2221195 PRI NT HEAD FOR DOT MATRI X PRI NTERS The present invention relates to
a ptint head for dot matrix printers and, nore particularly, to a print
head forigot matrix printers for inpactijng a printing stylus held by an
armature toward the paper placed over the outer periphery of a platen by
the*swi ft novenment of the armature energized and driven and el ectromagnet.
Dot, matri x printers for formng letters and synbols such as nunerals on
recordi ng paper by the dot matrix are well known. Since the shaﬁzﬁf"qgs
ki nds of letters and synbols are synthesized as desired, dot nat&i )
printers have recently been used in various fields as printers of infornma-
tion processing apparatus. Such a -dot matrix printer-has a plurality of
styli, and printing operation is carried out by the inpact operation of the
end port+ons of the styli. The inpact operation of the stylus is carried
out by .attracti ng PRINTEHERD FORRDOY MATRIK PRIRGERE one end of the stylus
at a predeterm ned trmrng By amm etrectromegnet.— Astite structure of the
styli and the driving portions .of the armatures of such a print head are
conventionally known the type of the -2- systemin which the inpact
operation is carried out by attracting the armature such as those discl osed
i n Japanese Patent Laid-Qpen Nos. 64459/1986 and 33463/ 1988, and USP No.
4,230,038, and t h&heypresenthd nyentdon welatels tioca ppdat bepedaforndos
carried out by releasing the armature such as those disclosed in Japanese
Utility Mdematzi¥- pydnrtegs. and, more particularly, to a print head for

&4. dot matrix printers for impacting a printing stylus held by
an armature toward the paper placed over the outer periphery
of a platen by the swift movement of the armature energized

and driven and electromagnet.

Dot métrix_printers for forming letters and symbols
such as numerals on recording paper by the dot matrix are
well known. Since the shapes of all kinds of letters and
symbols are synthesized as desired, dot matrix printersjhave

recently been used in various fields as printers of informa-

——

it tidn_processing apparatus. Such a dot matfix printer has a

‘plurality of styli, énd printing operation is carried out by
the impact operation of the end portions of the styli. The

impact operation gf the stylus is carried out by attractihg

or releasing an armature fixed at one end of the stylus at a
predetermined timing by an eléctrcmagnet. As the structure

of the styli and the driving po:tions of the armatures of

such a print head are conventionally known the type of the



147/ 1985 and 3039/1985, and USP Nos. 4,634,301 and 4, 652, 158. Figs. 5(A)
and 5(B) are a plan view and a side elevational view, respectively, of the
stylus and the driving portion of the jarmature of the prior-art print,head
of the type of the systemin which th& i npact operation is carried out by
réleasing the armature. At one end of an-armature 10, a stylus 12 is fixed.
The other end of the arnmature is fixed to a print head holder 14 by a
rod-like torsion spring 16. The torsion spring 16 is biased with a
torsional force so that the armature 10 is driven to the inpact operation

when the argi@tiént ih0 whildte taRs aGhdd dNdpag adlilonAGld Qardfiddeudl @Rt r o-
magnet . The print head holder 14 is secured to the arma- ture 10 by

| ocati ng t et tio ithe efrmdtndy HRidH &sl@HRleVdIvEdd ane Fbaiddd ons
1l4a, 14b at the end of the print head holder 14 on the side of the armature

10, and pi Patiend Lad dxopethelbalordd4Ey 1048, ahdb 33a% 3/11® s9)d aper tUisen NS, t he
armature 10 with the rod-like torsion spring 16. -3- The printing

oper ati on df, 230g 038y;| endlZ2hef txpeh of ddie myistem [dn nibdich thearmipadtout by
rel easing the armature 10 fromthe energi zing means so as to drive the
stylus 12 ioperiadignn d&t icarnifed ydc by Ted siasiagt thecramasmrel svich asmat ure
10 is performed with-the rod-like torsion_spring 16 as the fulcrum and the

driving fortd¥ses dissd@esad hp dapaniasen § tdddian Magede I d-weroMeison spring

16 which 1§ Ar99e1°d 14" HYEN%Es" Whd Ut MY 4,03 250 1A%hen of the
4,652,158,

Figs. 5(A) and'S(B) are a plan view and a side
elevational_view, respectively, of the stylus and the
driving portion of the armaturé_of the pribr-art priﬁt head
of the type of the system in which the impact operation is
carried out by releasing the armature.

