. 5 is an exploded perspective view showing a
nose guide portion and a nose;

FIG. 6 is a sectional plan view of FIG. 4 as viewed
from a position G;

" FIG. 7 is an exploded perspective view showing a
modified example

FIG. 8 is an exploded perspective view showing a
modified example;

FIG. 9 is an exploded perspective view showing a
modified example;

FIG. 10 is an exploded perspective view showing a
modified example;

FIG. 11 is an exploded perspective view showmg a
modified example;

FIG. 12 is an exploded perspective view showing a
modified example;

FIG. 13 is an exploded perspective view showing a
modified example;

FIG. 14 is a partially enlarged view of FIG. 13;

FIG. 15 is a partially enlarged view of FIG. 13 as,
viewed from a different angle;

FIG. 16 is an exploded perspective view showing a
modified example;

FIG. 17 is an exploded perspective view showing the
main portion of an impact dot head, which is a second
embodiment of the invention;

FIG. 18 is an exploded perspective view showing the
main portion of a modified example;

FIG. 19 is an exploded perspective view showing the
main portion of an impact dot head, which is a third .
embodiment of the invention; _

FIG. 20 is an exploded perspective view showing the "
main portion of an impact dot head, wlnch is a fourth
embodiment of the invention;

FIG. 21 is a diagram 1llustrat1ve of the operation of
the fourth embodiment;

FIG. 22 is a perspective view showing the main por-
tion of a modified example;




be arranged in place of the projecting portions 146.
springs 144 can hold the front end guide 6 resiliently.

so that the coil
FIG 44 shows

nodi fi ed exanpl es of the shapes of the front end of the nose as well as of

the front end guide.

As shown in FIG 44, a projecting rail

on the nose 1 and a recessed groove 101 is arranged on

-5 -

FIG. 23 is an exploded perspective view showing the
main portion of an impact dot head, which is a fifth
embodiment of the mventxon,

FIG. 24 is a perspective view showing the main por-
tion of a modified example;

FIG. 25 is a front view showing an impact dot head,
which is a sixth embodiment of the invention;

-FIG. 26 is a sectional view taken along a line 26—26
FIG. 25;

FIG. 27 1s an exploded perspectwe view showing the
main portion;

FIG. 28 is a diagram 1llustratwe of the operation of
the sixth embodiment;

FIG. 29 is an exploded perspectwe view showing a
modified example;

FIG.30isa sectlonal view showing a modified exam-
ple;

FIG. 31 is an exploded perspective view showing a
modified example;

FIG. 32 is a front view showing a modified example;

FIG. 33 is an exploded perspective view showxng the
main portion of the modified example shown in FIG.
32;

FIG 34isa sectlonal view taken along a line F—F of
FIG. 32;

FIG, 35 is a front view showing a modified example;

FIG. 36 is an exploded perspective view of the modi-
fied example shown in FIG. 35;

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

FIG. 38 is a front view thereof;

‘FIG. 39 is a plan view of FIG. 37 as viewed from a
position E;

FIG. 40 is a sectional view taken along a line 40—40
of FIG. 38;

FIG. 41 is an exploded perspective view of the main
portion thereof;

FIG. 42 is a diagram illustrative of the operation of
the seventh embodiment;

. FIGS. 43 (a), (b) and (¢) are front views showing

modified examples of a holder;

FIG. 44 is an exploded perspective view showing a
modified example

FIG. 45 is a plan view showing a modified example;

FIG. 46 is a side view showing an impact dot head,
which is an eighth embodiment of the invention;

FIG. 47 is a plan view of FIG. 46 as viewed from a
position A;

100 is arranged
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-21- the front end guide 6, so that the front end guide 6 is slidable. The

structure of the nodified exanple is appli- cable to the above-described
- sixth embodi nment . FI G 45 shows anot her nodified exanple, in which the
gui de groove 401 is forned into an arc correspond-
- 6 -
FIG. 48 is a sectional view taken along a line 48—48

FIG. 47;

FIG. 49 is a plan view showing an impact dot printer,
which is a ninth embodiment of the invention;

FIG. 50 is a diagram illustrative of the operation
thereof; :

FIG. 51 is a perspective view showing a2 modifjed
example;

FIG. 52 is a perspective view showing a modified
example;

FIG. 53 is a perspective view showing 2 modified
example;

FIG. 54 is a sectional view showing an exemplary
conventional impact dot head;

FIG. 55 is an exploded perspective view thereof;

FIG. 56 is a sectional view illustrative of the conven-
tional impact dot printer;

FIG. 57 is a perspective view illustrative of the same;
and : :

FIG. 58 is a plan view of FIG. 54 as viewed from a
position F.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of the invention will now be described

with reference to the accompanying drawings.

~ FIG. 1 is a side view showing an impact dot head,
which is a first embodiment of the invention; FIG. 2 is
a front view thereof: FIG. 3 is a plan view of FIG. 1 as
viewed from a position E; and FIG. 4 is a sectional view
taken along a line F—F of FIG. 2. _

As shown in these drawings (mainly in FIG. 4),on a
frame of the main body of the impact dot head is a
printed wiring board 10 arranged through an insulating
member 9. The frame 2 is cylindrical in shape. A plural-
ity of frame core portions 14 stand up in parallel with
one another from the bottom surface of the frame 2.
Coils 20 are wound around these frame core portions
14. Each coil 20 is connected to the printed wiring

board 10. A spnng holder 13 is mounted on an inner
circumferential ring portion 11 of the frame 2. A plural-
"ity of return springs 15 whose number corresponds to
the number of the frame core portions 14 are arranged
on the spring holder 13. A guide groove 13a arranged
on the spring holder 13 guides a front end portion 16a of
a lever 16. On the upper surface of the frame 2 (on the
left side as viewed in FIG. 4) are a first yoke 3 and a
second yoke 4. The first yoke 3 and the second yoke 4
are designed to position the lever 16 that confronts the
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ing to a locus of oscillation of the wire 8. The inpact . Tn
the direction of arrow Z. Such structure allows the frlomEPesCENARTd Heg- it
be slidable with angular displacenent. As a result, the W nreturin
snoothly. The structure, i.e., the shape of the guide grpoye 14£kovot|9q]h|
nodi fied exanple is also applicable to the sixth enbodi ngng.

Ei ght h Enbodi nent FIG 46 is a side view showi ng an i npa¢i_dot—heath
which is an eighth enbodi ment of the iLnyention;, FIG

frame core portions 14. Wires 8 are secured to the front
- ends of these levers 16 and biased by the return springs
15 in a return direction (leftward as viewed in FIG. 4).
Front end portions 8z of the wires 8 are arrayed at
predetermined positions. Further, a damper holder 5 is
mounted while abutted against the upper surface (on the
left side as viewed in FIG. 4) of the spring holder 13. A
damper 17 is mounted in the middle of the damper
holder S. The back surface of a front end of the lever 16
is abutted against the dumper 17. A fulcrum biasing
spring 22 is arranged on the dumper holder 5, so that the
fulcrum of the lever 16 can be supported resiliently.

