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IMPACT DOT HEAD AND IMPACT DOT PRINTER 

The invention relates to impact dot heads for impact dot 

matri}: printers. More particularly, but not exclusively, the invention 

is directed to an impact do·t head that can prevent breakage of wires 

by arranging the wires so as to be resiliently oscillatable in a 

printing digit direction . 

. i\n exempl::.=y conventional irr.pact dot head is shown in 

?igures 54 and ,.. ---_, _, . As shown in Figure 54, an impact dot head 

is designed to fo::::':'l a dot by projecti_ng a wire 8 and applying 
. . . 

impact onto a pri::.t::!..ng sheet 19 on a platen 12 through an ink 

ri~bon 21 ~hile moving in a direction parallel with the platen 

12 (the di=ection ~erpendicular to the surface of the sheet in 

~ • . - A ) 
:~gure ~'* . In or=er to form a dot at a predetermined position 

on. the pr.!.nting sheet: 19, each wire 8 · · is supported while 

arranged so as to ~e 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 securing the 

front ~nd guide 6 by inserting the f~bnt end guide 6 and the 

intermedi"ate guides 7 into. a no~re· guide 18 as shown in Figure 

55. Further, the nose guide 18 is secured by being inserted 
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into a nose l made of a metal. The nose 1 has an oval window 

portion 30 that can accommodate the nose guide 18 with the 

:ront end guide 5 being secured thereto. The front end guide 

6 is positioned by frotit end _guide grooves 23 of the nose guide 

18 in a direction perpendicular to the printing sheet and by 

the oval window portion 3 0 of the nose 1 in a direction 

?arallel wi~h the printing sheet. 

The thus arranged impact dot head is, as shown in 

?igures 55 and 57, fixed on a =arriage 401 by fitting 

projecting oort.:..::ns 403 arranged on the carriage 401 into 

mounting holes 402 arranged cin the nose 1 and screwing them. 

In a conventional impact dot printer, when printing is 

started from a ?Osition outside a printing · sheet due to 

erroneous setting of a printing area, the wire 8 gets broken as 

t:ie impact dot head passes th~ end of the printing sheet while 

performing the printing operation. . Amid diversification of 

?:::inting paper, p:::inting tends to be performed on thick paper 

or thick multi-sheet printing 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 prin~ing sheet while. performing the 

printing operation will pe described below. 

Figure 58 is a cutaway pra·n view of Figure 54 as viewed 
.· 

from a position F. As shown in ·Figure 58, the impact dot head 
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star-ts pri:iting at ·a position outside the printing sh.eet , 0 ....... 

When the head passes the end of the printing sheet 19 with the 

wire 8 driven to p~oject while moving from left tb right as 

viewed in Figure 58, the wire 8 collides 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 supposed that the 

frictional coefficient between ~he wire 8 and the ink ribbon 21 

is a and t~e fric~ional coefficient between the wire 8 and the 

then frictional forces C and D act on 

~he 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 (= a.A) and D (= t3B) impede the wire 8 from 

::::-eturning. Therefore, the impact dot head continuously moves 

==om left to right as viewed in Figure 58 with the wire 8 

having projected, ~hich 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 performed 

from the position outside the left end of the printing sheet to 

=ight 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 a~oidin~-~ire breakage applied to the 

conventional impact dot head, it is conceivable to 
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significantly inc:ease the returning force of a return spring 

15 shown in Figu=e S4 so as to exceed the sum of the frictional 

forces C and D. However, if the returning force.of the recur~ 

spring 15 is inc=eased so much, a printing force large enough 

to overcome such ~arge returning force must be obtained, whic~ 

. l ent.ai._s an extremely large drive current . That is, if the 

returning force of -:he return spring 15 is increased to a 

significant degree, the power capacity must be inc:eased. In 

ad~ition, an inc=ease in cne drive c~rrent results in building 

un heat in the head. 

Therefore, the problem of wire breakage caused at -no 
'-·· -

ti::te.the impac~ ::ead ?asses the end of the printing sheet 

during ?rinting has !Jeen substantially unavoided. 

The invenr.ion has been made to overcome ':.he above-

described conven~~onal ?roblems. Accordingly, an object of 
\ 

the invention is to provide an impact dot head and an i~pact 

dot printer free :rem wire breakage even if the printing 

operation is sta~~ed from a position outside a printing 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 

suonorting a wire that prints while moving in a printing digit -- -· 
direction so as to be resiliently oscillatable in a printing 
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digit di=ection. 

resiliently and oscil!atably in ~he printing_ digit direction ~s 

s uc.h t:.ha t. : a nose guide oscillatably suppor~ing che ~ire !s 

supported so as ~o be oscillatable in the print:.ing digi-: 

direction: and the nos~ guide is biased by a biasing means so 

t~at 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 supForting the front end guide 

so as to· ~e :no•:able in :.he 9::::-in~ir.g digit di:::ec-:ion; and a 

~iasing means fo::: ~iasing ~he front end guide so that the front 

n' aui'dc is OOS;~;~~Qa· ;n ~he m.i·a·~le OI:~ the noQQ e .. Q _, - - • ---w"•- -• \...• ei.\ ...,,._ L --· Furi:her, 

t!"'.e str"...lc-=ure may be such that ~he nose for oscillatably 

supporting the wire has resiliency itself and is oscillatable 

in the printing digit direction . 

• '\.11 impac-: do~ printer of the invention is designed so 

that the impact dot head is suppor"t:ed by a carriage so as to be 

resiliently oscillatable in the pri:tting digit direc,tion. 

·. 

Figure 1 is a side •1iew showing ari impact dot head, 

which is a first embodiment of the invention; 

Figure 2 is a front view thereof; 

Figure 3 is a plan view of Figure 1 as viewed from a 

position E; 

Figure 4. is a sectional ·view taken along a line F-F of 

Figure_2; 
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Figure 5 is an exploded perspective view showing a nose 

guide por~ion and a nose; 

Figure 6 is a sectional plan view of Figure 4 as viewed 

from a position G; 

Figure 7 is an exploded perspective view showing a 

modified example; 

Figure 8 is an exploded perspective view showing a 

rnodif ied example; 

Figure 0 :.s an exploded perspective view showing a J 

modified example; 

Figure 10 is an exploded perspective view showing a 

modified example; 

Figure 11 is an exploded perspective view showing a 

modified example; 

Figure 12 is an exploded perspective view showing a 

modified example; 

Figure 13 is an exploded perspective view showing a 

rnodif ied example; 

