[err] 1 . ( PRI NTING HEAD FOR PRI NTER The present ,
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invention relates to a printing head for a printer. A printing head is *
known whi ch conprises a sol enoid yoke having a plurality of drive units. A
plurality of solenoids are fitted around respective core sectiong, aad<s ¢
respective armatures are supported against an abutnent surface 3? a '
radi ally outward peripheral wall of the sojenoid yoke. Central portions'of
the grmatures are arranged to face respective core sections. \Wen any one

of the drive units is energL@a$§éfﬁbaa§§%y§5 cgﬁgﬁgggnding to that drive
I'Ng. i scl ose

unit is actuated to execute prin
Lai d- Open No. 135759/1986, when the armatures are pivoted,

i'n Japanese Patent

the printing

head has a radi alphy pReRIchtP 8w fbn WeblavbiClol 8 PRUKehAGRIaB £bhe
swi nging ends of the"arnmatures, to limt or regulate their pivotal stroke.
Al ternativel § PEAD&REe| osed in Japanese Utility Mdel Laid-Open No.

56462/ 1988, the RArip#intd iif Akd@incknowhs whieh pempplieesl avadlenddedfor mer

exanpl e has t

he foll Qw ng prohl em, Th i h .dth qf _t ¢ned b
a step bet \Aegﬂﬁ?hgaé(&ﬁ’t : L _ g’c%g-o&t%%ig%t gﬁ%gfi pﬁepé'lr&qsv(%ql&!gﬁédf ? ﬁe y
abut ment suréetenofidshaxenfdityest iprevad vespestivhecoPeAGiICFiRA® and the
surface of thg C%gp%%‘{:ti'wa dhed &8éi pagpbytaashenibeiean the

radial ly inwar

8 and out war d abut nent rfaces of the ar ur e .and e
central ~ por t RBHtBRIEL S URfRRe A 4n£§§ﬂ%1£8n?PgV?€ Bﬁrgghﬁﬁﬁﬂ'éﬁﬁﬁﬂately.
However, it pg €hef solldndi@ okd.actCentealuporeionadofokthe wrnatires

steps to a

are arranged to face respective core sections.
one of the drive units is energized, the armature

When. any

corresponding to that drive unit is actuated to executé
printing. As disclosed in Japanese Patent Laid-Open No.
135759/1986, when the armatures are pivoted, the
printing head has a radially inward peripheral wall
which is*ébuttedVAgainst the swinging ends of the

- armatures, to limit or regulate their pivotal stroke.
Alternatively, as disclosed in Japanese Utility Model

" Laid-Open No. 56462/1988, the printing head has no such

inner peripheral wall.

The former example has the following problem. That
is, the width of the gap defined by a step between the

abutment surface of the outer peripheral wall and the

abutment surface of the inner peripheral wall of the

solenoid yoke and the surface of the core section, and
that defined by a step between the radially inward and
outward abutment surfaces of the armature and the
central portion of the armature, must be controlled or
mandged adequately. However, it is difficult to
manufacture armatures and yokes with these steps to a
high accuracy. ‘This causes high cost.

Further, the latter example, without the radially
inward peripheral wall, has the problem that a spacer
needs to be arranged over the surface of each of the
core sections. The spacers are assembled individually
onto all of the respective core sections. Thus,.tpe_.
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hi-gh accuracy. This causes high cost. Further, the latter exanple, wthout
the radially inward peripheral wall, has the problemthat a spacer needs to
be arranged over the surface of each of the core sections. The spacers are
assenbl ed individually onto all of the respective core sections. Thus, the
2 nunber™~df parts and the nunber of assenbling steps increase, so that the
cost increases. Accordingly, the invention provides a printing head for a
printer, conprising an array of armatures -drpven by respective sol enoids
formed in respective yokes of a common yoke arrangenent; in which each yoke

has first and %.gmm RogIndlakys S{Sd!CERE eSuABEraBs RbBoMA 13 saps for the

sol enoi d, providing respectively first and, second abutnment “surfaces and an

internedi ate fLOEXERSS.s R dhatal thonfemt | 4NEF8REASand copl anar; and in
whi ch each correspardciixidint urthdabnventich previdesi @) printiald hed@aged

inst the first abut t f f.it ti K al
por 1 0n f aci no TR SoRAIIAN (TR HECHA BEFPECOToPETTIERR J4ATPT