In such arrangement, the coils 20 connected to the
printed wiring board 10 are selectively energized in
accordance with a printing signal, and the magnetic flux
induced by the coil 20 forms a closed loop consisting of

" the frame core portion 14, the frame 2, the first yoke 3,
the second yoke 4, and the lever 16. Accordingly, an
electromagnetic attracting force is produced between
the frame core portion 14 and the lever 16, which then
causes the lever 16 to advance. As a result, the wire 8
secured to the front end of the lever 16 gives impact on
a printing sheet 19 placed on a platen 12 through an ink
ribbon 21, whereby a dot is formed. After 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 stand-by position.

The structure for supporting the wire 8 oscillatably
and resiliently in the printing digit direction, which is a
feature of the invention, will be described below.

FIG. § is an exploded perspective view showing a
nose guide portion and a nose.

As mainly shown in FIGS. 4 and 5, a nose guide 18
has: a pair of side plates 182; a top plate 181 coupling the
top portions of the side plates 182; and a bottom plate
183 coupling the rear end bottom portions of the side
plates 182. A front guide groove 23 is arranged on the
nose guide 18, the front end guide groove 23 holding a
front end guide 6. The front end guide 6 oscillatably -
supports the wires 8 and arranges the front ends of the
wires 8 at predetermined positions (see FIGS. 2 and 4).
Further; the nose guide 18 has intermediate guide
grooves 24 so as to hold intermediate guides 7. Each
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.,



47 is a plan view of FIG 46 as viewed froma position ARE&WFEE_{}% S
sectional view taken along a line F-F of FIG 47. The f ure of the
ei ght h enbodi nent over the first enbodinment is that the}nps N@pﬁ%
resiliency itself and is oscillatable in the printing dygit - -direction,
contrast to the first enbodinment in whigh_it is the nos ' T
osci | | at abl e. As shown in FIG 48, the nose 1 in the
i ncl udes a gui de sAippaset guiglepbasei 261 hhd beadingi poSttionsa2éd
portion 152, and grofextiatlthé upPer and lower sides of the nose guide
18. Each bearing portion 26a has a hole 27 correspond-
ing to the holes 25 of the nose guide 18. The nose guide
18 and the nose guide base 26 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 the nose 1
and the frame 2. At this point. the front end guide 6 held
'by the nose guide 18 is inserted into a window portion
30 of the nose 1. The window portion 30 only guides the
upper and lower ends of the front end guide 6 slidably.
Thus, a gap S is formed on each of the right and left
ends of the front end guide 6 relative to the window
portion 30 of the nose 1 (see FIG. 2). Coil springs 31 are
arranged on both right and left sides, each being inter-
posed between the side surface of the nose guide 18 and
the inner surface of the nose 1. These coil springs 31
resiliently support the nose guide 18 so that the front
end guide 6 can be positioned in the middle of the win-
dow portion 30 of the nose 1 under the normal condi-
tion as shown in FIGS. 2 and 3 and so that the nose
guide 18 can oscillate in the right and left directions as
viewed in FIG. 2, i.e.,, in the printing digit direction.
A case where a printer having the thus constructed
impact dot head makes an erroneous printing will be
described with reference to FIG. 6. More specifically,
the case is that the impact dot head starts printing from
a position outside a printing sheet 19 due to erroneous
setting of a printing area and passes an end of the print-
ing sheet 19 while performing the printing operation.
FIG. 6 is a sectional plan view of FIG. 4 as viewed from
a position G.
The impact dot head moves in the direction of arrow
Z. When the impact dot head starts printing at a posi-
tion outside the printing sheet 19 and passes the end of
the printing sheet 19 with the wire 8 projecting while
moving from left to right as viewed in FIG. 6, the wire
8 receives a force A while colliding against the end 194
of the printing sheet 19. As a result, the wire 8 biases a
guide hole 32 arranged on the front end guide 6 left-
ward, whereas the wire 8 receives a reaction B there-
against. The biased front end guide 6 deforms the coil
springs 31 (see FIGS. 2, 3 and 5) through the nose guide
18, causing the nose guide 18 to make an angular dis-
placement around the shaft 28. If it is supposed that the
frictional coefficient between the wire 8 and -the ink
ribbon 21 is a and the frictional coefficient between the

i ghth enbodj.-
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spring portion 153, which are formed integrally with one anot her The 'gui de
supporting portion 151 has a front end gui de nounting - "}
@w&ﬁwﬁtfn@n !

i nt ermedi ate gui de nmounting grooves 155. The front en
portion 154 holds the front end guide 6, whereas the ilntfernmedi at € gui
nounting grooves 155 hold the internedi ate guides 7, o'thih NQ w’we
can be arranged at predeterm ned positions. The oscil lfati on grl ng
portion 153 is a thin nenber couplingg be guide supporfti '
the insu- lating nenber abutting portion 152, which kes t he

wire 8 and the front end guide 6 is 3, then frictional
forces C (=aA) and D (==8B) act in a direction oppo-
site to the direction of movement of the wire 8, i.e., the
direction hampering the returning operation of the
wire. However, the angular displacement of the nose
guide 18 decreases forces A and B, thereby decreasing
the frictional forces C and D. Therefore, the wire 8 can
be returned to the stand-by position without being bro- .
ken even if the impact dot head passes the end of the
printing sheet 19 with the wire 8 projecting.

On the other hand, after the head has passed the end
of the printing sheet 19, the nose guide 18 is returned to
the center of the window portion 30 of the nose 1 by the
coil springs 31, so that the wire 8 returns to a predeter-
mined position and thus the high-quality printing similar
to the conventional impact dot head can be maintained.

The front end guide may preferably be made of mate-
tials whose frictional coefficient is low, such as polyace-
tal, polypropylene, resins incorporated with tetrafluo-
ethylene fiber, or oleo-resins. The reason is that a small
frictional coefficient 8 can decrease the frictional force
D further, which contributes to implementing the im-
pact dot head with a high wire breakage resistance.

FIG. 7 shows a modified example, in which the coil
sprmgs 31 are replaced by 4 plate spring 33. The plate
'spring 33 is fixed by being fitted into a groove portion "
34 arranged on the nose guide 18. Front ends 33a, 332 of
the plate spring 33 are designed to abut against the inner
surfaces of the nose 1.

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

FIG. 8 shows another modified example, 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 are designed to
abut against the inner surfaces of the nose 1. In this
modified example, the front end guide 6 and the resilient
arms 35 are formed integrally, so that the dimensional
control of the parts can be facilitated.