Figure 14 is a partially enlarged view of =igure 131 

Figure 15 is a partially enlar~ed view of Figure 13 as 

viewed from a different angle; 

Figure 16 is an exploded perspective view showing a 

modified example; 

Figure 17 is an exploded perspective view showing the 

main portion of an impact dOt head, which is a second 

embodiment of the invention; 
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Figure 18 is an exploded perspective view showing the 

main portion of a modified example; 

Figure 19 is an exploded perspective view showing the 

main portion of an impact dot head, which is a third embodiment 

0£ ~he invention; 

Figure 20 is an exploded perspective view showing the 

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

embodiment of the invention; 

Figure 21 is a diagram illustrative of the O?eration of 

~he fourth embodiffient; 

Figure 22 is a perspective view showing the main 

por~ion of a modified example; 

Figure 23 is ~n exploded perspective view showing the 

~ain portion of an impact dot head, which is a fifth embodiment 

of ~he invention; 

Figure 24 is a perspective view showing the main 

portion of a modified example; 

Figure 2~ is ·a front view showing an impact dot head, 

which is a sixth embodiment of the invention; 

~igure 26 is a sectional view' taken.along a line P-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; 
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Figure 29 is an exploded perspective view shpwing a 

~edified exampl~; 

Figure 30 is a sec~ional view showing a modified 

example; 

Figure 31 is an exploded perspective view showing a 

~edified example; 

Figure 32 is a front view showing a modified examole; 

Figure 33 is an exploded pe~spective view showing the 

:::lai:i- port!':)n of ::.~e modified example shown in ?igure 32; 

Fi;ure 34 is a sect!onal view taken along a line F-F of 

?igure 32; 

Figure 35 is a fron~ view showing a modified example; 

Figure 35 is an exploded perspective view of the 

modified example showri in Figure 35; 

Figure 37 is a side view showing an impac~ dot head, 

_which is a seventh embodiment of the invention; 

Figure 38 is a front view thereof; 

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

-gosition E; 

Figure 40 is a sectional view taken along a line F-F of 

Figure 38; 

Figure 41 is an exploded perspective view of the main 

portion thereof; 

Figure 42 is a diagram illustrative of the operation of 

~he seventh embodiment; 
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Figures .;3 (a), (b) and (c) are front '.riews showing 

modified examples of a holder; 

Figure 44 is an exploded ~erspective view sho~ing a 

modified examole; 

Figure 45 is a plan view showing a mod~fied example; 

Figure 46 is a side view showing an impact dot head, 

~hich is an eight~ _embodiment of the invention; 

Figure 47 is a plan view of Figure 46 as viewed from a 

position A; 

Figure 48 is a sectional view taken along a line F-F of 

Figure 47; 

Figure 49 is a plan view showing an impact dot printer, 

which is a ninth embodiment of the invention; 

Figure 50 is a diagram illustrativ~ of the operation 

thereof; 

Figure 51 is a perspective view showing a modified 

example; 

Figure 52 is a perspective view· showing a modified 

exan:Lple; 

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; 

~igure 56 is a section-al view· illustrative of the 

conventional impact dot printer; 
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Figure 5~ ~s a perspect:ive view illust=ative of the 

same; and 

Figure 53 is a plan ~iew of Figure 54 as viewed ~ro~ a 

position ~-

Embodiment:s of the invention will now be desc=ibed with 

=eterence ~o the ac~=~panying drawings. 

Fi;ure l is a side view showing an .:.mpac-:. dot head, 

t=ont 7iew thereof; Figure 3 is a plan view of Figure l as 

7iewed £rc:n a position E; and Figure 4 is a sec-:.ional view 

t:aken along a li~e ?-F of Figure 2. 

As shown in t:hese drawings (mainly in Figu=e 4), on a 

:=ame of -:.he mai:1 body of the impact dot head is a printed 

wi=ing boa=d 10 ar=anged through an insulating me!:'.ber 9. The 

.:: ... :::> ? . . l' . . l . . 
~--me - is cy inarica in snape. A plurality of frame core 

portions 14 stand up in parallel with one another from the 

bo"t:t.om sur::ace of the f':tame 2. . Coils 20 are wound around these 

frame core portions 14. Each coil 20 is connec-::ed t.o the 

pri~ted wi=ing board 10. A spring holder 13 is mounted on an 

inner circumferential ring portion 11 of the frame 2. A 

pluralicy of return springs 15 whose number corresponds to the 

number of the frame core portions 14 are arranged on the spring 

holder l~. A guide groove l3a a:d::anged on the spring holder 13 

guides a f=ont end portion 16a of a lever 16. On the upper 
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surface of the frame 2 (on the left side as viewed in Figure 4) 

are a first yoke 3 and~ second yoke 4. The first yoke 3 and 

the second yoke 4 are designed to position the lever 16 ~hat 

confronts the frame core ·portions 14. Wires 8 are secured to 

the front ends of these levers 16 and biased by the retur~ 

springs 15 in a return direction (leftward as viewed in Fi.gure 

4). · Front end portions Ba of the wires 8 are arrayed at 

predete:nnined positions. Further, a dumper holder 5 is mounted 

while abut~ed against the upper surface (on the left side as 

viewed in ?iaure 4) of the sorina h~lder 13. A dumner 17 is 
~ ~ ~ 

.mounted in ~he middle of the dumper holder 5. 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 magneti~ 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 imoact on a printing she~t 19 placed on a platen 12 

through an ink ripbon 21, whereby a dot is formed. After 
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having formed the dot, the lever 16 starts the return operation 

by the force of ~he return spring 15, colliding against the 

dumoer 17 suppor~ed by the dumper holder 5 to return to the 

stand-by position. 

The structure for supporting the wire 8 oscillatably 

and' resiliently ~n the printing digit direction, which is a 

feature of the invention, will be described below. 

Figure 5 ~s an exploded perspective view showing a nose 

guide portion and a nose. 

As ~ainly shown in Figures 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 5 oscillatably supports the wires 8 and 

arranges the front ends of the wires 8 at pred~termined 

positions (see Figures 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 ~ires. On the rear end portion of the 

nose guide 18 are vertically extending through holes 25. A 

nose guide base 26 has bearing portions 26a that project at the 

upper and lower sides of the nose guide 18. . Each bearing 

oortion 26a has a hole 27 corre~~6nding to the holes 25 of the 
~ . 