At one end of an armaturé 10, a stylus 12 is fixed.
The other end of the armature is fixed to a print head
holder 14 by a rod-like torsion spring 16. The torsion

spring 16 is biased with a torsional force so that the

. armature 10 is driven to the impact opefétion when the w/

armature 10 is released from the attraction of the electro-
" magnet. The print head holder 14 is secured to the arma-
ture 10 by locatipg the énd portion of the armature 10
between the branched portions 14a, 14b at the end of the
print head holder 14 on the side of the armature 10, and
piercing the branched porﬁions 14a, 14b and the end portion

of the armature 10 with the rod-like torsibn"séring 16.

#
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el ectromagnet. However, in the apparatus disclosed in Japanese Patent

Laid- Open No. 64459/1986 havi ng a systemin which the inpact operation is
carriededt by attraction of the armature, since the electromagnet on the
armature i.s situated on the side of the3stylus (on the inpact operation
side), the length of the stylus 12 inevitably beconmes |ong because it is
necessary for the stylus 12 to cross the electronagnet to reach the
recordi ng paper. In the apparatus disclosed in USP. No. 4,230,038, although
the electromagnet is situated on the opposite side of the armature rel ative

tothe stylus, a hrergphinting Ypeda430kh RECANSL dyius ri%cs%sshmg rdl e a-

plurality of styll at the center. In the case of Using such | ong styl us,
since the mmatefixt peivteUss Tardied dute by |r@1'e'3§1§1|§e%ﬁe' %rhﬁ%&:%d 1@3d a
stylus gui-de is required. The provision of a stylus guid -4- invol ves a

danger of detfenmorthie rGedad Zingnridagspeid @sTRic Ardwe Ft(het aeyaaar 1Qf ihe
stylus guide. According to the structure _of the stylus and the driving

portion of tkbheadireatdonhof impakitys. TheAlimpad t5oBeratdonsed ithet he
appar-atus disclosed in Japanese Uility Mdel Laid-Open No. 147/1985 and
USP No. 4, 633rm@turs dde ishperdgrmede widhsithe fod-idkes towppont spyinge16
ar mat ur e 10 at the end thereof is_praovided with a torsional force which
war ps the t oP§i ﬁesﬁPﬁﬁ§“PG £Sfa e A iingc fogFeot si RERERcEA biethenat ure

10, it is neces for securin accu- rate I npact qgperation to
effectively ﬁpg% t TeRRre rﬁﬁgofh%h orsion spggng 16pwhgch gs

s provided in advance with torsion by the attraction of the
electromaguet.

Ho#ever, in the apparatus disclosed in Japanese Patent
Laid-Open No. 64459/1986 having a system in which- the impact
operation is carried out by attraction uf the armature,
since the-electrohagnet on the armature is situated on the
side of the stylus (on the impact operation side), the
léngth of the stylus 12 inevitably becomes long because it
is necessary for the stylus 12 to cross the electromagnet to
reach the reqordlng paper. In the apparatus disclosed in
ot USP Wo. 4,230,038, although the electromagnet is situated on

the opposite side of the arﬁature relative to the stylus, a
long wire is also used because it is necessary to bundle_a
plurality of'styl; at the center.