FIG. 9 shows still another modified example, in
which tongue-like spring portions 36 are arranged on
the side plates 182, 182 of the nose guide 18. Each
tongue-like spring portion 36 is formed by making an
inverted square “C’-shaped slit 362 on the correspond-
ing side plate 182. The tongue—hke-spnng portion 36 has
a progectmg portion 37 formed mtegrally therewith.
The tip of each projecting portion 37 is designed to abut
against the inner surface of the nose 1. -
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guide 18, so that the dimensional control of the parts
can be facilitated. Further, since the pro_;ectmg portion
37 of each tongue-like spring portion 36 is abutted
ag:nnst the inner wall of the nose 1, the tongue-like
spring portion 36 does not prolect from the nose guide
18. Therefore, this structure is advantageous in not
deforming the springs during the handling of parts un-
like in the case where the plate springs are used.
FIG. 10 shows still another modified example, in
which sponges 38 are arranged to close the gaps S (see
FIG. 2) in the window portion 30 at the front end of the -
nose 1. Each of the sponges is made of a resilient mate-
rial and interposed in the gap between the nose guide 18
and the nose 1. This modified example utilizes a resilient
force of the sponge 38 as a spring and is designed so as
not to impede the movement of the nose guide 18 by the
entrance of ribbon dust and paper powder into the gap
S between the nose 1 and the nose guide 18.
FIGS. 11, 12 and 13 show still other modified exam-
ples of the fulcrum of oscillation of the nose guide 18. In
either modified example, a shaft portion arranged on the
nose guide 18 and a bearing portion arranged on the
nose guide base 26 are fitted with each other. -
The modified example shown in FIG. 11 is provided
as inserting shaft portions 39 arranged at upper and
lower positions on the central axis of the nose guide 18
_ into C-shaped bearing portions 40 arranged at two posi-
. tions on the central axis of the nose guide base 26. Thus,
the shaft portions 39 are inserted by resiliently deform-
ing the bearing portions 40. This structure dispenses
with the pin-like shaft 28, thereby contributing to a cost
reduction.
The modified example shown in FIG. 12 is provided
as forming resilient strips 41 at two positions, upper and
lower, on the central axis of the nose guide 18 and ar-
ranging shaft portions 42 at the front ends of the respec-
tive resilient strips 41. Bearing portions 43 are arranged
at two positions, upper and lower, on the central axis of
the nose guide base 26, each bearing portion 43 having
a hole 43a. The shaft portions 42 are inserted into the
holes 43a of the bearing portions 43 by flexing the resil-
ient strips 41 of the nose guide 18. This structure also
dxspenses with the pin-like shaft 28, thereby contribut-
ing to a cost reduction
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The modified example shown in FIG. 13 is provided
as forming the resilient strip 41 at the upper position on
the centra] axis of the nose guide 18 and arranging the

shaft portion 42 at the front end of the resilient strip 41.
On the other hand, the bearing portion 43 that has the
hole 43a is arranged on the upper position on the central
axis of the nose guide base 26, so that the fulerum of
oscillation is formed by inserting the shaft portion 42
into the hole of the bearing portion 43 while flexing the
resilient strip 41 of the nose guide 18. Further, on the
lower portion of the nose guide 18 are a pair of leg
portions 44, and the lower ends of the leg portions 44
are designed to abut against a leg receiving plate 45
arranged at the lower portion of the nose guide base 26.
The leg portions 44 not only support the nose guide 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 receiving plate 45 so that the nose
guide 18 can oscillate around the shaft portion 42. FIG.
14 shows a detailed diagram of the leg receiving plate
45. As shown in FIG. 14, the leg receiving plate 45 has
arcuate grooves 46 with the fulcrum of oscillation as the
center. On the other band, as shown in FIG. 13, the

' nose guide 18 has pins 48 corresponding to the grooves.

' 46. Since the pins 48 are designed to be gulded by the
grooves 46 in this structure, the leg portions 44 of the
nose guide 18 can be oscillated more stably than in the
structure involving no pins 48 and no grooves 46. FIG."
15 is a detailed diagram of the bearing portion 43 of
FIG. 13. As shown in FIG. 15, the bearing portion 43
has a guide groove 47 that communicates with the hole
43c thereof.

The dimension of the leg receiving plate 45 project-
ing from the nose guide base 26 is set to a value larger
than the dimension of the bearing portion 43 projecting

_from the nose guide base 26.

In order to assemble the nose guide 18 and the nose
guide base 26 in this structure, the leg portions 44 of the
nose guide 18 are placed on the leg receiving portion 45

-while inserting the pins 48 into the grooves 46. Then,

. the shaft portion 42 is inserted into the guide groove 47.
The shaft portion 42 is inserted into the hole 432 of the
bearing portion 43 while being flexed along the inclined
surface of the guide groove 47, which facilitates the
assembling work,

The cases where the shaft portions arranged on the
nose guide 18 and the bearing portions arranged on the
nose guide base 26 are fitted with each other have been
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In contrast with these structures, such a structure that
the bearing members arranged on the nose guide 18 and
the shaft: 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 guide base 26 is:
not employed, is shown in FIG. 16. As shown in FIG.
16, shafts 1g are arianged on both upper and lower
positions of an opening for inserting the nose guide 18
into the nose 1, and the fulcrum of oscillation may be.
arranged by fitting the shafts 1¢ with C-shaped beanng!
portions 185 arranged on the nose guide 18.

Second Embodiment

FIG. 17-is a perspective view showing the main por-
tion of an impact dot head, which is a second embodi-

_ment of the invention.

This embodiment is provided as forming the nose

. guide 18 of a pair of side plates 182, the front end guide

6, and the intermediate guides 7. The side plates 182 are
formed integrally with the nose guide base 26 50 as to be
flexible in the printing digit direction, and the front end

‘guide 6 1s a guide member for oscillatably supporting

the wire. More specifically, this embodiment is pro-
vided as arranging the side plates 182 formed integrally
with the nose guide base 26 so that the side plates 182
can oscillate resiliently by their own resiliency while
removing the top plate 181 from the nose guide 18 in the
first embodiment. Other aspects are the same as those of
the first embodiment.

Each side plate 182 of the nose guide 18 is not re-
quired to be uniformly thick as shown in FIG. 17, but
may be partially thin as shown in FIG. 18. That is, the
positional 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 182z of the
side plates, and the front end guide 6 and the intermedi-
ate guides 7 may be oscillatably supported by utilizing
resiliency of thin portions 182b of the side plates. The
thickness of each thin portion 1824 may be set so that an
appropriate spring force can be obtained.

The same operation as in the first embodiment can be
performed in this embodiment. That is, since the nose
guide 18 is oscillatable in the printing digit direction,
wire breakage to be caused at the time the head passes
the end of the printing sheet can be prevented. Further,
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direction rel atingilfefc of &id 488 B141E51182 causes the nose guide 18
to return to the middle position, thereby maintaining
high-quality printing.

Still further, since the nose guide 18 is oscillatable by
its own resiliency, no additional component for oscilla-
tion is required to achieve the object of the invention in
this embodiment unlike in the case of the first embodi-
ment.

Third Embodiment

FIG. 19 shows a perspective view showing the main
portion of an impact dot head, which is a third embodi-
ment of the invention.