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

the holes 25 and ~he holes 27. A nose guide unit 2~ formed by 

combining the nose guide 18 and t.he 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 l 

and the frame 2. At this point, the front end guide 5 held b~ 

the nose guide 18 is inserted into a window portion 30 of the 

nose l~ The windoN portion 30 only guides the upper and lower 

ends of t.he :re:::.~ end guide 5 slidably. 'I'hus, a gap S is 

formed on each o: ~he right and left ends of the front end 

guide 6 relative ~o the window portion 30 of the nose l (see 

Figure 2). Coil springs 31 are ar=anged on both right and left 

sides, each being interposed between the side stirface of the 

nose guide 18 and ~he 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 window 

portion 30 of the nose l under the normal condition as shown in 

Figures 2 and 3 and so that the no~e guide 18 can oscillate in 

the right and left directions as viewed in Figure 2, i.e._, i:i. 

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 Figure 6. More specifically, the case is 

that the impact dot head starts printing from a position 

.outside a printing sheet 19 dire" to erroneous setting of a 

printing area and passes an end of the printing sheet 19 while 
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9er~-:J~ing the ~=.:.::.t:i:ig opera t:ion. :: igt:re 6 is a seccional 

plan view of Fi~ur~ ~ as viewed from a pdsition G. 

When ~he ~~pact do'C ~ead starts 9rinting at a position 

out.side the ;>ri~t.ing sheet. !.9 and. passes the end of the 

~=.:.:iti:1g sheet l9 with the wire 8 projecrting while moving from 

.!.eft to right as viewed i.n ?igure 5, the wire 8 receives a 

:o=ce A while colliding against the end 19a of the printing 

sr:.eet:. ~ a _ _,. -~S a :-esul t, t.he ·.vir~ 8 biases a o;uide hole 3 2 

arranged on the :r~nt end guide 6 leftward, whereas t.he wire 8 

receives a reac~i.=n 3 thereagainst. The biased front end guide 

6 ~eforms ~he cc.:.: springs 31 (see Figures 2, 3 and 5) through 

t~e nose guide 18, causing the nose guide 18 to make an angular 

displacement arcu~d ~he shaft 28. If it is supposed that the 

:=i.ctional coeffi.=i.ent between the wire 8 and the ink ribbon 21 

~s a and the fric~ional coefficient between the wire 8 and the 

:rent end guide 5 is A, then frictional. forces C (= a.A) and D 

( =;33) act in a d.!.=ection opposite to the direction of movement 

of the wire 8, ; .Q 

- I - • I the direction hampering· the returning 

operation of the ~ire. 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 broken even if 

the impact dot head passes the end of the printing sheet !.9 

Nith the wire 8 projecting. 

pn the other hand, af ter._t.he head has passed the end of 

the prin~ing sheec 19, the nose guide 18 is returned to the 

li1ii1iiUr 
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center of the ·window portion 30 of the nose l by the coil 

springs 31, so t.hat the wire 8 returns to a predeterrnin.ed 

?OSi tion and thus the high-quality printing similar to the 

conventional impacc dot head can be maintained. 

The front end guide· may preferably be made of materials 

whose frictional coefficient is low, such as polyacetal, 

polypropylene, =esins .incoprorated with tetrafluoeth_ylene 

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

coefficient J3 ca~ decrease the f =ict:.ional force D further, 

which contribuces to ·implementing the impact dot head with a 

high wire breakage resistance. 

Figure 7 shows a modified exampl~, in which the· coil 

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

33 is fixed by being fitted into a groove portion 34 arranged 

on the nose guide ~8. Front ends 33a, 33a of the plate spring 

33 are designed to abut against the inner surf aces of the nose 

!. 

Such struc~ure is simpler than the one with the coil 

springs 31, thus i~provfng the assembling ease. 

Figure 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 

3Sa, 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 
: 
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integrally, so t~at the dimensional control of the parts can be 

facilitated. 

Figure 9 shows still another modified example, in which 

tongue-like spring portions 35 are arranged on the 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 36a 

on the corresponding side plate 182. The tongue-like spring 

portion 36 has a projecting portion 37 formed integrally 

-cherewi":.h. The t..:.:> of each projecting portion 37 .:..s designed 

to abut against the inner surface of the nose 1. 

According to this modified example, the tongue-like 

spring ?Ortions 35 are formed integrally with the nose g~ide 

18, so that the dimensional control of the parts can be 

facilitated. Fur~~er,.since the projecting portion 37 of each 

tongue-like spring portion 36 is abutted against the inner wall 

of the nose 1, the tongue-like spring portion 3 5 does not 

proje_ct from the nose guide· 18. Therefore, this structure is 

advantageous in not deforming the springs during the handling 

of parts unlike in the case where the plate springs are used. 

Figure 10 shows still another modified example, in 

which sponges 38 are arranged to close the gaps S {see Figure 

2) in "the window portion 30 at the front end of the nose 1. 

Each of the sponges is made of a resilient material and 

interpo~ed in the gap between the nose guide 18.and the nose 1. 

Xhis mod~fied exarn?le 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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o: ::he nose guide 18 by ~he ent=ance of =ibbon dust and ?aper 

into gap S between the nose l and the nose guide 18. 

?igures : , 
... -' 12 and 13 show still ot~er ~edified 

examples of the £~lc=um of oscillation of the nose guide 18. 

=~ either ~edified example, a shaft portion ar=a~ged on the 

nose guide l8 and a bearing portion arranged on t~e ~ose gu~ce 

'.:lase ·~,.. 

..::o are fi::ted with each other. 

Tl)e modified example shown in Figure 11 is provided as 

i~sert.:..ng shaft =ort.:..ons 39 arran;ed at upper and lower 

=osicions on ::~e cen~ral axis of the nose guide :a into C-

shaped ~earing ?O=::ions 40 arranged at two posit.:..~ns on ~he 

ce~t:=al axis of ::!"le nose guide base 25. Thus, ::he shaft. 

=c=~ions 39 are inserted by resiliently deforming ~~e bearing 

23, ~hereby contr~~uting to a cost reduction. 

The modified example shown in Figure 12 is ?=ovided as 

.fo=::ting resilient strips 41 at two positions, upper a~d lower, 

on the central axis of the nose guide 18 and arranging shaft 

oortions 42 at the. front ends of the respect:ive resiliem:. 