In the case of using such a long stylus, since the mass

of ‘the stylus is large, the printing speed is lowered and a

- stylus guide is required. The provision of a stylus guide



caused by the torsion, nanely, the warping of the torsion spring 16 in a
direction deviated fromthe axial -diregtion. Therefore, the rod-like .
torsion spring 16 is required both to Secure sufficient rigidity forys .
preventing bending and to secure the torsional spring property. Due to
these contra- dictory requirenents, the material and the configuration of
the torsion spring are restricted.-In order to provide a torsional force

for the torsion spring 16, it is necessary to firmy secure the torsion
spring 16 to the branched portions 14a,.14b of the print head hol der 14 and.
the ar mat urilnvidll wes a8 dangeevefit déber posatinmathe eyt fht Dig i Pet Fermanest i on
of rotation with respect to the armature 10. In this case, since it is
-necessary tduet tdethedvéakeof otbe ostplus gnikbei s narrow to a -5- certain
extent in order to secure the torsion force, if the torsion spring 16 is

fi xed by brazi npceordingztagtipestructurre ficthe ostylestand theulting in
the rise in cost. If the torsion spring-~16 is fixed by screw ng or gress
fitting, tiFving Pegphloniof  Eher2Enatire shown in(Fige. (5 ALrandis{Bk
torsion spring 16 js,insufficient, the, positiognal deviation_ ip the rod-1ike
torsion sprdtfy uged sin the capPtR g %‘ ‘F&‘?ﬁb‘? i fapapese Bt bebus! y

the. i mpact M OrHTORER Bt o4 TALIFE R Pomugy R et i 0 T Rt T 1 ool
operat1on, [ing SEMALEA] OLaPEML SRCLID (Gl uke LS B SIS 16 40°
the end thereof is provided with a tbrsional force which ;) _
warps the torsion spring 16 toward the direction of impact
of ﬁhe armature 10, it is neceésary for securing the accu-
rate impact operation'to effectively prevent the bending
caused by'the torsion, namelf, the.warping of the torsion
spring 16 in a direction deviated from the axial direction.
Therefore, fhe rod-like torsion spring 16 is required both
to secure sufficient rigidity for preventing beqding and to
secure the torsional spring property. Due to these.céntra—_
dictbry requirements, the matefial_and the configuration of
the torsion spring are restricted. o v
In order to provide a torsional force for the torsion
sﬁring 16, it is necessary to firmly secure the tprsion
spring 16 to the pranched portions 1l4a, .14b of the print
head holder 14 and the armature 10 so as to prevent the
positional deviation in the-direction of rotation with
respect to the armature 10. 1In this case, since it is

necessary that the rod-like torsion spring 16 is narrow to a



Furthernore, since the fulcrumfor driving the armature 10 (the position of
the rod-l+ke torsion spring 16) is located at the end of the armature 10,

it is negessary to dispose the el ectromagnet between the end portion of the
armature 10 and the stylus 12, so that_if the energizing neans serving as
the means for driving the armature 10 13 dj sposed on the opposi te side of
the armature 10 relative to the direction of inpact (lower side in Fig.
5(B)), it is inpossible to utilize the attraction of -t he ener gi zi ng neans
for the inpact operation of the armature 10 as it is. It is therefore

necessary to cettabe ébtenttiAcCdbr@8rotol Hecerer chéi BersEanStbrte &f { £CLAST
t he i npact operation, and -6- for this purpose, nenbers such as a

per manent nmagnetsibo spsiugnY6 abs Weikedsby lsr £4bxig) St BERIBnG SpéLditided,
t hereby conplicating the structure. Accordingly, it is an object of the

present i nverbécomes edmplicsted heraduleingsinitivd pisd! EnvscoHst] herpriwe
art and to provide a print head for dot matrix line printers which is
capabl e of sheereivmgsphingeh@t bs ofixed by ysasewing pot epoésd hitd et iweg ur e
attraction type print head, obviating the provision of a permanent nagnet
and a stylus &hexe, i%nﬁaﬁ@ﬁhgofhénw ficient efivbure: y Bhdthe ofixttune aof
armat ure nnuntlng portion having a sinple structure with desired rigidity.