The feature of this embodiment over the first embodi-
ment is that the nose guide 18 is arranged so as to be
oscillatable in the printing digit direction by partially
integrally coupling only the top plate 181 of the nose
guide 18 to the nose guide base 26. The portion through
which the top plate 181 of the nose guide 18 is partially
coupled to the nose guide base 26 is designated as 181a.
The coupled portion 181q is thin and not rigid, thus
being subject to resilient deformation when a bending
force is applied thereto. This feature allows the nose
guide 18 to be resiliently oscillatable in the printing digit
direction. Other aspects are the same as those of the first
embodiment.

The same operation as in the first embodiment can be
performed in this embodiment. That is, since the nose
guide 18 is oscillatable in the printing digit direction,
wire breakage to be caused at the time the head passes
the end of the printing sheet can be prevented. Further,
once the head has passed the end of the printing sheet,
resiliency of the side plates 182 causes the nose guide 19
to return to the middle position, thereby maintaining
high-quality printing.

Still further, since the nose guide 18 is oscillatable by
its own resiliency, no additional component for oscilla-
tion is required to achieve the object of the invention in
this embodiment unlike in the case of the first embodi-
ment.

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 integrally
in the third embodiment, the mode of integrally cou-
pling the top plate to the nose guide base 26 may be
selectable as long as the resiliency can be imparted to

- the nose guide 18. With respect to this point, the same
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herefore, even in the case where the side plates an
the top plate are formed integraily with the nose guide
base by arranging the top plate on the nose guide in the
second embodiment, or even in the case where not only
the top plate 181 but also the side plates 182 are coupled
to the nose guide base 26 in the third embodiment, the
object of the invention can be achieved, as long as, e.g.,

‘the coupling portion of the nose guide base 26 and the

nose guide 18 is made partially thin and less rigid or as
long as the entire part of the nose guide 18 is made of a
material liable to resilient deformation such as rubber.

Fourth Embodiment

FIG. 20 is a perspective view showing the main por-
tion of an impact dot head, which is a fourth embodi-
ment of the invention. .

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

When the impact dot heads described 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 guide 18 when the head

‘passes the end of the printing sheet 19.

This embodiment is provided as arranging the open-
ings 333 for preventing such a trouble.

According to this arrangement, the paper powder
and the debris of the ribbon that have entered into the
window portion 30 of the nose 1 are discharged from
the openings 333 as shown by a broken arrow “a” in
FIG. 21, thereby preventing the nose guide 18 from
being unable to oscillate. The impact dot head moves in
the direction of arrow Z.

The openings 333 may take any shape. For example,
groove-like openings such as shown in FIG. 22 may
allow the same operation to be performed.

Fifth Embodiment

FIG. 23 is a perspective view showing the main por-
tion of an impact dot head, which is a fifth embodiment
of the invention.

Like the above-described fourth embodiment, this
embodiment is designed to prevent the nose guide 18
from being unable to oscillate. Therefore, this embodi-
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ment can also be apphed to the head of such type that
the nose guide 18 is oscillatable, i.e., to any one of the
first, second and third embodiments.

The fifth embodiment is provided as arranging a thin
plate 334 on a front end portion of the nose guide 18, the
thin plate being designed to close gaps S formed be-
tween the front end portion of the nose guide 18 and the
nose 1.

The thin plate 334 has an opening 335. The opening
335 is formed to be wider than an area in which a guide
hole 32 of the front end guide 6 is arranged. Specifi-
cally, the width I of the opening 335 is smaller than the
width K of the nose guide 18, and is larger than the
length obtained by adding the angular displacement of
the nose guide 18 to the distance J between the wire

arrays 8. That is, the width I is so set that the thin plate
334 closes the gaps S of the window portion 30, and that
the wire 8 does not abut against the edge of the opening

© 335 even if the nose guide 18 does make an angular
displacement. A step L that is deeper than the thickness
M of the plate 334 is arranged around the window por-
tion 30 on a surface 15 against which the thin plate 334
of the nose 1 abuts, so that the thin plate 334 does not
project from the front end surface of the nose 1. Such
consideration is given to prevent abnormal travel of the
ink ribbon due to the ink ribbon being caught by the
edge of the thin plate 334.

The thin plate 334 has resilient arms 336 and is
mounted on the front side of the nose 1 by fitting the
resilient arms 336 into recessed portions 337 arranged
on both upper and lower portions of the nose 1. E

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
guide 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.

FIG. 24 shows a modified example of the thin plate
334 and of a mounting structure therefor. In this modi-
fied example, the thin plate 334 is bonded to the front
end guide 6, so that the gaps S in the window portion 30
are closed by the thin plate 334 being flexed when the
nose guide 18 is inserted into the nose 1. The thin plate
334 and the nose guide 18 are bonded around the open-
ing 335. The thin plate 334 in this modified example may
preferably be made of a plastic sheet in polyester or the
like. The thin plate 334 may be bonded to the nose guide
18 by an adhesive, an adhesive double coated tape, or by
heat welding.
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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
thin plate 334 is not a hindrance because the rigidity of
the thin plate 334 is sufficiently low. '

The opening 335 in the above-described embodiment
may be oval or polygonal having four sides or more, not
limited to being tetragonal.

Sixth Embodiment

FIG. 25 is a front view showing an impact dot head,
which is a sixth embodiment of the invention; FIG. 26 is
a sectional view taken along a line F—F of FIG. 25; and
FIG. 27 is an exploded perspective view showing the
main portion of this embodiment.

The feature of the sixth embodiment over the first
embodiment is that it is the front guide 6 that is sup-
ported by the nose 1 so as to be oscillatable in the print-
ing digit direction, in contrast to the first embodiment in
which it is the nose guide 18 that is supported so as to be
oscillatable. :

As shown in FIG. 27, the nose 1 is divided into two
pieces, right and left. Guide grooves 401 for slidably
guiding the front end guide 6 are arranged on the re-
spective nose pieces 1. The width of each guide groove
401 is set to a value slightly larger than the thickness of
the front end guide 6, so that the front end guide 6 can
slide along the guide grooves 401. The nose 1 and the
front end guide 6 can be 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 front end
guide 6 can be slidably supported by assembling the
nose formed of two pieces. Therefore, it is not likely
that the front end guide 6 will come out of the nose 1. In
terms of fabricating the nose 1, the structure that the
nose 1 is formed of two pieces is advantageous in facili-
tating the guide grooves 401 to be formed.

While the front end 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 FIG. 25). The front end guide 6 has a biasing
‘means for biasing the front end guide 6 so that the front
end guide 6 is positioned in the middle of the nose 1.
The biasing means of this embodiment is implemented
by arcuate resilient arms 402 that are integrally formed
on both left and right of the front end guide 6.
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As shown in FIG. 26, the intermediate guides 7 are
held by the intermediate guide grooves 24 arranged on
the inner surface of the nose 1.

According to the thus arranged impact dot head, it is
the front end guide 6 that slides in the printing digit
direction, instead of the nose guide 18 oscillating in the

* printing digit direction in the head of the first embodi-

ment. As a result, the same operation and advantage as
in the first embodiment can be performed and obtained.