. st=ips 41. Bearing portions 43 are ar::anged at two positions, 

upper and lower, on the cent:::al axis of the nose guide base 25, 

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 resilient strips 41 of the nose guide 18. This 

sc:::uc-r.u:::~ also dispenses with tne" pin-like shaft 28, thereby 

conc=i?uting co a cost reduction. 
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The modified example shown in Figure 13 is provided as 

:c:::ling the resilient strip 41 at the upper position on the 

ce!'!."t.ral axis of the nose guide 18 and arranging the sha::E-: 

po=~ion 42 at the front end of the resilient strip 41. On the 

ot~er hand, the bearing portion 43 that has the hole 43a is 

ar=anged on the upper position on the central axis of the nose 

gu~de base 26, so that the fulcrum of oscillation is formed by 

i~serti~g ~he shaft portion 42 in~o the hole of the bearing 

pc=~ion 43 while flexing the resilient strip 41 o~ the nose 

g~~=e l8. Further, on the lower portion of the nose guide 18 

are a nair of leg portions 44, and the lower ends-of the leg 

po=~ions 44 are designed to abut against a leg receiving plate 

45 arranged at the lower portion of the nose guide base 25. 

The leg portions 44 not only support the nose guide 18 upward 

so ~hat the shaft portion 42 from coming out of the bearing 

por~ion 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 . Figure 14 shows a detailed 

• diagram 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 other hand, as 

sho-;..."Tl in Figure 13, the nose guide 18has pins 48 corresponding 

to ~he grooves 46. Since the pins 48 are designed to be guided 

by :he grooves 46 in this structure, the leg portions 44 of the 

·nose g~j_de 18 can be oscillai:e'd more stably than in the 

str~cture involving no pins 48 and no grooves 46. Figure 15 is 
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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 d~mensiori of the leg receiving plate 45 pr6je6ting 

:re~ the nose guide base 26 is set to a value larger than t~e 

dimension of the bearing por~ion 43 projecting fr~m the nose 

guide base 26. 

In order ':o assemble t.he nose guide 18 and the nose 

qui~e base 26 in ~his struc~ure, the leg portions 44 of the 

~ose guide 18 are ?laced on the leg receiving portion 45 while 

i~serti~g the pins 48 into the grooves 46. Then, the shaft 

?Or~ion 42 is inserted into the guide groove 47. The shaf ~ 

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

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 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 wit!': 

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 

supporti!lg structure, in which ·'t:li.e nose guide base 2 6 is not. 

employed, is shown in Figure 16. As shown in Figure 16, shafts 
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la are ar=anged c~ both ~pper and lower positions of an opening 

f c= inser~ing -:.::.e .:iose gu.!..de 18 into t.he nose 1 - , and t:he 

:u::::=u."it of osci2..!.a-.:ion :nav be ar=anced bv fitt.i:1a ~:.e shaz:-~s i::. - ~ .. ., - --
~i~~ c-shaped beari.:ig po=~.!..cns 185 ar=anged on the nose guide 

!. 8 . 

Sec=nd ~mbodimen~ 

Figure _; is a perspecti•Te •riew showing the ·.main 

~o=~~on of an im9ac~ do~ ~ead, which is a second em~cdiraent of 

the inVent..:.:>n. 

This emb=ci:nent is- provided as forming t.he :1ose guide 

18 of a -ai- o~ ci~o ~1aro5 "82 !:' -- .L ~--- '::' --. .!. , the front end guide o, and the 

i~~=rrr~edia~e gui~es i. ~he side plates 182 a=e formed 

i~tegrally with t~e nose guide base 26 so as to be ~lexible in 

the printing digi~ di=ection, and the frorit end guide 5 is a 

guid.e :nember fo= oscillatably supporting the wi=e. ~1ore 

specifically, this embodiment is provided as arr~nging the side plates 

182 formed integrally with the nose guide b~se 26 so that the s,,ide plates 

182 can oscillate resiliently by their own resiliency while removing the 

tcp 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 nosP. guide 18 is not required to be 

uniformly thick as shown in Figure 17, but may be partially thin 

as show in Figure 18. That is, .the positionRl relationship 

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

ensured by holding the front end guide 6 with thick portion5 182a 

of the side plates, nnd the 
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==~nt end guide 5 and the int:err::.ediate guides 7 may ::;e 

osci!latably supporced by utilizi~g resiliericy of thin portions 

~82b of the side plates. The thickness of each ~hi~ portion 

!.82b may !Je set. so t:hat an appropriate spring force can :-:e 

obtained. 

The same operation as in the first embodiF-ent can be 

?erfo~ed in this embodiment. That is, since the nose· guide l8 

is oscillatable in the printing digit direction, wire breakage 

(:a used r.he tir:ie ;:he :-tea:!. passes the end of ~he 

;ri~ti~g sheet: can be prevented. Furt:her, o~ce the head has 

?assed the end oi the printing sheet, resiliency of the side 

?lates 182 causes. t~e nose guide 18 to return to the middle 

position, thereby maintaining high-quality printing. 

Still fur~~er, since the nose guide 18 is oscillatable 

by its own resiliency, no additional component for oscillation 

is required to· achieve the object of the invention in this 

embodiment unlike in· the case of the first embodiment. 

Thi=d Embodiment 

Figure 19 shows 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 guide 18 is arranged so as to be 

oscillatable in the printing digit direction ·by partially 

.integral~y coupling only the top·.-~Hate 181 of the nose guide 18 

co. the nose guide base 26. The portion through which the top 
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plate 181 of the ~os~ guide 18 is partially coupled to the nose 

guide base 26 is designa~ed as 181a. The coupled ?Ortion 18la 

is thi~ and no~ rigid, thus ~eing subject to resilient 

deformation when a bending force is applied thereto. This 

fea~ure allows the nose guide 18 to be resiliently oscil:atable 

in the printing d~git direction. Other aspects are ~he same as 

those of the first embodiment. 

The same ~peration as in the first embodi~ent can be 

performed in this embodi~ent. That is, since the n=se guide i8 

is oscillatable i~ the printing digi~ direction, wi=e b=eakage 

to be caused at ~he time the head passes the end of the 

pri~ting sheet ca~ be prevented. Further, once t~e head has 

passed the end of the printing sheet, res~liency of the side 

plates 182 causes the nose guide 19 to return to the middle 

position, thereby ~aintaining high-quality printing. 

Still fur~her, since the nose gui~e 18 is oscillatable 

by its own resilie!1cy, no additional component fcir oscillation 

is required to achiev·e the object of the invention in this 

embodiment unlike in the case of the first embodiment. 