According to ‘é&%%k?nﬁp¥h%gp¥@s%%t1$$ﬂm¢’eﬁp¥heﬂée|B°§)1=‘(‘—)i/¢%3d a print
head for dot trlx ripter, the_h co erIn an aryature hayin a

styl us Iocate‘gaa gn the ¥o %Tﬁﬂﬁ% é%@%g?%nﬂghkﬁlE?%ﬁﬂ

neans | ocat ed

L &41&3 prlntlng, which disadvantageously results in the

shortage of starting force of the armature, thereby making
- the impact operation impossible.

In this way, highly accurate aﬁd difficult operation is
required fof sécuring the rod-like torsion spring 16 to the
armature 10, thereby inconveniently raising the cost. |

Furthermore, since the fulcrum for driving the armature
10.(the poéition of the rod-like torsion spring 16) is
located at the end of the armature 10, it is hecessary to
dispose the eleétromagnet between-the end porfion of the

o aimature 10 and the stylus 12, sé that if the energizing
- means serving as the means for driving the armature 10 is
disposed on the opposite side of the armature 10 relative to
the direction of.impact (lower side in Fig; 5{(B)), it is
impossible to utilize the attraction of the energizing means
for the impact operation‘of the armature 10 as it is.
- It is therefore necesséry.to release the attraction of

the energizing means for effecting the impact operation, and



other end of the armature, the armature being rockably secured, at a )

| ocati on between said ends, to a yoke base nenber of the head by way of ‘a

| eaf spring providing a torsion capaWQWty whi ch | eaf spring has side:
portions secured to the yoke base nenber, a central portion secured to the
armature and a portion associated with the torsion capability which ‘extends
I n a dirfeti d:lhr_ajtp;m:apbisel | ymembb éngOBAICH cas he® peazman&nt h&ag'nde pord i @ns
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conpri si plurality o us actuato
According to one aspect of the present invention there

is provided a print head for dot matrix printer, the head. W/
comprising an armature having a stylus located at one end and

a plunger of an électromagnetie actuator means located at the
other end of the armature, the armature being rockably
Secﬁred, at a location between said ends, to a yoke base
member of the head by way of a leaf spring providing a torsion
capability which leaf spring has side portions secured to the
yoke base member, a central portlon secured to the armature

and a portion associated with the torsion capability which
extends in a direction substantially orthogonal to the plane

of the side portions so as to enhance the rigidity of the
spring, the stylus and plunger being located on opposite side
of_phe armature such that movement of the plunger in a ';’
-direction towards the electromagnetic actuator causes movement
of the stylus in a substantially opposite direction.

Preferably, the means for securing the armature
comprises a leaf spring with side portions being coplanarly
fixed to the yoke base and the central portlon supporting the
armature fixed thereto.

As such the central portion has a resilient property in
the direction in which the stylus is impacted with respect to
the stationary side portions. _

Advantageously, the spring has at least one portion
extending in a direction substantially orthogonal to the plane
in which the side portions are fixed to the yoke base so as to
enhance the rigidity and prevent the torsion spring from



‘units beiny arranged in parallel to each other and secured to said head -
frame; each of said stylus actuator units having; an el ectromagnetic ’
actuat oufixed to said head frane and Bhsrgi sed by an inpact driving
current, a yoke base fixed to said stylus actuator unit, an armature
rockably supported to said yoke base while fixing a stylus for printing to
one end t Ret\pingnd hhisnpoatidhemayhbe €ogmelebgobeadphgngbe spriag.ed by
sai d el ectronmagngti ¢c_gctuator: wher eby i d.,stylusiizs i d; di ng
paper by attract %%og i’“agp‘Itt?ng%’?of%egaf’%%gl%etct%%ngld%eﬁrrcg%giﬁa%%?e%gghéai d
i npact dritthegecuksepiravidedpld egrimte headvEaendabnpatsdhy Pripbers
menber  Suppgp ngi%? 4 A IBEUES aHe ?a[hd”&ek AL L POSE! 507 INMY Vie€Bublker
stylus fixing end ard the plunger fixing e on said goke base such that
the directymits nbeknghaszpagedy ios baralinlctd ¢ach rethercpld gecuged to

