" PRI NTI NG HEAD" : 2 221 194 The present invention rel ates
to a printing head such, for exanple, as an inpact-type printing head. A
kfowng printi ng head of the so-called clappger type is provided with a

pl ura it, of printing |levers for 5 effecting novenent of a plurality of
printing el enents, there being a plurality of electromagnetic drivin
devices for driving the respecti v&'RRINTING HEAEYs. Each of the pr? 91 194
| evers is also provided with a return spring, e.g. a coil spring of'a plate
spring, for 10 returning each of the printing elenments.. Each of the
printing elenments is noved in a printing direction by the corresponding
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separate them %@dth'&ugr&m%@ tlla%er:%sri%ctdl% ﬁd%tidm WA d Gdturpved

backwardl y agai nst. thé& magnet’i c force. so very difficult to exert
a const ant for§PIBP9atFr5btPoﬁ°il spring or a plate spring, for

10 returning each of the printing elements. Each of the

o printing elements is moved in a printing direction by

the corresponding electro-magnetic driving device when
the latter is energized and, when the driving device is
de-energized, the printing element is moved by its

15  return spring so as to be retracted to a stand-by
position. :

In the printing head described above, each of the
printing levers is moved by applying a current to a coil
of the respective electro-magnetic driving device until

20 an armature portion of the printing lever is attracted
to and contacts a core element of the respective
electro-magnetic driving device. After printing has
been effected by a printing element, it is retracted
by its return spring. However, since each of the

'25 armature portions is in contact with the corresponding
core element, a large force is required to separate them
and thus enable the respective printing lever to be
moved backwardly against the magnetic force. It is also
very difficult to exert a constant force of attraction

30 on all the printing levers because of factors such as
production errors and so on, and thus it is very




3 on all the printing | evers because of factors such as production

.errors and so on, and thus it is very 2. difficult to equalize the
respective tinmes required for noving all the printing | evers backwardly, i
with the result that there are di screpancfes between the operations of the
various printing |evers. ' According to the present I nvention,

there is ther V|ded a printi head co r|S| urality.of
pi votally m)ua (yﬁ'ﬁq{% 3%"})%: @?Fo?e%?‘éﬁ Y&s gﬁeﬁrgﬁgﬁi‘%@ﬁof??:on and
each of whicthykngnﬂk&ithaeprnntﬁngmﬁeﬁemsnbackaahdbyynw1ﬁn thger 10

havi ng a pi votprgaQtd 1t ttﬂi&é%& @; %2?10 rgggﬁ {a ngl’l nting

el'enent bei ng secure opposite en te having
first open|ng§9ﬂ§§§%Q$ﬁl?ﬁMﬁh§1YﬁﬁiQRﬁuﬂzintimgplewerﬁort|ons of the.

printing |evers, th%d&ﬁ%iﬁi 14 agrsé)lépé/é Sﬁ?ﬁeﬁitrg’n RQF I pgs therju n
| ons of
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‘e respect medﬂ‘“ﬁ’eﬂﬂe&@‘er"&ﬂ%’ Whntd |etaeing ReR6sy shennot | on O
el ement pl s rm\%'g' lhnB‘& gﬁnnﬁrﬂﬁ rreeé{q’iﬁ?'m? Lﬂfe‘f ?%‘Elhr‘?lfrf&% ur gi ng
each printingsecured o lae prverisry @& lemeriton;eschl phintieg Devée bei ng
pravi ded i t NyabaRgeh B398 WHLdH Yt Und "R Lo I6SF, PLAR G2 2N Which s
S0 posi=rone respective printing element being secured to the
opposite end thereof; a head plate having first openings
therein in which are mounted the pivot portions of the
printing levers, the head plate also having second
openings therein in which are mounted the armature
portions of the printing levers; an electro4magnetic.
driving device for each printing lever, each electro-
magnetic driving device, when energised, attracting the
armature portion of the respective_printing lever so ' .
that the latter and its printing element is moved in a ' o
printing directiori; lever return means for urging
each printing lever in the reverse direction; and the
head plate beingfprovided*with stopper means which
project from the head plate and which is so positioned
~ that, when a driving'device is eﬁergiSed' the stopper “
means is contacted by a contact part of the respective W/
printing lever before there can be any contact between
the respective armature portion and the driving device.
‘Thus the present invention enables the armature
portion of each of the printing levers to be prevented_
from making- close contact with a core element of the
respective driving deVice so as to ensure that each of |
the printing levers is rapidly returned with a small
return force and so as to enable differences between the
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25 (ﬁhat, when a driving device is energised, the stopper neans is
contacted by a contact part of the respective printing |lever before there
can be any contact “between the respective grnature portion and the driving
device. Thus the present invention enables”the armature 30 portion of
each of the printing levers to be prevented from nmeking close contact wth