While the resiliency is imparted to the nose guide 18 

by coupling only the top plate 181 of the nose guide 18 to the 

nose guide base 26 partially as well as integrally in the third 

embodiment, the mode of integrally coupling 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 applies to the second embodiment. 
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Therefore, even in the case where the side ?laces and 

:.~e ~op plate are :~==:ed integrally with the nose gui.de base by 

a::::::::angi.::g the :.co !Jlat:e on the nose guide in :.:-..e secc:-".d 

embodir:tent:, or even in the case where not only the top plate 

181 but also t~e side plates 182 are coupled to the ~ose guide 

base 25 in the t~.:..=c embodiment, the object of t~e inventio~ 

can be achieved, as long as, e.g., the coupling portiori 

~~= nose guide base 25 and the nose guide 18 .:..s made 

;ar~ially =~in a~= less =i~id or as long as the enti::::e ;art of 

. 'd . -~~e ~ose g~i e ~o .:..s made of a rnat:erial liable ~o ~esilien~ 

deformation such as ::::ubber. 

?our~~ 2mbodimen~ 

20 is a perspective view showi:ig the main 

portion of an impact dot head, which is a fourth embodi~ent of 

-=he in,renti.on. 

This emboci.ment is applicable to a head of such a type 

that the nose guide ia oscillates, i.e., to any one of ~he 

fi=st, second and third embodiments, and is provided as 

arrangi~g 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, 

.i.n some __ cases, hampers the osctTlation of the nose guide 18 

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

333 for preventing such a trouble. 

According ~o this arrangement, the paper po·,.;der and the 

debris of the rib~on that have entered i~to the window portion 

30 of the nose l are discharged from the openings 333 as sho;..."11. 

by a broken arrow "a" in Figure 21, thereby preventi!1g the nose 

guide 18 from being unable to oscillate. 

The openi:-igs 3 3 3 may take any shape. For example, 

g::-oove-like openi.:1gs such.as shown :.n ?igure 22 :nav allow the 

same operation to be performed. 

Fifth ~mbodiment 

Figure 23 is a perspecti\·e view showing the main 

oortion of an impact dot headt which is a fifth embodiment of 

tr:.e invention .. 

Like the above-described fourth ernbodi~ent,. this 

embodiment is designed to prevent the nose guide 18 from being 

un~ble to oscillate. Therefore, this embodiment can also be 

applied to the head of such type that the nose g:uide 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· between the front 

end portion of the nose guide 18 and the nose 1. 

The thin pl~te 334 has a~bpening 335. The opening 335 

is formed to be wider than an area in which a guide hole 32 of 
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the front end auice 5 is ar=anged. Specifically, the width ! 

of the opening 335 is smaller than the width- K of ~he n~se 

guide 18, and ~s :a=ger than t~e leng-r.~ obtained by adding ~~e 

angular displacemen~ of the nose guide 18 to the distance J 

be"t.ween ~~Q ·~i·rQ ~--a~rs 8 .... _ .,., -- --- - .. That is, the width I is so set that 

the thin plate 334 closes the gaps S of the window por~ion 30, 

anc;i that 

t~e wi=e.S does ~a~ abut against the edge of the opening 335 

even if tte nose ;uide 18 does ~ake an angular displacement. 

' c~eo L- -~at l5 ~oooor ~~an ~ho ~~~C~neSS MO~ 
-~ - '- - -·.i. - --- .. -- \,..J.4 • . "-··- -··- ... .... -

t=:e plate 33~ 

is ar=anged arou~d the ·,.;indow por-r.ion 30 on a surface lb 

against which the thin ?late 334 of the nose 1 abuts, so that 

t~e thin plate 33~ does not project from the front end surface 

of the nose 1. Suc:i. consideration is given to prevent abnor:nal 

t=avel of ~he ink =ibbon due to the ink ribbon being caught by 

the edge of the t~in plate 334. 

The thin ?late 334 has resilient arms 336 and is 

mounted on the :f=ont side of the nose 1 by fitting the 

resilient arms 336 int:.Q recessed portions 337 arranged on bot!'l 

upper and lower portions of the nose 1. 

According to this arrangement, the thin plate 334 

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

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

from being· unoscillatable. 

~he thin plate 334 may ·preferably be made of a rigid 

macerial, such as a s~ainless steel or a blue ribbon steel. 
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Figure 24 shows a modified example of the thin plate 

33~ and of a mounting structure "thereior. In this modified 

example, the thin plate 334 is bonded to the front end guide 6, 

so that.the gaps Sin the window port~on 30 are closed by the 

thi~ plat~ 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 opening 335. The thin plate 334. in this 

moci£ied example may preferably be ~ade of a plastic sheet in 

polyester er 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 ~elding. 

Such modified example allows the thin plate 334 t.o 

prevent ingress of the paper powder and the debris of ·the 

=ibbon. As to the oscillation of the nose guide, the thin 

elate 334 is not a hindrance because the rigidity 6f 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 

. Figure 25 is a front view showing an impact dot head, 

which is a sixth embodiment of the invention; Figure 26 is a 

iectional view taken along a line F-F of Figure 25; and Figure 

27 is an exploded perspective view showing the main portion of 

this embodiment~ 
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The feature of the sixth embodiment over the first 

embodiment is that it is the front guide 6 that is supported by 

the nose l so a·s to be oscillatable in the printing 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 Figure 27, the nose l is divided into two 

pieces, right and left. Guide grooves 40i for slidably guiding 

the front end guide 6 are arranged on the respective nose 

~ieces l. The width of each guide groove 401 is se~ to a value 

slightly larger ~han the thickness of the front end guide 6, so 

that the fiont end guide 6 can slide along the guide groove~ 

401. The nose l and the front end guide 6 can be assembled 

first by inserti~g 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. .i.\ccording 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 

~he nose 1, the structure that the nose 1 is formed of two 

pieces is advantageous in facilitating the guide grooves 401 to 

be formed. 

While the front end guide 6 is guided into the guide 

grooves 401 of the nose l, the guide grooves 401 only· slidably 

guide the upper and lower ends of the front end guide 6; the 

front e~? guide 6 has gaps S on the left and right ends thereof 

in the window por~ion 30 of the nose 1 (see Figure 25). The 
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.::=nt: end guide 5 ~as a biasing ~eans for biasing :he front end 

cr,., .. · ,..,Q ---- 5 so that: -:he E=onc end ;uide 5 is posi <:ioned in 

~icdle of -:he ~ose l. The ~iasing ~eans of this embodiment is 

implemem:.ed by ar·:::uate resilien-c arms 402 that are integrally 

fc::-::.ed on both left and .:-i.ghc of -:he front end guide 6. 

As show~ in Figure 25, the incermediate guides 7 are 

held bv the inter::ediate guide grooves 24 arranged on the inner 

sur~ace of -:he nose l. 