direction diy 3 &hd Spramet usgeh bE dhiaastgdussacduatbpouhitenbaiibg;nan
conposed of_a torsion |le f sprin

af, g havi ng side portions, bei ng, copl.anarl
FTXba Lo @ BFROMBERSLAE ACEREART pdAXON 11 A i e At GABE ahd
suppg_r]t I ngér_Yefd'gﬁeddft e %Ixﬂlnq;ﬁ@i: C@ﬂivﬁ?gpamﬁmﬁqr @viyblog baser §ized to
capability in,t i rection of i t e t
st gt i onar yysii"aesgggflisor?g,tuﬁqoor t n'?% -bnggpralgh“%t%g%éngso pgérlﬂ O%/k?l. déﬁ??hrrgtg q Z%st
one bent peaidoyokesbais® ethidie hfikingoasstylaspdisn insinkieg te pest end 3

di rection t?h'gi'teac?fi aldy 8%@%98“%'*:‘91&“ Phane éRaWiixdredd ai ¢a wegeions
are fixed so as to enhance the rigidity of said torsion sprlg% and prevent
sai d torsiantrpctrd f P¥msakdi adectromagne g nackeatIor Y ’??Q?Yiﬁal

priinters hayvingd hes abgperdiassr LBed &t 6 HaliWeE pAperabipt At Eraditpiogt said
- plunger to said electromagnetic actuator when said impact
.driving current is supplied, the improvement comprising a
support member supporting said armature at an intermediate
position between ‘the stylus fixing end and the plunger fixing
iénd on said yoke base such that the direction in which said
stylus is impacted is the reverse of the direction in which
‘said plunger is attracted, said support member being composed
of a torsion leaf spring having side portions being coplanarly -
 fixed to said yoke base and a central portion having said
armature supportingly fixed thereto, said central portion
- providing a torsion capability in the direction of impact of
said stylus with respect to the stationary side portions, said
..torsidn spring being-provided with at least one bent portion
associated with the torsion capability which is bent in a
direction substantially orthogonal to the plane in which said
side portions are fixed so as to enhance the rigidity of said
' torsion spring and prevent said torsion spring from warping.




menber is provided at the internedi ate position between the stylus fixing
end and the plunger fixing end on the arnmature so as to reverse the
direction in which the stylus is inpacted to the direction in whicgh/the
plunger is attracted, whereby it is possible to di spose nenbers such_ds an
el ectromagnet for attracting the ar matur_g_on the rear side of the armature
(opposite side fo the armature relative to the sytlus). It is therefore
unnecessary to provide a space for disposing nenbers such as an

el ectromagnet bet ween zfe | unger, and the recordi ng paper to which the
stylus is inmpacted, th ‘bbghéna(’lﬂ’i“rfg }ée%%off’rstd;ﬂtusm& txt ardntens; hayigs,
the buckl i n}gf or thehdi keoeﬁ-abegstﬂsleus s'h&\gf&@p&;velmepdgugmhefbh shgppgrt
i mpacting efficiency .is enhanced,and the inpacting.speed _is _enhange ue
Lo the. Peduct | on HARRHE TREESTLERE abyFhe TRFCAARILRGE BORE Lot R G on
gui de is dispensecthe tsgylier fiksnpoendanndf thiee pluniges ddixdmgarehd fom the
stylus, thereby pre ' defect{ in_operation. . ture s t
menber is conposec?%‘fmad%%n f’ngasoré?o?givg%sﬁee{:?’%s-pcﬁﬁ%g{n% 5f' awulﬁ")l?% r‘r:ehteal
sheet. Both side oftyRas oisi ohmpexftepritny the fdikedctd orheigokeh babke tdte