second end porb@omempydnqu;Entbﬁc&ﬂmgf&hmeéetnnteababt&Mefﬁnkeaxpftme
a1 angeent e LBRiCy e End e A6 ARG BUERPGEKEO TR G0 anar

and, in the extréeng o ive arnmat ur e
agai nst the yorad ssand doundary struekeresanfcanntatexmediate qoxere

surface of thegpekennGdidhS)! 'Pkowdi A9 NrespbBel Fel9t #ids tVng act ure of
such a prlntlngeggi (;'Léﬁznt'suifaceé and an intermediate free core
W, ' surface all mutually spaced and coplanar; and in which
each corresponding armature has a first end portion
pivotally engaged against the first abutment surface of
its respective yoke, a central portion facing and
overlying the intermediate free core surface, and a
secbnd'end portion overlying and facing the second
abutment surface;.the arrangement being such that the
first and second end portions are coplanar and, in the
extreme operative position of the armature with it drawn
against the yoke, there is still a gap between the
intermediate free core'éurface of the yoke and the
central portion of the armature.
_ Manufacture of such a printing head can be
N facilitated and its cost reduced. The gap defined
between each armature and the intermediate core of the
corresponding yoke is'easiiy made to a saﬁisfactory
dimension, and this infiuenceé stréngly the performance
of the printing head. By'making the surfaces of the
yoke ﬁhich face the armature dd-planar, they can be
finished highly_accurately by grinding or polishing or
the like and at low cost. : B
The pivotal engagement of the first end portion of
each armature with the yoke has the effect of inhibiting
translational movemeﬁt Of'the armature, even when the
armature abuts againét the yoke, and the printing head
can be made superior in abrasion resistance and
-antifrictioh~properties. N .'_  ' o
<. 'In one example, the finst_and-éecoﬁé abutment - .
surfaces and the intermediate freeisurfﬁpe'oi-eacp



facilitated and its cost reduced. The gap defined between each armaturesand -
the internediate core of the corresponding yoke is easily. nade to a
satisfactory dinmension, and this influences strongly the performnce of the
printing head. By- naklng the surfaces of the yoke which fface the armature
co-planar, they can be finished highly agcuratel y by grinding or pol kghing
or ;tthe like and at | ow cost. The pivotal engagenent of the first end

portion of 2SRER T Sifiidhdde 4ok Bsabbe 261 8k o0k dd NV (el

translatlon novemen armat’ur e, arnmat ure abuts

agai nst t heegong, hﬂﬂﬁﬁﬁﬂyrﬁﬁﬁﬂqﬁﬁF%e%ﬁ the vekenie $hecgep betwasmisi on

‘resi stancej gndnanichle’ 's(‘etdcﬁ{d Hﬁ?ﬁﬁﬁéh@ssurﬁa@éecfxﬁﬁé| Armatude, Ho and
second abut ment ﬁ§§ and ‘'t he |nterned|€% §€(;Stsurface of each
€o

3 ar mat uretBpt &HS &,ag,tera & Ehe BPACYF s3bs RELIEMSd boundary
structure epetratiyvekedsitivn gap tiss veemathrend Thessedmpd ifiesnmte surface

ggeﬁ 21(:a [ 32”%%5?‘? Pil%’gg%%{#eeg%r lr’fg# uerée a§%$%&£$?£ %&egﬁ%hgﬁcﬁﬁ ?%l ﬁ)gg{)r ocess
of the arnkher epacen defdnes dhesgapibetwesnathe Avmatuset badghheet neen
the armatu ﬁt@?: ehg%ﬂe“tﬁéEcﬂnﬁiﬁéée@fS&ﬂé#ﬁkéfwitﬁ' &Oh&g‘ﬂ: th a high

accuracy. I ments ‘of t I nvention |- now be des bed, byway of
exanpl e onP?cuWFPW reference to the acconpanying draw ngs, in whi ch: -