Accordi~g ~c t:he thus ar:an~ed impact dot: head, it £s 

-:he front:. end guide 5 . that slides in the pri:i.cing digit 

di.:ec-:.ion, instead of the nose guide 18 oscillat:ing in the 

?=i:i.ti~g digit di:ect:ion in the head of the first embodiment. 

As a result:, t~e same ope~ation and advantage as in the f irsc 

embodi~ent can be performed and obtained. 

That. is, as shown in Figu=e 28, as the impact dot head 

passes the end of ~he printing sheet 19, the front end guide 5 

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 che =eturn operation of the wire 8 

are decreased, thereby preventing the wire from being broken. 

?urther, once the.head has passed the end of the printing sheet 

19, the front end guide 6 returns to the middle of the window 

por~ion 30 of the nose l by the resilient force of the 

=esilient arms 402, thereby maintaining high-quality printing. 

· Figure 29 shows a modif'Ted example in which a guide 
. 

frame 403 made of a thin plate is involved. In this example, 
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the guide grooves 401 for slidably supporting the fron~ end 

guide 6 are formed by coupling the front end of the nose l to 

t:he guide frame 403. The front end guide 6 is slidably 

suppor~ed by placing the front end guide 6 on a guide receiving 

surface 410 of the nose 1 and securing to each other ·N"hile 

covering the guide frame 403 over the front end of ~he nose l. 

Accordirig to this structure, the guide frame 403 can be 

~ade of a material diffeient f=om that of the nose l. If the 

guide frame 403 is formed of a wear-resistant mate=ial such as 

~et:als or ceramics, then the falling off of the f=on~ end guide 

6·due to wear of -:.he guide frame 403 by friction with t:he ink 

ribbon can be prevented. 

Figure 30 shows another modified example, in which ribs 

404 are arranged on both upper and lower portions of the window 

oortion 30 of the nose 1 and the front end guide 6 is slidablv 

mounted frqm the inner side of the nose 1. Usually, an impact 

dot head is assembled by stacking the parts while placing the 

nose 1 in ~ direction so that the front end side of the wire 8 

(the right side as viewed in Figure 30) faces downward. Since 

the ·front end guide 6 is mounted f rorn the inside of the nose l 

in this modified example, what may be required during 

assembling is to drop the front end guide 6 into the nose 1. 

Then, a back surface guide frame 405 is dropped and inserted 

into the nose l 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 5 
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is slidable, a stepped por~ion 406 is arranged on an inner wall 

of the nose l. A step G of t~e stepped portion 406 ~s slightly 

larger than the ~~ickness H of the plates on both upper and 

lower ends of the front end g·uide 6. The back surface guide 

frame 405 is moun::ed while abutted against the stepped portion 

406, so that the front end guide 6 is f~ee from being fixed 

while interposed ~herebetween. 

Figure 31 shows still ano-:.her modified example, in 

which a th=ough sl~:: 407 is arranged on the upper surface of a 

front end port~o~ of tne nose l, and a guide groove 408 whose 

section is recessed is arranged on a lower portion of the front 

end of the :-tose :!. • The front end guide 
,... has resilient catches 0 

409 that prevent ::he coming out of the front end guide 
,.. 

in 0 

addition to the :-esilient arms 402. The nose guide 
,... 

is 0 

assembled by inser~ing the front end guide 6 into the window 

portion 30 from -:.he through slit 407. Since the resilient 

catches 409 have =esiliency, 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 condition). 

This is how the =esilient catches 409 opera~e to prevent the 

corning out of the front end guide 6. Acco_rding to this 

structure, no special parts are required for holding the front 

end guide 6, thereby pro~iding slidable support of the front 

end guide 6 with a simple structure . 

. Figures 32, 33 and 34·- show still another modified 

example, which is provided as forming one end 4"01a of the guide 
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groove 401 arranged on the nose 1 into a wall and another end 40lb of 

the guide groove 401 is openlng. Figure 32 is a front view; Figure 33 

is an exploded pP.rspective view showing the main portion; and Figure 34 

is a sectional view takP.n n.long a linP. F-F of Figure 32. . To assemble 

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

inserted from an opening 40lb, and the opening 40lb is then closed by 

a closing member 143. The closing member 143 is secured to the nose 

l. According to this structure, the presence of the opening 40lb 

allows the guide groove 401 to be formed easily on the nose l without 

dividing the nose into two pieces. The resilient arms 142 of the front 

end guide 6 are substantially V-shaped, and a projection 142a is arranged 

on the front end of each resilient arm 142. 

Figures 35 and 36 show still another modified example, 

~hie~ is provided as using spacers 145 for biasing the fron~ 

end guide 6 so tha~ the front end guide 6 is positioned i:i the 

illiddle of the nose 1, each spacer being made of a Eesilien~ 

ma~erial. Figure 35 is a front view thereof; and Figure 36 is 

an exploded perspec~ive view of the main portion thereof. An 

end of the guide g=oove 401 in this example is formed into the 

opening 40lb. The spacer 145 is made of rubber or sponge and 

is larger than the openirig 40lb. To assemble the front end 

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

the gui:;ie groove 401 from the opening 40lb, and then each 

.spacer 1_45 is fitted between the- inner surface of the nose and 

a side of the front end guide 6. Such arrangement dispenses 
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·,.;ith the =esiliem:. arms on the f=ont. end guide 6 and prevem:.s 

en-r.rance of the :;>aper powder or the like from the window 

po=tion 30. 

Seventh Embodiment 

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

which is a sevent~ embodiment of the invention; Figure 38 is a 

rront view thereof; Figure 39 is a plan view of ?igure 37 as 

viewed f!:"c::t a pos!. t.ion E; Figure 40 is a sectional •.riew taken 

along a l~ne F-? ~f ?igu=e 38; and Figure 41 is an exploded 

perspec-r.i7e view showing the ~ain portion thereof. 

The feature of this embodiment over ~he sixth 

embodimen-.:. is that. t:.he biasing means for biasing the from: end 

guide 6 so that the front end guide 6 can be positioned in the 

middle of ~he nose l is formed of a front end guide holder 140 

which is wounted :rom the outside of the .front end of the nose 

l and which has resiliency. 

Both ends of the guide groove 401 arranged on the fron-.:. 

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 arni. 141 is a 

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 positioned in the middle of tne window portion 30 by causing 

the projecting portions 146, 146 to bias the both sides of the 
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==~nt end guide 5 ~i~~ the :esilient force of the resilient 

a!:':':1s 141. 