two points, and t ' LLLQn , swhisgh i f.ree end,
ar ma!toure, S fixe&id}ﬁge&engésa%'fpgﬁgg?ﬁagﬁrgég?g f'\r%g?gf 8?38\?'\& < %boalrg'r?cpfa%ee
with the ful crum @&erbherserieeh @iferany edeld HORAG NEtef OF calitracsdng ttdhe

nove by. external iJWR&tulr@ Cfn ShRCerbhe aiPéUbe ithSURPAALRHe T JPPR HitR €
of being free fromfriction, the durabi |Iti thereof is enhancid |

n
conparision with &H4g ?uF@%ﬂﬁﬁﬂﬁE%ﬁFbye afiare  tQ ARA | RHLINS khelFi de

In addition, the h&iérefore unnecessary to provide a space for disposing\w/
members  such as an electromagnet between the plunger
and the recnrding paper to which the stylus is
impacted, thereby eﬁabling a short stylus structure. In
this way, the buckling or the like of the stylus is
effectively prevented, the impacting efficiency is
enhanced and ‘the imﬁacting speed is enhanced due to the-
reduction of the mass of the stylus, In addition since
a stylus'guide is dispeﬁsed with, there is no wear of
the stylus guide and the stylus, thereby preventing a
defect in operation. - .

The armature support member is composed of a
bending or torsion leaf spring made of a thin metaligi
sheet. Both side of the torsion leaf spring are fixed
to the yoke base at two points, and to the central
position thereof, which is a free end, the armature, is
fixed. The mass of the armature is therefore well-
balanced with the fulcrum as the center, thereby making
the armature difficult to move by external impact
force. Since the armature is supported in the state of
beihg free from friction, the durability therepf is
enhanced in comparisibn wiﬁh an armature supported by a
shaft, a bearing aﬁd the like. In addition, the bent

portion for preventing warping is provided at the



portion for preventing warping is pravided at the torsion | eaf spring,
-whi ch effectively prevents the torsion spring-frombeing pulled and warped
i.-n the direction in which the armature is atrracted when the pl unger
attached to the armature is attracted to the side of the el ectromagnetic
actuator. It is possible to adjust the tagsional rigidity and the rigidity
in the direction of warping |n the pl annTng stage by appropriately setting

t he ht length of the be t d t t d th
i ckhesd of tna. {ehreRea 1ot El me TonEr onhLal “Lht FRNT e} S it ¢ e

torsion | eaf sprlng;orhﬁodlhmning Emmmmpepmgamuiiamlehduyazmudred1the
attaching a conventhopabeiof LbiSliie! Ofl SPhhBOuLS 98 eAhddcrdy Wi aRSYnd O

attach the torsion us actuator unit by securin
torsion | eaf sprlngplnnaerlaﬁtghéeﬂlﬁﬂﬂkhebyrbetvseoﬁstW@qﬁﬁﬁﬂeﬂhéﬁbhwhe

dim ni shing the posggbiby eﬁeae@eaessmagneefeaate@aays to insufficient
ti ghtening which nay be caused in the case of screw ng the rod |ke %VJ

The invention is describe8 fd tRRFsiRk%i b 2ddushy they AT £k

with reference to tagddrseé ngs giid iy cha fihg 1d1rscaleﬁhem‘atwarpsimgt|nnathe
view of the entrie structure a an .enbodi nent_,of $i€r|nt ad aﬁ%o %ﬁg_

the present inventiBn2RRE 532 S8SwsP % hBP RABBAI RIS ndut ST &i §

length of the bent protion and the conf1guration and

the ‘thickness of the thin sheet of the torsion leaf

spring.
st ' By adopting the torsion leaf spring, the difficult
fixing operation which is required for attaching a
conventional rod-like torsion spring is obviated. It is
easy to attach the torsion leaf spring to the sytlus
actuator unit by securing.the torsion leaf spring to a
flat sheet member by bolts or the like, thereby
diminishing the possiblity of a defect in operation due
to insufficient tightening which may be caused in the
case of screwing the rod-like spring. '