- Two embodiments of the invention will now be
described, by way of example only, with reference to the _
accompanying draw1ngs, in which - . o/
Fig. 1 is a longitudinal cross-sectional v1ew of a '
printing head for a printer, and _
‘Fig. 2 is a fragmentary traverse cross-sectional
view show1ng the printing head for the printer.
Referring first to Fig. 1, there is shown a printing
head 1 for a printer, which comprises a solenoid yoke 2,
a nose section 3, a plurality of armatures 4 and a
plurality of print wires 5.
The solenoid yoke 2 is generally in. the form of a
torus, and has an outer cylindrical peripheral wall 6,
an inner cylindrical wall 7, a plurality of . columnar
= intermediate core sections 8 arranged between the outer N,
~and inner peripheral walls 6 and 7 and spaced
peripherally by suitable spacings, and a plurality of
solenoids 9 fitted over the core sections 8. & wire
receiVing caVity 10 is defined through the centre of the
printing head 1, parallel to the axis of the solenoid
~yoke 2. For each indiVidual yoke 2, the surfaces of the
outer peripheral wall 6, the inner peripheral wall 7 and
the core section 8 are coexten81ve along the yoke axis
and coplanar. | | -
_ The wire receiving cavity 10 extends through the
nose section 3 along its central axis. A plurality of
axially-spaced wire guides 11 are arranged within the
wire receiving cavity 10 in a stacked manner, each
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Fig. 1is a longitudinal cross-sectional view.of .a printing head for a
printer; and Fig. 2.s a fragnentary traverse cross-sectional view show ng
the printing head for the printer. Referring first to Fig. 1, there is
shown a.printing head 1 for a printer, which conprises a solenoid yoke 2, a
nose segfion 3, a plurality of armatures 4 gnd a plurality of print wires
5. The solenoid yoke 2 is generally in the ?ornlof a torus, and has an

outer ‘cylindrical peripheral wall -6 N, | vyl adri cal 1, 7
lural ity of CHENHEADY FEAMRYSERe £, EPRcoRiBny TA6 SHigRF bt 58 ¢ ne
outer and i nn@oxrsd Mtlesreinali th 6a apliurabbbyspéc eespectihee al | y by

sui tabl e spacings, and a plural it solenoids .9 fitted over the core
sections 8. R&%ﬁ%f??ﬁ%ﬁ%#%dg%ﬁ t§£10 i s defined through the centre of

the printing head The pokeneid tyokée2aand thet npessosertiien ckear® For each
| ndi vi dual yoﬁ%%nﬁlé(}f eﬁ&’érﬁat?ﬁétoéhé hguQub8EiRe" 5BRYi¥ns'E thhe lwErénner
peri pheral wa the core section 8 are_coextensive along the_yoke

axi s and copl #efeiving wavl Fectl 25 LagpEpd) OneEhe FaMe AFigH t hERRose
cirves' 1] ar AL I dSangts i Sashical ioel ssselsingmonte 10
manner, each S© 88 g“h @t%?‘é&%%ﬁgeésggkﬁén%ﬁ%%\é%%e%;%%%%éggﬁghr e

formed therein w tRurchpdxy athé yarhatesescd; veashr caddadily mrisntatad,
are disposed at respective peripherally-spaced locations
corresponding respectively to the core sections 8,

‘' facing the coplanar surxfaces of the solenoid yoke 2 and
facing towards the nose section 3 in the axial
direction. Each armature 4 has a first end portion, at
its radially outer end, abutted pivotally against a
first abutment surface 19 of the yoke 2 by a respective
leaf spring 14. The abutment surface 19 is on the outer
peripheral wall 6., The radially inner end of the
armature 4 is bonded to the end of a respective wire 5.

A second end portion 16 of the armature 4 projects
axially from the main radially-extending body of the
armature, to face a second abutment surface 20, on the
inner peripheral wall 7 of the yoke 2.

I\ An intermediate member 13 is fitted axially into the
inner peripheral wall 7 of the solenoid yoke 2 through a
guard plate 18 which is in the form of a ring. A -
plurality of return springs 17 for resiliently biasing
‘respectively the armatures 4 in a direction away from
the nose section 3, and thus away from the printing
position, are received respectively at locations of the
intermediate member 13 corresponding :espéctively to the
armatures 4. Furthermore, the guard plate 18 is
interposed between the second abutment surface of the
inner peripheral wall 7 and the second end portion of
the respective armature 4. By the thickness of the
guard plate 18, a gap qr'spaqe_is sédured between the
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The sol enoi.d yoke 2 and the nose section 3 are arranged such that the SR
successi ve sections of the wire receiving cavity 10 are |ocated on the sane
axis. The wire 5 is arranged within the wire receiving cavity 10 so as to
be slidable through the wire-receiving bores 12. Further,” the armatures 4,
each radially orientated, are disposed atg respective peripherally-spaged
| ocations corresponding respectively to the core sections 8, facing t he