That is, as shown in FIG. 28, the impact dot head
moves in the direction of arrow Z. As the impact dot
head passes the end of the printing sheet 19, the front
end guide 6 slides along the guide grooves 401 while
deforming the resilient arms 402, omitted in FIG. 28,
resiliently. As a result, the frictional forces C and D that
impede the return operation of the wire 8 are decreased,
thereby preventing the wire from being broken. Fur-
ther, once the head has passed the end of the printing
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, thereby maintaining
high-quality printing.

FIG. 29 shows a modified example in which a guide
frame 403 made of a thin'plate is involved. In this exam-
ple, the guide grooves 401 for slidably supporting the
front end guide 6 are formed by coupling the front end
of the nose 1 to the guide frame 403. The front end
guide 6 is slidably supported by placing the front end
guide 6 on a guide receiving surface 410 of the nose 1
and securing to each other while covering the guide
frame 403 over the front end of 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 formed of a wear-resistant -

material such as metals or ceramics, then the falling off
of the front end guide 6 due to wear of the guide frame
403 by friction with the ink ribbon can be prevented.
FI1G. 30 shows another modified example, in which
ribs 404 are arranged on both upper and lower portions
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 front end side of the wire 8 (the right side as
viewed in FIG. 30) faces downward. Since the front
end guide 6 is mounted from the inside of the nose 1in
this modified example, what may be required during
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inserted into the nose 1 by force, so that the front end
guide 6 can be held slidably by the ribs 404 of the nose
1 and the back surface guide frame 405. In order that the
front end guide 6 is slidable, a stepped portion 406 is

arranged on an inner wall of the nose 1. A step G of the
stepped portion 406 is slightly larger than the thickness
H of the plates on both upper and lower ends of the
front end guide 6. The back surface guide frame 405 is
mounted while abutted against the stepped portion 406,
so that the front end guide 6 is free from being fixed
while interposed therebetween.

FIG. 31 shows still another modified example, in
which a through slit 407 is arranged on the upper sur-
face of a front end portion of the nose 1, and a guide
groove 408 whose section is recessed is arranged on a
lower portion of the front end of the nose 1. The front
end guide 6 has resilient catches 409 that prevent the
coming out of the front end guide 6 in addition to the
resilient arms 402. The nose guide 6 is assembled by
inserting the front end guide 6 into the window portion
30 from the through slit 407. Since the resilient catches
409 have resiliency, the resilient catches 409 retreat as
they pass the through slit 407 and expand after having
passed the through slit 407 (return to the original condi-
tion). This is how the resilient catches 409 operate to
prevent the coming out of the front end guide 6. Ac-
cording to this structure, no special parts are required
for holding the front end guide 6, thereby providing
slidable support of the front end guide 6 with a simple
structure. - :

FIGS. 32, 33 and 34 show still another modified ex-
ample, which is provided as forming one end 401z of
the guide groove 401 arranged on the nose 1 into a wall
and another end 4015 of the guide groove 401 is open-
ing. FIG. 32 is a front view; FIG. 33 is an exploded
perspective view showing the main portion; and FIG.
34 is a sectional view taken along a line F—F of FIG.
32. To assemble the front end guide 6 into the nose 1,
the front end guide 6 is first inserted from an opening
4015, and the opening 4015 is then closed by a closing
member 143. The closing member 143 is secured to the
nose 1. According to this structure, the presence of the
opening 4014 allows the guide groove 401 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




—a T
fromright to left or fromleft to right. FIG 51 sho Ei’LAGEJ\ﬂE"‘fed

exanple, in which a nem ber for rotatably supporting th s formed
by ar- ranging a projecting portion 405 at a position cokr fﬁ rm'lto
the center of gravity of the head 400 and fitting the pr¢j¢ctlng portion,

405 into a support hole 407 of a-hqad-support menber 406 ja e

carriage 401. In this m)dl exanpl e S|t10n ning 4041 is
i nter pgsed bet waEh SEB§#n lf5"'[ esha % 25 agdq2 Eﬁ‘oﬂ iééq %{) : end of the
head and the heatasgepheptthadranie eash W&’(hefu 400 i s biased so as
to confront the FIGS.35and 36show still another modil 1ed example,
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front end guide 6 so that the front end guide 6 is posi-

tioned in the middle of the nose 1, each spacer being

made of 2 resilient material. FIG. 35 is a front view

thereof; and FIG. 36 is an exploded perspective view of

the main portion thereof. An end of the gulde groove

401 in this example is formed into the opening 4015. The

spacer 145 is made of rubber or sponge and is larger

than the opening 4015. To assemble the front end guide

6 into the nose 1, the front end guide 6 is nserted into

the guide groove 401 from the opening 4015, and then

each spacer 145 is fitted between the inner surface of the

nose and a side of the front end guide 6. Such arrange-

ment dispenses with the resilient arms on the front end

guide 6 and prevents entrance of the paper powder or

the like from the window portion 30.

Seventh Embodiment

FIG. 37 is a side view showing an impact dot head,
which is a seventh embodiment of the invention; FIG.
38 is a front view thereof; FIG. 39 is a plan view of FIG.
37 as viewed from a position E; FIG. 40 is a sectional
view taken along a line F—F of FIG. 38; and FIG. 41is

an exploded perspective view showing the main portion
thereof.

The feature of this embodiment over the sixth em-
bodiment is that the biasing means for biasing the front
end guide 6 so that the front end guide 6 can be posi-
tioned in the middle of the nose 1 is formed of a front
end guide holder 140 which is mounted from the outside
of the front end of the nose 1 and which has resiliency.

Both ends of the guide groove 401 arranged on the
front end portion of the nose 1 are formed into the
openings 4015. '

The front end guide holder 140 has a pair of resilient
arms 141. On the inner side of each resilient arm 141 is
a projecting portion 146. The front end guide holder
140 is mounted on the front end of the nose 1 by insert-
ing the projecting portions 146, 146 into the openings
4015, 4015 of the guide groove, and supports the front
end guide 6 so as to be positioned in the middle of the
window portion 30 by causing the projecting portions
146, 146 to bias the both sides of the front end guide 6
with the resilient force of the resilient arms 141.

To mount the front end guide 6 and the front end
guide holder 140 on the nose 1, the front end guide 6 is

.first inserted into the guide groove 401, and then the
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The thus arranged front end guide 6 of the impact dot
head is able to be slid to slide in the printing digit direc-
tion, so that the same operation and advantage as in the
sixth embodiment can be performed and .obtained.

That is, as shown in FIG. 42, the impact dot head -

moves in the direction of arrow Z. When the impact dot
head passes the end of the printing sheet 19, the front
end guide 6 slides along the guide groove 401 while
resiliently deforming the resilient arms 141 of the front
end guide holder 140. As a result, the frictional forces C
and D that hinder the returning of the wire 8 can be

decreased, thereby obviating wire breakage. Further,

once the impact dot head has passed the end of the
printing sheet 19, the front end guide 6 returns to the
middle of the window portion 30 of the nose 1, thereby
maintaining high-quality printing. :

Still further, this embodiment is provided as installing
the front end guide holder 140 from the outside of the

. nose 1, which provides the advantage of facilitating the

assembling and disassembling of the front end guide
holder 140. For example, if the end of a printing sheet is
printed frequently, then it can happen that a spring
resiliently holding the front end guide 6 is subjected to
deterioration and, as a result, that the normal printing
quality can no 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 6 to be
resiliently held again. Therefore, the impact dot head
can be repaired extremely easily, achieving that the
replacing operation- can be handled by the user.