The invention is described further hereinafter, by
way of example only, with reference to the drawings in
which; '

Fig 1. is a schematic sectional view of the entrie
structure oa an embodiment 6fla print head according to
the present invention; _ '

| Fig 2. shows the embodiment shown in Fig.l, in the
state of being attached to the head frame;

Figs .3(A) to 3(C) are explanatory view of the

torsion



state of being attached to the head frame; Figs 3(A) to 3(C are

expl anatory view of the torsion -10- | eaf spring, which is a conponent
characteristic of the present invention, wherein Fig. 3(A) is a plangyiew .
Fig. 3(B) is an elevational view, andl1Bg. 3(C) is a side el evational.-Vview
thereof; Figs. 4(A) and 4(B) are explanatory views of a torsion |leaf spring
with an armature attached thereto, wherein Fig. 4(A) is a plan view, and
Fig. 4(B) is a side elevational viewthereof; and Figs. 5(A) and 5(B) show
the driving portion of the armature of a conventional print head, wherein
Fig. 5(A) ilesf ppring SWhoel £i0a SéPorén® ShaaEley éf’é‘%f"#r‘?&" thereof.
A preferred enbodi nent of a print head for dot matrix line printers
accordi ng tpredentprigseitiowpenihéerein | |- be explained with reference to the
acconpanying drawings. Fig. 1 is a schematic view of . the entire structure
of an enbodi nentFigf. 8B (X)i nis hegpllaaconierng to the present invention. A
plurality of conpleted stylus actuator dnits 20 are arranged in parallel to
each ot her and fdgw l(B)o i resnce¥ewmtddialatvimwgdeatral ni ned positions which
enabl e the respective stylus actuator units to inpact to the recording
paper 90 pl aced Fh@r (@ g @ gide mlavatiional|wiew tdereffs conpl et ed

styl us actuatorF_nits 20 .are secured to the '

gs. 4(A) and 4(B) are explanatory views of a torsion
leaf spring with an armature attached thereto, wherein

Fig. 4(A) is a plan view; and

Fig. 4(B) is a side elevational view thereof; and
Figs. 5(A) and 5(B) show the driving portion of the
armature of a conventional print head, wherein |

Fig. 5(a) is a plah view; and‘

Fig. 5(B) is a side elevational view thereof.

A preferred embodimehf of a print head for dot matrix
line printers according to the present invention will be
explained with reference to the accompanyingldrawiﬁgs.

Fig. 1 is a schematic view of the entire structure of o/
an embodiment of a print head according to the present
invention. A plurality of completed stylus actuator units
20 are arranged %n parallel to each othér and secured to a
head frame 22 at predetermined positions which enable the.
respective stylus actuator units to impact to the recording
paper 90 placed over the outer periphefy of a platen 92.
The completed stylus actuator units 20 are secured to the

head



Head frame 22 by fixing screws 30 provided on el ectronagnetic actuators
28 each~of which is forned by winding aidei |- 26 around a core 24. A single
stylus agtuator unit 20 will be expl ai ned herei nunder. The feature of the"
present invention lies in the structure of the support nenber for an
armature 32 driven by the el ectromagnetic actuator 28. The armatur.e 32 is
secured to the central portion of a torsion |eaf spring 34 which has a
torsion property, and the torsion |eaf spring 34 i's attached to the stylus
actuator unit 20, thereby supporting the armature 32. In this enbodinent, a
torsion l'eaf Spameg22eby fQxisgnsoreed G0 prowided omed qutidonmyridtivhi ch
Is elongated froma yoke base support nenber 36 along the |ongitudinal axis
t hereof. The aotvatersedf eprhngf3whichplisc Edvrmed by wirsiiong |aeafoispriég
rest 40 at an appropriate position, and fixed thereon by fixing bolts 44