] f h ok f A ds,th
cection 3 IiresanadtatSGePle; PaREHERS S AT (b £ RASYSY (71088880, i on,
at its radleémwr@Mtporeﬁdnsabﬁtwbdqm‘ﬁungItpeagalnst a first abutnent
surface 19 of 1pgeY8KEratP¥nd o;rfe%ﬂ%cltﬁﬁi‘i"ﬁﬁg h%%’e b J‘lﬂl][ Th6w 2Byt ment

surface 19 is on the outer periphera I nner end of the

armat ure 4 des¢phaed toWbﬁé §h§ §Plgnoidse & mpunied on W%e%%ﬂn@hé
portion 16 yixd he &faaaaéﬁeéﬁ%ea?ctcheaaﬁ{dwﬁersom td¥® Béturned,

radi al | y- extendln body of: the arnmtur o face a second nt surface
20, on the 3YErEHRR Eﬁ@rﬁ?sﬁaFPc‘T‘l@F’ gh Siy 12%‘92 regilinns %gﬁgn\erﬂ)er 13
is fitted aﬁet&ég ot théheespeetiper iveltenml epﬁﬂngk(ﬁ7itmmhnnwmsed goke 2

t hrough a e ty of
return spri %ré e_ﬁt?% r%gg)é@#gﬁ? Il"g’ ll'a:lgats',:?%g a(rl{an{s?&ec v %%e%‘?#r%%gégs 4in a
di rection aMmgoftbe1nneeneegtéeutBon 3, and thus away fromthe printing
position, are rpgehvady rsﬁeest' %ﬁhys%tleln@qasl @3 0fe ddRyii S0 &) NERE AL € MEnber

13 correspondi ng resg %lve he arnatures 4. Furthernore, the guard

plate 18 | CeREERbOR EPmé °fh§h§e€8ﬁ5?if"’ ng armarurerd 3@ i nner

per i pheral awt+adteadayhenstcond Budsiogt iforosl ofhtheananiin s prongur e *

By the thlgkﬂessrgg %Qge S is thus moved axially. forward within the

‘wire receiving cavity 10 to project from the nose

section 3. Thue, -a printing operation is executed.

In this pr;nting operation, if the wires 5 do not
press onto a sheet;oﬁ_paper,-the-second.end portions 20
of the respective armatures 4 abut against the guard
plate 18 which is mounted over the second abutment
surface of the inner peripheral wall 7, At this point,
the gap between the intermediate free surfeces of the
core sections 8 of the solenoid yoke 2 and the surfaces
21 of the central portlons 15 is a certain fraction of
the thickness of the guard plate 18. This fraction is v,
the ratio between the distances radially from the pivot
point 19 of respectively the core section 8 and the
second abutment surface 20. _

When the magnetic ettracting.force_of_the_solenoid 9
disappears, the armature 4 is moved apart from the
solenoid yoke 2. by the resilient force of the return
spring 17, and enters its . respective return stroke - The

. wire 5 is again retracted into the nose section 3.

In an alternative embcd;ment-of_the_invention, the
surface 21 of_the.cent:al portionnls'of each armature 4
is so formed_as;to be recessed relative to the'plane of
the?first_abutment surfece.lgtanﬁgthe secon&_abutment
surface 20, and the guard plate 18 may be omitted. This

Ed
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guard plate 18, a gap or space is secured between the 5 internedi ate
core sections 8 and the surfaces 21 .of the central portions 15 which face
them The operation of the printing head 1 will now be described. When the
sol enoi gs 9 nmounted on the sol enoid yoke 2 are deenergi zed, the arnmatures 4
are ret0whed, away fromthe nose section 3, ky the resilient biasing forces
of the respective return springs 17. The wires 5 connected respectively to
t he ar mat ures. ed_| t n ti of the
solenoids 9 is %neérsglézlg% ‘%%eg%{éﬁ%rggl Qg’& ;&%glr?{ag' #}iﬁeo%ﬁfgespongﬁﬁg
armature 4 is morecsedthoni sevenewbeasithe fagmatuse ik deawmnfyplyng 17.
The wire 5 is tduipa axyakég Myﬁwau@ ‘Mh@'x{héd‘efd{!' £ J@&LEVHLateayisty
10 to project fromthe nose sectio . Thus, a printing operation is
executed. In this printing operatlon, |f the wires 5 do not press onto a
sheet of paper, the second end portions 20 of the respective armatures 4
abut against the guard plate 18 which is nounted over the second abut nent
surface of the inner peripheral wall 7. At this point, the gap between the
internediate free surfaces of the core sections 8 of the solenoid yoke 2
and the surfaces 21 of the central portions 15 is a certain fraction of the
t hi ckness of the guard plate 18. This fraction is the ratio between the

di stances radially fromthe pivot point 19 of respectively the core section
8 and the second abutment surface 20.