a core el ement gl éxH&a@S&f%h%lrQég%{é’éﬂv Uk Ff $Rq TetargneY! ol hat each

of the printing Tevers1s ra urne return ?orce and so
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The return neans_preferab omgr Ses ura$ ¥ return SR gs each of
whi ch aets on % &§ ERE?V%gﬁ ing p??ﬂ?lﬂﬁ YRYER 2¢HS 08, 2nFFTAB Sté Sti on,
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levers, hquevereldme@USEOthe EPIVERG d6P1860PPL] SRABReDOtREE hand,
each armature portion made close contact with the
corresponding core element, the core element would
strongly attract the respective armature portion which
— - thus could not be easily separated therefrom and moved
15' during the return step. Each of the printing levers,
_however, is caused to contact the stopper means before
it can contact the respective core element so that it
can be easily moved away therefrom during the return
step.
20 The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-
Figure 1 is a sectional view of a principal
portion of a first embodiment of a printing head
. according to the present invention; :
25 - Figure 2 is a reduced front view of a first yoke
\_J plate which forms part of the said first embodiment and
in which a stopper portion is formed; '
Figure 3 is a reduced front view of a stopper
plate which is secured to the said first yoke plate; and
30 Figure 4 is a reduced front view of a second yoke
plate which forms part of the said first embodiment.
In the embodiment of the present invention
shown in Figures 1-4, an impact-type printing head is
shown as having a printing wire 1, serving as a printing



i%;can contact the respective core elenment so that it can be easily noved
y therefromduring the return step. 20 |, The invention is
illustrated, nerely by way of exanple, in the acconpanying drawi ngs, in
which:- Figure 1 is a sectional view of4a principal portion of a first
enbodi nent of a printing head according to the present invention; 25

Figure 2 is red edfr_ nt, view. of . a first ke pl ate Wmchform; part of
“the said fir Oh #“gﬁpﬁiﬁ %°§P5%§e?-np6rwi‘5ﬁ puidgr ded: Fi gure
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© 10 with the front end portion 4b functioning to drive the
respective printing wire 1. A coil spring 5 serving as
a return spring is fitted in a recess 2a provided in the
guide support-'frame' 2 and resiliently contacts a portion
4c of the respective printing lever 4 so as to apply a
15 return force to the latter in the backward direction.
| An ‘electro-magnetic driving device 6 for driving
each of the printing levers 4 comprises a U-shaped core
body' 7 made of a magnetically permeable material and a
drive coil 8 wound around a core element 7a. Yoke or
20 '



aroudﬁ a rear end portion or pivot portion 4a thereof, 10 with the front
end portion 4b functioning to drive-:the respective printing wire 1. A coi
sgring 5 serving as a return spring is fitted in a recess 2a provided in

t he gui de support frane 2 and resiliently dontacts a portion 4c of the
respective printing lever 4 so as to apply a 15 return force to the
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by the- f“l’bt ench P 11PN Adm SR Pért 1én SPEA NIndCRGaGe LBRe respective
printing levers 4. The rear end portion 4a which serves
as a supporting point for each of the pr;ntlng levers 4
is pressed against the yoke plate 9 by the front end
portion of each of the spring members 13b.