To ~aunt ~~e :rant end guide 6 and the frc~t end gui¢e 

:i.older 140 on :.!".e r-.ose .!.. , r.·he front end guide 5 is f irs't. 

insert.ad i::'.to the guide groove 401, and then t!'-.e front end 

guide holder 140 .:.s i:1stalled from below the front end of 

~ose while openi~; ~he resilient 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 operat.ion a~~ ad~antage as in t.he sixth ernbodi~ent. can be 

per:or:ned and obtained. 

T~at. is, as shown in Figure 42, when the impact dot. 

~ead passes the end of the printing sheet 19, the front end 

guide 5 slides al~ng :.he guide groove 401 while =esiliently 

deforming t.~e resi:ie~t arms 141 of the f=ont end ;~ide holder 

140. As a result., the frictional forces C and D :.hat hinder 

the returning of t~e wire 8 can be decreased, thereby obviatipg 

~ire breakage. F~rther, once the impact dot head has passed 

the end of the pri~t.ing sheet 19, the front end guide 6 returns 

to the middle of =~e window portion 30 6f the nose 1, thereby 

maintaining high-quality printing. 

Still this embodiment is provided as 

installing ~he f ro~t end guide holder 140 from the outside of 

the nose 1, which ;>rovides the advantage of facilitating the 

.assembli~g and disassembling of ~He front end guide holder 140. 

For example, if :he end of a printing sheet is printed 
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frequently, then it can happen ::hat a spring :-esiliently 

holding the f::-ont. end guide 5 is subjected to deterioration 

and, as a resul::, that the nor.:'!al orintina aualitv can no - - .. -
longer be ensured. In this case, the front end guide holder 

14 0 can oe replaced without in·1ol ving special "tools' thus 

allowing the front end guide 6 to be resiliently held again. 

The ref ore, the impact dot head can be repaired ext=ernely 

easily, achievin; that the' replacing operation can be handled 

by the user. 

The shape of the front end guide holder 140 is riot 

linited to the above-described one, !Jut may be such as shown in 

Figures 43 (a) and (b). as long as t~e front end guide 6 can be 

held in the middle of the window portion of the nose l 

resiliently. Figure 43 (a) shows projecting portions 146 that 

are formed integ=ally with the front ends of the resilient arms 

141, whereas Figure 43 (b) shows projecting portions 146 being 

formed by bending the resilient arms 141. 

Further, as shown in Figure 43 (c), coil springs 144 

may be ar=anged in place of the projecting portions 14 6, so 

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

resiliently. · 

Figure 44 shows modified ex~mples of the shapes of the 

front end of the nose as well as of the front end guide. As 

shown in Figure 44, a projecting rail 100 is arranged on the 

nose 1 and a recessed groove ior·is arranged on the front end 

guide 6, so that the front end guide 6 is slidable. The 
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structure of the ~edified example is applicable to the above-

described sixth embodiment. 

Figure 45 shows another modified example, in which the 

guide groove 401 .:.s formed into an arc corresponding to a locus 

of oscillation of the wire 8. 

Such structure allows the front end guide 6 to be 

slidable with angular displacement. As a result, the wire 8 

can return smoothly. ~he structu .... ~e, i e ~ho -n·aoo o~ tho 
- • • f '- ·- ::i - - ... ·-

guide groove 401, of this modified example is also applicable 

to the sixth embodi~ent. 

Eichth Embodiment 

Figure 46 is a side view showing an impact dot head, 

which is an eighth embodiment of the invention; Figure 47 is a 

olan view of Figure 46 as viewed from a position A; and Figure 

48 is a sectiortal view taken along a line F-F of Figure 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 Figure 48, the nose 1 in the eighth 

embodiment includes a guide supporting portion 151, an 

insula.ting member abutting portion 152, and an oscillation 

spring portion 153, which are formed integrally with one 

another. The guide supporting- portion 151 has a front end 

guide mounting portion 154 and intermediate guide mounting 
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grooves 155. The front end guide mounting por~ion 154 holds 

the front end guide 6, whereas the intermediate guide mounting 

grooves 155 hold ~he intermediate guides 7, so tha~ 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 insulating 

member abutting ?Ortion 152, which makes the spri~g 153 less 

=igid in the ver~ical direction as 7iewed in Fig~re 47, or in 

~~e pri~ting digi~ direc~ion, and which thus makes the spring 

.!.5 3 easy to defc:::-m resiliem:.ly. However, the oscillation 

spring portion 153 is highly rigid in the vertical direction as 

viewed in Figure ~5, so that the nose 1 does not oscil!ate in 

the vertical direction. Such arrangement allows the 

same operation as in the first embodiment to be perforr:ted. 

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 l returns to the middle by the resilient. force of the 

oscillation spring portion 153, thereby maintaining high~ 

quality printing. 

This embodiment is further provided as giving 

resiliency to the nose 1 itself so that the nose is 

oscillatable. Therefo~e, no additional parts for oscillating 

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

as was the case with the first embodiment. 
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While such a structure that the portion coupling the 

nose 1 to the head body is made thin to impart resiliency to 

the nose l has been described in this embodiment, structures 

other than this may be applicable as long as resiliency can be 

given to the nose !. For example, if the thickness of a nose 

forming member is partially reduced to decrease the rigidity, 

or the entire par: of the nose l is made of a material easy.to 

ceform resiliently such as rubber, the object of t.he invention 

can be achieved. 

Ninth Embodiment 

Figure 49 is a plan view showing an impact dot printer, 

~hich 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 ;.;hich is different from the one shown as the 

eight embodiments but which is substantially si::tilar to a 

conventionally ordinary impact dot head can be used as the head 

400. 

As shown in Figure 49, the head 400 is mounted so as to 

be oscillatable around the center of rotation O relative to the 

carriage 401 at the bottom thereof. 

The nose l of the head has arcuate long holes 402, such 

arcuate long holes being concentric with the center of rocation 

.0. On · the other hand, the 't:arriage 401 has cylindrical 
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;:ejecting por~!~ris 403, Hhich ar~ fi:ted into :he long holes 

.;02 slidably. 

Each long hole 402 further has positioning springs 404, 

Hhich support the head 400 resiliently so that the center li~e 

~f =h~ head 400 is substantially perpendicular to a platen 12. 

Therefore, the head ~00 is resiliently oscillatable i~ 

:~e range in whi=~ the projecting portions 403 can move in the 

_:::r:.g holes 402, and normally confronts the plat.en C.irectly. 