The shape of the front end guide holder 140 is not
limited to the above-described one, but may be such as
shown in FIGS. 43 (¢) and (&) as long as the front end
guide 6 can be held in the middle of the window portion
of the nose 1 resiliently. FIG. 43 (a) shows projecting
portions 146 that are formed integrally with the front
ends of the resilient arms 141, whereas FIG. 43 (b)
shows projecting portions 146 being formed by bending
the resilient arms 141.

Further, as shown in FIG. 43 (¢), coil springs 144 may
be arranged in place of the projecting portions 146, so

. that the coil'springs 144 can hold the front end guide 6

resiliently.

FIG. 44 shows modified examples of the shapes of the
front end of the nose as well as of the front end guide.
As shown in FIG. 44, 2 projecting rail 100 is arranged
on the nose 1 and a recessed groove 101 is arranged on
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so that the head 400 is nmounted on the carriage 401 thr
spring 408. This structure allows the head to be suppdr
resiliently by the plate spring 408, thereby achievin
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the front end guide 6, so that the front end guide 6 is
slidable. The structure of the modified example is appli-
cable to the above-described sixth embodiment.

FI1G. 45 shows another modified example, in which
the guide groove 401 is formed into an arc correspond-
ing to a locus of oscillation of the wire 8. The impact
dot head moves in the direction of arrow Z.

Such structure allows the front end guide 6 to be
slidable with angular displacement. As a result, the wire
8 can return smoothly. The structure, i.e., the shape of
the guide groove 401, of this modified example is also
applicable to the sixth embodiment.

Eighth Embodiment

FIG. 46 is a side view showing an impact dot head,
which is an eighth embodiment of the invention; FIG.
47 is a plan view of FIG. 46 as viewed from a position
A; and FIG. 48 is a sectional view taken along a line
F—F of FIG. 47.

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 6 that
is oscillatable. :

As shown in FIG. 48, the nose 1 in the eighth embodi-
ment includes a guide supporting portion 151, an insu-
lating member abutting portion 152, and an oscillation
spring portion 153, which are formed integrally with
one another. The guide supporting portion 151 has 2
front end guide mounting portion 154 and intermediate
guide mounting grooves 155. The front end guide
mounting portion 154 holds the front end guide 6,
whereas the intermediate guide mounting grooves 155
hold the intermediate guides 7, so that the wires 8 can be
arranged at predetermined positions.

The oscillation spring portion 153 is a thin member
coupling the guide supporting portion 151 to the insu-
lating member abutting portion 152, which makes the
spring 153 less rigid in the vertical direction as viewed
in FIG. 47, or in the printing digit direction, and which
thus makes the spring 153 easy to deform resiliently.
However, the oscillation spring portion 153 is highly
rigid in the vertical direction as viewed in FIG. 46, so
that the nose 1 does not oscillate in the vertical direc-
tion. Such arrangement allows the same operation as fin
the first embodiment to be performed. That is, since the
nose 1 is oscillatable in the printing digit direction,
‘breakage of wires at the time the head passes the end of
the printing sheet can be prevented. In addition, the
nose 1 returns to the middle by the resilient force of the
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oscillation spring portion 153, thereby maintaining
high-quality printing, '

This embodiment is further provided as giving resil-
iency to the nose 1 itself so that the nose is oscillatable.
Therefore, no additional parts for oscﬂlatmg the nose 1
are required to achieve the object of the invention as
was the case with the first embodiment.
~ 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 partially reduced
to decrease the rigidity, or the entire part of the nose 1
is made of a material easy to deform resiliently such as
rubber, the object of the invention can be achieved.

Ninth Embodiment

FIG. 49 is a plan view showing an impact dot printer,
which 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 printing digit direction relative to a carriage 401.
Therefore, a head which is different from the one
shown in the first embodiment, but which is substan-
tially similar to a conventionally ordinary impact dot
head can be used as the head 400.

As shown in FIG. 49, the head 400 is mounted so as |
to be oscillatable around the center of rotation O rela-|
tive to the carriage 401 at the bottom thereof.

The nose 1 of the head has arcuate long holes 402,
such arcuate long holes being concentric with the cen-
ter of rotation O. On the other hand, the carriage 401
has cylindrical projecting portions 403, which are fitted
into the long holes 402 slidably.

Each long hole 402 further has positioning springs
404, which support the head 400 resiliently so that the
center line of the head 400 is substantlally perpendicular
to a platen 12.

Therefore, the head 400 is resiliently oscillatable in
the range in which the projecting portions 403 can
move in the long holes 402, and normally confronts the
platen directly.

The thus structured printer performs substantially the
same operation as in the first embodiment. That is, since
the head 400 is oscillatable in the printing digit direc-
tion, breakage of the wire 8 can be prevented by the
oscillation of the head against the spring force of the
positioning springs 404 even if the wire 8 has collided
against the end of the printing sheet 19 as the head
passes the end of the printing sheet as shown in FIG. 50.
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shaft, printing sheet, the head confronts the platen 12 directly
by the resilient force of the positioning springs 404,
thereby maintaining high-quality printing. )

When the driven direction of the carriage 401 is
switched from right to left or from left to right, the
positioning springs 404 are flexed by the force due to
the inertia of the head 400. If the head 400 oscillates
under this condition, the printing quality becomes im-
paired. To overcome this problem, this embodiment is
designed so that the center of rotation O of the he.ad
shown in FIG. 49 coincides with the center of gravity
of the head 400. With such an arrangement, an inertial
moment around the center of rotation O is zeroed. Asa
result, the head 400 no longer. oscillates by the inertial
force, thereby contributing to preventing the impair-
ment of the printing quality of the oscillation of the
head at the time the carriage 401 switches its moverment
from right to left or from left to right.

FIG. 51 shows a modified example, in which a mem-
ber for rotatably supporting the head is formed. by ar-
ranging a projecting portion 405 at a position corre-
sponding to the center of gravity of the head 400 and
fitting the projecting portion 405 into a support hole 407
of a head support member 406 arranged on the carriage
401. In this modified example, a positioning spring 4041
is interposed between each of the right and left sides of
the rear end of the head and the head support member
406 so that the head 400 is biased so as to confront the
platen directly.

FIG. 52 shows another modified example, in which
the projecting 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 required to arrange the positioning springs sepa-
rately, thereby achieving a simplified structure with an
advantage of downsizing.