15 The yoke plate 10 mounted on the rear side of the
yoke plate 9 has a shape as shown in Figure 2. In the
yoke plate 10, grooves or other openings 10a in which
the supporting points in the rear end portions of
the printing levers 4 are respectively inserted are

20 formed along the external periphery thereof. Elongated
grooves or other openings 10b, in which movable yoke
portions or armature portions 44 of the printing levers
4 are mounted, are formed in the yoke plate 10 radially
inwardly of the grooves 10a. The yoke plate 10 has a

25 central hole 10c and has a stopper portion 104 which is

U integrally formed between the elongated grooves 10b and

the central hole 10c. The stopper portion 10d has on

its rear surface a stopper plate 15 (Figure 3) which

projects from the yoke plate 10 and which is made of a
30 material such as a polyimide having a high durability,

and as shown in Figure 1 the stopper portion 104 and the

stopper plate 15 are integrated to constitute a stopper

means. |

The stopper means 104, 15 functions to stop the



15 The yoke plate 10 nounted on the rear side of the yoke plate 9

has a shape as shown in Figure 2. In the ypke plate 10, grooves or other

OR?nlngs 10a in which the supporting pgints in- the rear end portions of the
nti,ng levers 4 are respectively inserted are 20 formed along the

- external periphery thereof. El ongated grooves or other openings 10b, in
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4 cohfPacts Qithﬂmtweocqmme 15 before the respective armature portion. 4d
the The yoke plate 11 mounted on the. rear side of the
' yoke plate 10 has, as shown in Figure 4, elongated
grooves lla each having substantially the same form as _
would be obtained by connecting each groove 10a and each G
15 elongated groove 10b. The grooves lla are so formed as
to communicate with a central hole 11b in the yoke plate
11. As shown in Figure 1, a stopper 16 is provided for
defining a rest position of the printing levers 4.
In the above-described structure, when no current
20 is supplied to the driving coils 8, each of the printing
levers 4 is separated from its respective core member 7a
of the core body 7, as shown'by'the“solid lines in
Figure 1, while each of the printing elements 1 is at a
stand-by position at which it is urged rearwardly by the
25 force of the respective coil spring 5 and contacts the |
stopper 16. : ' §_)
_ When a printing signal is received by a. driving "
coil 8, the respective,core body 7 is megnetized.so that
the armature portion 4d of the respective_printing lever
30 4 is attracted by the core element 7a. ‘Consequently,
- the printing lever 4 is pivoted around the supporting
~ point in the rear end portion 4a thereof. The contact
part 4e of the printing lever 4 then'collideSIWith_the
stopper plate 15 bonded to the stopper portion 104 just




| att ¢r can strike against the respective core elenent 7a. Consequently, the
armatture portions 4d do not nmake the close contact with the core el enents

7a which would 10 ot herwi se occur. The_¥oke plate 11 nounted on the rear
side of the yoke plate 10 has, as shown in‘Figure 4, elongated grooves 1lla
each having substantially the sane formas woul d be obtai ned by connecting
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After printing has been completed, each of the.
prihting levers 4 is moved backwardly by being subjected
- to the return force of the return spring 5 because no
15 force of attraction is exerted on the printing lever 4
‘from the respective core body 7. Hoﬁever, since there
is a small gap between each armature portion 44 and its
respective core element 7a, the return of each printing
lever 4 is started immediately and it is rapidly
20 returned to the initial position-because of a weak force
' of attraction between the respective armature portion 44 -
and the respective core element 7a as compared with that
which exists when there is close contact therebetween.
~ As described above, as the armature portion of
25 each printing lever 4, is not brought into close
U contact with the corresponding core element 7a when the
printing lever is driven to effect printing, the
printing lever can be returned by a small return force,
and thus little time is required to start the return
30 movement of each printing lever which is thus rapidly
' returned. Although it is very difficult to equalize the
force of attraction exerted on all the printing levers,
the constructions described above ensure that there is
no close contact between each armature portion 44,