N\



Vhen t he ttractlng force of the solenoid 9 dLsappears t he :
r““‘m r\ §“ apart fromthe solenoid yoke 2 by thesresilient force
of 4ng 17, and enters its respective return stroke. The wire
5i% agaln retracted into the nose section 3. In an alternative enbodjent
of the invention, the surface 21 of the.central portion 15 of each arwature

4 is so forned as to be'recessed relative to the plane of the first

~abutnment syurface 19 and the second abutnent surface 20, and the guard
pl ate 18 A%?%%Eonitted. Thi s 6 gives the gap between the central
portion 15 and the core section 8 even when the armature is drawn fully

towards the yo#%r%& {nblg '%%‘id al Yriheiar %"%ﬂ‘%%%ture% %?' m 1. A

printing head ng an arra ven by

respect i veo%o?’é‘ﬁ%F‘%eFofiﬁéHePnbVe§ﬁ§Pﬁ°\FéVfoI€&1%°56ﬁﬁ:ofme‘}oké
arr angerrer&espévcu\bvs hyereb wgka Bammbn' Yok @raRGRf¥hdrotindeh Yywhi EHCt Ur es

d h I d di t |y f t d
Second abURefEn Yaks r R8s TAH A BEPAEh ROBTRARY G EICHITeR A8 mut ual |y
spaced andraphteemedbatei gorki €bretbe eoﬂ.mp.d;dmwxairdﬁatgre has a first
end porti %sgé(é’é’éﬂréi eEE?EEdaﬁﬁaba%nhhﬁbﬁx%\%&zta%fﬂ‘éeé”éﬁ&‘CEnOf 'ts

respective'y a ce
intermediate free core surface all mutually spaced and

coplanar; and_ln,which eéach corresponding armature has a
first end portion pivotally engaged'against the first
abutment surfacecof its regpective yoke, a central
portion facing and overlying the intermediate free core
surface, and a second end portion overlying and facing
the second'abutment_surface; the arrangement being such
that the first and second end portions are coplanar and,
in the extreme operative position of the armature with
it drawn against the yoke, there is still a gap between
the intermediate free core surface cf the yoke and the
central portion of the afmature.

2. A printing head according to Claim 1, in which the

first and second abutment surfaces and the inteimediate

free surface of each'armature are coplanar, and a spacer ‘_)
is disposed over the second boundary structure of the

yoke in the gap between it and the second abutment

surface of the armature, so that the latter abuts the

spacer at the said extreme operative position of the

armature.

3. A printing head according to Claim 1, in which the
intermediate free surface of each armature is recessed
from the plane of its first and second abutment -
surfaces.

4. A printing head substantially as described hereln
with reference to the accompanying draw1ngs.“
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portion. facing and overlying the intermediate free core sur mwﬂumﬁlm,”",
second end portion overlying and facing the second abut nent

arrangenent being such that the first and second end portions are copl aflar
and, in-the extrene operative position of the armature with it drawn

agai nstiyhe yoke, there is still a gap between the internediate free core
surface of the yoke and the central portionaof the armature. 2. A printing
head according to Claim1, in which the first and second abut :[It surfaces
and the interngdi ahedbt ematnikapeivtesabaving @ REintding %@E Dand a
"spacer is disposed t e radat. ur e of the yoke in the
gap between it® %ﬁ%&%ﬁége%ﬁg gggt ﬁgﬁgggﬁr acé'égf the armature, so that the
| atter abuts the spacer at the said extreme operative position of the
armature. 3. A printing head according to Claim1, in which the
internediate free surface of each armature is recessed fromthe plane of
its first and second abutnent surfaces. 4. A printing head substantially as
described herein with reference to the acconpanyi ng draw ngs. - - -

8 5. A dot matrix printer having a printing head in accordance with any
preceding claim