FIG. 53 shows still another modified example, in
which by arranging a plate spring 408 on the head 400
so that the head 400 is mounted on the carriage-401
through the plate spring 408. This structure allows the
head to be supported oscillatably and resiliently by the
plate spring 408, thereby achieving a simplified head
mounting structure. '

While the examples of direct attraction type impact
dot head have been described in the first to ninth em-
bodiments, it is apparent that the invention is applicable
to spring charge type or piezoelectric type impact dot
heads.
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An pact dot head comprising:

a plurality of wires selectively projectable to perform
a printing operation while moving in 2 printing
digit direction;.

a nose guide for slidably supporting the wires, the
nose guide being supported so as to be oscillatable
in the printing digit direction;

a nose for accommodating the nose guide;

a shaft, 2 nose guide base and a head body;

means for biasing the nose guide so that the nose
guide is positioned in the nose;

wherein the nose guide is supported so as to be oscil-
latable relative to said nose guide base by said shaft, ,
the nose guide base being fixed on said head body.

2. An impact dot head comprising:

‘2 plurality of wires selectively projectable to perform

a printing operation while moving in a printing
digit direction;

a nose guide for slidably supporting the wires, the
nose guide being supported so as to be oscillatable
in the printing digit direction;

a nose for accommodating the nose guide;

a shaft and a head body;

means for biasing the nose guide so that the nose
guide is positioned in the nose;

wherein the nose guide is supported so as to be oscil-
latable relative to the nose by said shaft, the nose

' bemg fixed on said head body.

3. An impact dot head for printing along a ‘sheet by
moving laterally thereacross, said sheet having first and
second side edges, comprising:

a plurality of wires selectively projectable to perform

a printing operation on said sheet while moving
laterally across said sheet in 2 printing dxgxt direc-
tion;

a guide for guiding said wires;

said guide being movably supported so that when one

- of said wires contacts either of said first or second
side edges of said sheet as said head is moved later-
ally in the printing digit direction, said guide will
move to reduce tension on said wire.

4. An impact dot head for pnntmg along a sheet by
moving laterally thereacross in- both dlrectxons, said
sheet having first and second side edges, comprising:

a plurality of wires selecuvely projectable to pertorm

a printing operation on said sheet while moving
laterally across said sheet in a printing digit direc-

tion;
a nose guide for slidably supporting the wires, the
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nose guide being supported so as to be movable in
the printing digit direction when at least one of said
wires contacts either of said first or second side
edges of said sheet as said head is moved laterally in
the printing digit direction;

a nose for accommodating the nose guide; and

means for biasing the nose guide in the nose so that

the nose guide is positioned for lateral movement in
both lateral directions with respect to the nose.

5. The impact dot head as claimed in claim 4, wherein
the biasing means includes a plurality of springs, each of
the plurality of springs is arranged between a side sur-
face of the nose guide and an inner surface of the nose. .

6. The impact dot head as claimed in claim 4, wherein
the biasing means is a plate spring that abuts against an
inner surface of the nose and is mounted on the nose
guide.

7. The impact dot head as claimed in claim 4, includ-
ing a front end guide disposed on a front end of the nose
guide for supporting the wires so as to be oscillatable,
the biasing means including a plurality of resilient arms

' to abut against the inner surfaces of the nose, and each

of said plurality of resilient arms is formed integrally
with the front end guide.

8. The impact dot head as claimed in claim 4, wherein
the nose guide has a pair of side plates, the biasing
means includes tongue-like spring portlons and project-
ing portions, each tongue-like spring portion is formed
from an inverted square C-shaped slit on each respec-
tive side plates of the nose guide, and each of said pro-
jecting portions being formed integrally with each
tongue-like spring portion and abutting against an inner
surface of the nose.

9. The impact dot head as clalmed in claim 4, wherein
the biasing means includes a resilient material for clos-
ing gaps formed between the nose guide and the nose at
a front end portion of the nose guide.

10. An impact dot head for printing along a sheet by
moving laterally thereacross, said sheet having first and
second side edges, comprising:

a plurality of wires selectively projectable to perform

. a printing operation on said sheet while moving
laterally across said sheet in a pnntmg digit direc-
tion; and

a nose guide for supporting the wires so as to be

oscillatable, the nose guide having resiliency itself
and said nose guide being oscillatable so that when
one of said wires contacts either of said first or
second side edges of said sheet as said head is

a
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11. The impact dot head as claimed in claim 10, and
including 2 nose guide base and wherein the nose guide
includes a pair of side plates and a guide member, the
pair of side plates being formed integrally so as to be
flexible relative to said nose guide base in the printing
digit direction, the nose guide base fixable on the head,
and the wires being supportable on said guide member
so as to be oscillatable.

12. The impact dot head as claimed in claim 10,
wherein the nose guide includes a pair of side plates and
a top plate coupling top portions of the side plates, the

top plate being partially integrally coupled to said nose
guide base, and the nose guide base being fixed on the
head.

13. The impact dot head as claimed in claim 4,
wherein a front end portion of the nose includes a first
side surface and a second side surface, each of said side
surfaces including an opening therethrough.

14. The impact dot head as claimed in claim 19, in-
cluding a nose for accommodating the nose guide,
wherein a front end portion of the nose includes a first
side surface and a second side surface, each of said side
surfaces including an opening therethrough. )

15. The impact dot head as claimed in claim 4,
wherein a thin plate is arranged on a front end portion
of the nose guide, and the thin plate closes at least one .
gap between the nose and the front end portion of the
nose guide.

16. The impact dot head as claimed in claim 10, in-
cluding a nose for accommodating the nose guide, -
wherein a thin plate is arranged on a front end portion
of the nose guide, and the thin plate closes at least one
gap between the nose and the front end portion of the
nose guide.

17. An impact dot head for printing along a sheet by
moving laterally thereacross, said sheet having first and -
second side edges, comprising: -

a plurality of wires selectively projectable to perform

a printing operation on said sheet while moving
laterally across said sheet in a printing digit direc-
tion; .

a front end guide for supporting the wires so as to be

oscillatable;

a nose for supporting the front end guide so as to be

movable in the printing digit direction; and
biasing means for biasing the front end guide so that

when at least one of the wires contacts either of

said first or second side edges of said sheet as said
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* head is moved laterally in the printing digit direc-
tion, said front end guide will move to reduce ten-
~ sion on said wire.

18. The impact dot head according to claim 17,
wherein the biasing means includes resilient arms

 formed integrally with the front end guide.

19. The xmpact dot head as claimed in claim 17,
wherein the nose is divided into two pieces in the print-
ing digit direction, and the front end guide is movably
supported by coupling the two pieces together

20. The impact dot head as claimed in claim 17, in-
cluding a thin plate, wherein the front end guide is
movably supported in the printing digit direction by

~ both front end of the nose and the thin plate mounted on
the front end of the nose from a front side thereof.

21. The impact dot head as claimed in claim 17, in-
cluding a thin plate, wherein the front end guide is
movably supported in the printing digit direction by an
inner surface of a front end of the nose and the thin plate

mounted on an inner surface of the front end of the
nose.