Tgbefore the armature portion 4d woul d otherwise collide with the core
eenent 7a, i.e. in a state wherein the armature portion 4d is di sposed
opposite to the respective core elenent 7a with a snmall gap therebetween,
so that the printing |l ever 4 cannot be $urther rotated. The rotation.of
each printing | ever 4 causes its front end portion 4b to advance so that
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respective core elenent 7a, t each.printing.Tever rs st%#ted
i medi at el y 9%4Ye £hes prantdng devers with R Enaller ameunt of

posi ti on- beeneIgyofthanVaak Kndwit pYimiinpHdLys bet ween the respective
armature portion 4d and the respective core elenent 7a as conpared with
that which exists when there is close contact therebetween. As described
above, as the armature portion of 25 each printing lever 4, is not
brought into close contact with the corresponding core el enent 7a when the
printing lever is driven‘to effect printing, the printing | ever can be
returned by a small return force, ' '



and us little tinme is required to start the return 30 novenent of
eachNrinting lever which is thus rapidly returned. Al though it is very
drfflcult to equalize the force'of attractign exerted on all the printing
| evers, the constructions described above eflsure that there is no close
contact between each armature portion 4d, 8 and its core el ement 7a and
this enables variations in the force of attraction and varrations—+n—the

return novenent of the respective printing |levers to nce
It i's al so possible to reduce the necessary 5 retu ﬂmﬂ’""ﬁiﬂ" ,WB"! t he
printing levers and thus to drive the printing |l evers wt aLsma nmount
of enérgy than in known printing heads. 9 CLAI M5 1. - A printing
head conprising a plurality of pivotally nounted printing | evers each of
whi ch. has-an armature portion andcgagisof which is secured to a printing
el emént, each printing | ever having a pivot 5 portion at one end
thereof, and the respective printing el enment being secured to the opposite
end thereof; a head plate having first- openings therein in which are
nmounted the pivot portions of the printing | evers, the head

1. A printing head comprising a plurality of
pivotally mounted printing levers each of which has an
armature portion and each of which is secured to a
_ printing element, each printing lever having a pivot
% 5 portion at one end thereof, and the respective printing
element being secured to the opposite end thereocf; a head
plate having first openings therein in which are mounted
the pivot portions of the printing levers, the head
plate also having second openings therein in which are
10 mounted the armature portions of the printing levers; an
electro-magnetic driving device for each printing lever,
each electro-magnetic driving device, when energised,
attracting the armature portion of the respective
printing lever so that the latter and its printing
15 element is moved in a printing direction; lever return
means for urging each printing lever in the reverse
\_ direction; and the head plate being provided with
stopper means which project from the head plate and
_ which is so positioned that, when a driving device is
20 energised, the stopper means is contacted by a contact
part of the respective printing lever before there can
be any contact between the respective armature portion
and the driving device.
2. A printing head as claimed in claim 1 in
25 whlch the return means comprises a plurality of return



pl@ate al so having second openings therein in whi c__a_r_g_lﬂ,___nnum—ed—{ he :
a ture portions of the printing I evers; an el ectromagneti i device .
“for each printing | ever, each el ect romagnetl c dri VI Ijﬂ‘m e
energi sed, attracting the armature portygn of the r

so that the latter and its printing 15 elenent is rmved in a printing
direction; lever return neans for urging each printing |ever in the reverse
direction; apkirs hemch Pftwhieh et cvh 0gdrukbEcEi GPEEIABAAS Which
proj ect fro? %er head plate and which is so positioned that, en a driving
device is 2 energi sed, the stopper neans is contacted by a contact part
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a-plursli tyaﬁcqmaammg dpawings. C L springs each of which acts on
a respective printing lever. 3. A printing head substantially as
her ei nbef ore described with reference to and as shown in the 5 '

acconpanyi ng dr awi ngs.
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