'T'h.o rhus =~-·.,...-.,,...c::.d ..... ,...i· ...... c::.,... --er-Forms suo· s-:-a"'-; "'ll•r -.a.·- -·· ___ -.,_1,,........, __ ~- ... ;.t...-- !:' - - •·'- ..... - - t:.he 

same . . . ,.. . 
opera~~on as ~n ~~e =~=s~ embodiment. That is, since the 

::ead 400 is oscilla't.able in the printing digit direction, 

~=eakage cf the ~i=e a can be prevented by the oscillation cf 

head against :he spring force of the positioning springs 

404 even if the ~ire 8 has collided against the end of the 

?ri:1ting she~t !.9 as the head passes the end of the printing 

sheet as shown ; --·· Figure 50. In addition, once the head has 

;assed the end o~ the printing sheet, the head confronts .... . 
'-ne 

I 

~la~en 12 direct~y by the resilient force of the positioning 

springs 404, thereby maintaining high-quality pri~ting. 

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 impaired. To overcome this problem, this embodiment is 

.designed so that the center of rotation O of the head shown in 

?iaure ~9 coincides ~ith the center of gravity of the head 400. 
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~ith such an ar=angement., an iner~ial moment around the center 

c: ::::-otat:.ion 0 is zeroed. As a result, the 

~ead 400 no longer oscillates by ::he inertial fo:ce, thereby 

c:::m:ribut:.i:i.g t.o ?reventing t.he impairment:. of t.he p::-inting 

quality by -::he oscillation of .the head at the time the carriage 

~01 switches its novement :rom right to left or ::::-om left -::o 

Figure Sl shows a modified example, in ·,;hich a member 

=m:a "t:ably -:he head is formed by ar::-a!lging a 

;::-:::> jec-r.ing por::i:::i. 4 05 al: a 9osi t:ion cor=esponding to the 

cent:.er of gravity of the head 400 and fitting the projecting 

;;:::=-::ion 40S. int:.o a support: hole 407 of a head support member 

~06 arranged on the carriage 401. In this modified example, a 

;:::sitioning spring 4041 is i::i.ter-oosed between each of the ricrht - ~ 

and left sides of ~he rear end of t~e head and the head support 

::-.ember 406 so that:. the head 400 is biased so as to conf=ont:. the 

;lat:.en directly. 

Figure 52 shows another modified example, i~ which the 

~::-ejecting portion 405 is utilized as a torsional spring by 

securing the projecting por~ion 405 arranged on the head 400 to 

t.he support hole 407 of the head support member 406. According 

to this structure, it is not required to arrange the 

positioning springs separately, thereby achieving a simplified 

s-.:::-ucture with an advantage of downsizing. 

_Figure 53 shows still ·"'another modified example, in 

which by arranc1ing a ·plate spring 408 on the head 400 so that 
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:~e head 400 ~s mounted on the carriage 401 through the plate 

sp=ing 408. This structure allows the head to be supported 

oscillatably and =esiliently by the plate spring 408, thereby 

achieving a simpli=ied head mounting structure. 

While the examples of di=ect attraction type impact dot 

head have been described in the fi:st to ninth embodiments, it 

is appaien~ that :he invention is applicable to spring charge 

type or piezoelectric 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 embodiments 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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CLAIMS 
; 

1. An impact dot head. comprising: 
111111111111111111111111111111. 
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a plurality of wires (8) selectively 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 l, in which said wires are supported by a 

nose guide (18) for slidably supporting the wires, the nose guide being supported so as to 

be oscillatable in the printing digit direction; 

a nose (1) for accommodating the nose guide; and 

means (31, 33, 38) for biasing the nose guide so that the nose guide is positioned 

in the middle of the nose. 

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

as to be oscillatable relative to a nose guide base by a shaft (28), the nose guide_ base 

being fixed on a head body. 

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

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

5. An impact 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 nose, and each resilient arm is formed integrally with the front end guide. 
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6. An impact dot head as claimed in claim 2, wherein the nose guide has a pair of 

side plates, the biasing means includes tongue-like spring portions (36) and projecting 

portions (37), each tongue-like spring portion is defined by forming an inverted square 

C-shaped slit on the side plate of the nose guide, and each projecting portion being 

formed integrally with the tongue-like spring portion and abutting against the inner 

surface of the nose. 

7. :An impact dot head as claimed in any one of claims 2 to 6,_ wherein the biasing 

means includes springs (31), each of the springs is arranged between a side surface of the 

nose guide and an inner surface of the nose. 

8. An impact dot head as claimed in any one of claims 2 to 6, wherein the biasing 

means is. defined by causing a plate spring (33) to abut against the inner surfaces of the 

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

9. An impact dot head according to any one of claims 2 to 6, wherein the biasing 

means includes a resilient material (38) for closing gaps (S) formed between the nose 

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

1 O. An impact dot head as claimed in claim 1, in which said wires are supported by a 

nose· guide ( 18) for supporting the wires so as to be oscillatable, the nose guide having 

resiliency itself and being oscillatable in the printing digit direction. 

11. An·impact dot head as claimed in claim 10, wherein the nose guide includes a 

pair of side plates (182) and a guide member, .the pair.of side plates being formed 

integrally so as to be flexible relative to a nose guide base in the printing digit direction, 
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the nose guide base is fixed on the head, and the guide member 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, the top 

plate is only coupled partially integrally to a nose guide base, and the nose guide base is 

fixed on the head. 

13. An impact dot head as claimed in claim 1, in which said wires are supported by 

a front end guide (6) for supporting the Wires so as to be oscillatable; 

a nose (1) for supporting the front end guide so as to be movable in the printing 

digit direction; and 

bias means for biasing the front end guide to position the front end guide in the 

middle of the nose. 

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

resilient arms formed integrally with the front end guide. 

15. An impact dot head according to claim 13, wherein the nose is divided into two 

pieces in the printing digit direction, and the front end guide is movably supported by 

coupling two pieces together. 

16. An impact dot head as claimed in any one of the.preceding claims when 

dependent"on claim 2, or claim 10 wherein openings are provided on both side surfaces 

of a front end portion of the nose. 
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17. An impact dot head as claimed in any one of the preceding claims when 

dependent on claim 2 or claim 10, wherein a thin plate is arranged on a front end portion 

of the nose guide, and the thin plate closes gaps formed between the nose and the front 

end portion of the nose guide. 

18. An impact dot head·as claimed in claim 1, in which said wires are supported by 

a nose (1) for supporting the wires so as to be oscillatable, said nose having resiliency 

itself and being oscillatable in the printing digit direction. 

19. An impact dot printer 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. 

li1l1i1i1Dii 