'22. An impact dot head according to chim 17,
wherein the front end guide is mounted while inserted
into a window portion arranged on the front end of the
nose, resilient catches are formed integrally with the
front end guide, and each resilient catch is arranged for
preventing the front end guide from coming out of the

- window portion.
23. The impact dot head as claimed in claim 17,
-wherein the biasing means includes a plurality of spac-
ers arranged on each side of the front end guide, and
‘each of said plurality of spacers is interposed between
the front end guide and the nose, each of said plurality
of spacers being made of a resilient material.

24. The impact dot head as claimed in claim 17,
wherein the biasing means includes a front end guide
holder mounted on the froat end of the nose from out-
side and said froat end guide holder bas resiliency.

25. The impact dot head as claimed in claim 17, in-
cluding a guide groove, wherein the front end guide is’
guided by said guide groove arranged on the front end
of the nose and ettending in the printing digit direction,
and the guide groove is formed into an arc correspond- '
ing to a locus of oscillation-of said plurahty of wires.

26. An impact dot head for printing along a sheet by
moving laterally thereacross, said sheet having first and
second side edges, comprising:

a plurality of wires selectively projectable to perform

a printing operation on said sheet while moving
laterally across said sheet in 2 pnntmg dxgxt direc-
tion; and
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a nose for supporting the wires so as to be oscillat-
able, said nose having resilience itself and being
oscillatable so that when one of said wires contacts
either of said first or second side edges of said sheet
as said head is moved laterally in the printing digit
direction, said nose will move to reduce tension in
the wire.

27. An impact dot printer for printing along a sheet
by moving laterally thereacross, said sheet having first
and second side edges, comprising:

"an impact dot head including:

a plurality of wires selectively projectable to perform
a printing operation on said sheet while moving
laterally across said sheet in a printing digit direc-
tion; and

a carriage for supporting the impact dot head and
laterally moving the impact dot head, and for per-
mitting said impact dot head to be oscillatable so
that when one of said wires contacts either of said
first or second side edges of said sheet as said head
is moved laterally in the printing digit direction,
said head will move to reduce tension in the wire.
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~wherein a thin plate is arranged on a front end | --RQse gui de,
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hDVlng laterally thereacross, said sheet having first and second side

’édges conpri si ng: a pIurallty of wires selectivgy—projectable to
 perform :printing operafion on said sheet whlleREBNAUEMtNT cJﬂieFaIIy
across said sheet in a printing digit direc- tifo a—freri—end gui de
for supporting the wires so as to be oscillata
supporting the front end guide so ag to be nov abl
ront _end auid

digiit direction; and biasing nmeans Tor biasing th
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st \)\hen at | east one of the wires contacts either of said first or second [
si de edges of said sheet as said = 27-
head is noved laterally in the printing digit dirg@cREPLACEMENT SHEET
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.tion said front end guide will nove to reduce ten- .
18, The i npact dot head according to claim 17, wherein tﬁEPbAGEMEN& &ﬁ@ﬂé

i ncl udes resilient arnms formed integrally with the fro td:uu gurde. 9.
0

The inpact dot head as clainmed in claim17, wherein th S ed

into two pieces in the print- ing digit direction, and ﬁﬂbﬂpqéﬁﬁﬁ di de |
is movably supported by coupling thejjwo pieces togethey Jhe i“ agt
dot head as clainmed in claim17, in- cluding aathin plate, wherein the
front end guide is

FIG. 22
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nmovably supported in the printing digit direction by both front end of the
nase and the thin plate nmounted on the front end of uiram.a-ront
si de thereof. 21. The inpact dot head as clai ned in?ﬁ#@?ﬁﬁ*; grﬁf ¢l udi ng
a thin plate, wherein the front end guide is novably[supported in {he
printing digit direction by an inner surface of a fr¢nti4mMDWA99Mei npse and
r
Pi

the thin plate nmounted on an inner surface of the fr¢nt end of the]n se.
22. An inpact dot head according to&2aim17, wher ¢i n the Tront end puide

is mounted while inserted

FIG. 24

FIG. 25

LYY



into a wi ndow portion arranged on the front end of
catches are formed integrally with the front end gu
catch is arranged for preventing the front end guid
wi ndow portion: -~ 23. The-inpact dot head as cl ai ng
t he biasing nmeans includes a plurality of spac- erg

L

of the front end guide, and each of Siéd plurality
bet ween the front end guide and the n each of ¢

£pL,

RHeATCo

,11et
we5|llent

e [from conmi ng ogt :of the

d {i M4/ RoW1997

érein

qrranged on eag¢h!side

of
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being made of a resilient material.
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24. The inpact dot head as clained in claim1l7, whererm L'ﬁ,ﬁfdéing neans
includes a front end guide hol der nmounted on the f oﬁﬁ?@ﬁgféfwlhe nose from
out- side and said front end guide holder has resilkiéncy. 25. The i npact
dot head as clainmed in clatm 17, in- cluding a guide|grpgwgy Wit ein the
front end guide is guided by said guide groove arrgnged on the frontiend of
the nose and extending in the printing digit direct —and-The QUIdi
groove is forned into an arc corre§ﬂ6ﬁd- ing to a lJocus of oscillati.bn of

said plurality of wres. 26. An inpact dot head for printing along a
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" noving laterally thereacross, said sheet having firs nd second side
edges, conpri sing: a plurality of wires selectivel h‘m
perform a printing operation on said sheet whil e r-p'&r‘\%ﬂ P%{%{é—r:[

across said sheet in a printing digit direc- ttgn;f and
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Fa nose for supporting the wires so as to be oscill at-'REPLA%MEJT-Said nose

having resilience itself and being osci |l | at abl e {sg Tiat—when one of
said wires contacts either of said first or secdng sﬂ(:” ggﬁs of said
sheet as said head is noved laterally in the printin!; § ¥ 7
direction, said nose will nove to reduce tension inj —thewire . 27. An

I npact dot printer for printing along a sheet by nojying laterally
t her eacross, said sheet having first_and second si deedges—ecerptsinl:
an inpact dot head i ncl uding: -17-

o . )
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a plurality of wires selectively projectable to pereorm——ap

operation on said sheet while noving | ateral ly
printing digit direc- tion; and a carriage fi
dot head and | ateral | y- moving-the inpact dot hg
mtting said i npact dot head to be oscillatable so
said wires contacts either of said first or se

Fknting
aBrRISEEMANT (sheet in a
DI ng the i npact

= SRAOGI

f:said

sheet as sai d head is nmoved-Igterally in the p

one of
inting digit di re}:tion,

said head will nove to reduce tension in the wre.
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ABSTRACT

_IMPACT DOT HEAD WITH RESILIENTLY MOUNTED WIRE 'GUIDE

Disclosed is an impact dot head and an impact dot
printer provided as not causing wire breakage by sup- -
porting a wire performing a printing operation so as to
be resiliently oscillatable in a printing digit direction

- even if the impact dot head starts printing from a posi-
tion outside a printing sheet due to erroneous setting of
a printing area and therefore passes an end of the print-
ing sheet while performing the printing operation.

FIGURE 6