t hrough spri RFe#REs2rgoRe. 28n this way, the support nmember of the torsion
| eaf spring 34 is fixed to the torsion |leaf spring rest 40. Fig. 2 shows
the embodi ment shobnSiRgFRgstylugsassuatpromndtte iﬁédm<h¢iQﬂﬁiﬁﬂnﬁﬂtw'the
arrom1100.'Althoqgh t conpl eted stylus actuator units 20 are shown in
Fig. 2, actudl§5eIBUR@e¥tplicity of stylus actuator units 20 are arranged

for printing one |+Q§ %égguggtogagﬁgxg§eggn% ghggntion lies in the
structure of the support member for an armature 32 driven
by the electromagnetic actuator 28, The armature 32 is
secured to the central portion of a torsion leaf spring 34
_which_has a torsion property, and the torsion leaf spring 34
is attached to the stylus actuator unit 20, thereby supporting
the armature 32. |
In this embodiment, a torsion leaf spring rest 40 is
mounted on a support rack portion 38 which is elongated from
a yoke base support member 36 along the longitudinal axis thereof. The
--torsion leaf spring 34 is placed on the torsion ieaf spring
_ rest 40 at an apéropriate position, and fixed thereon by
= fixing bolts 44 through spring-preésers 42. In this way,
the support member of the torsion leaf spring 34 is fixed to
_the torsion leaf spring rest 40.
| Fig. 2 shows the embodiment shown in Fig. 1, as éeen
from the direction ihdicated by the arrow 100. Although two
cOmpléted stylus actuator units 20 are shown in .Fig. 2,
actually, a multiplicity of stylus actuato;gﬂﬁits\20 are

arranged fpr printing one line with do;:ﬁétrixes at ' a high

;. 3 )



;
-1 2- speed, as described above. The armature 32 is attached to the torsion

| eaf spring 34 by brazing or spot welding. A stylus 46 is attached to one :
end of the armature 32 through a stylui hol der 48. At the other end Qf;.the
arma- ture 32, a plunger 50 attracted” % the coil of the electro- magretic
actuator 28 is fixed. The plunger 50 is attached to the side of the

el ectronagnetic actuator 28 (the lower si'de in Fig. 1) on the armature 32.

On the other hand, the stylus 46 is attached to the recordi ng paper side

(the upper side in Fig. 1) of the armature 32. Accordingly, when the

pl unger 50 ld I ﬁ%ﬂi esilient force of the leaf spring 34,
t he stylus egﬁ%ﬁﬂh orS|on 1eaf spring 34 as a fulcrumin the

direction opposi ?1131 d s ‘E!,_Léeﬁli)g d & gleste}g (%? | ngésa{ﬁtéé

(the direction i y the arrow

operation. AgddaPYraidf @‘tt?‘&eq‘,émﬂ ortlon beI ow the styl us hol der 48
in the vicinity thereof 1n order to absorb t he shock produced when the .

attraction of the pitylye £6 i iteacies OB VAT FE I Wrndedsfe S§PPPE
and the stylus 46 is restored to the original position by the torsional

force of thehrengjiora |staflepriolgiedd . 48he Mahy cthdrs &R W GHe drita~
support rack portion 38 by a screw 54. -13- Figs. 3(A), 3(B), 3(0O, 4(A
and 4(B) redpas i3 & glomger 50 attracted by the coil of the electro-
magnetic actuator 28 is fixed. The plunger 50 is attached
to the side of the electromagnetic actuator 28 (the lower ';)
side in Fig. 1) on the armature 32. On the other hand, the |
stylus 46 is attached to the recordlng paper side (the upper
side in Fig. 1) of the armature 32.. Accordingly, when the
plunger 50 is attracted against the.Iesiliﬁnt'ferce of the
leaf spring 34, the stylus 46 moves with the torsion
leaf spring 34 as a fulcrum in the direction opposite to the
direction in which the plunger 50. |
is attracted (the direction indicafed by the arrow 200),
thereby effecting the impact operation; _

A damper 52 is attached to a portion below the stylus
holder 48 in the éicinity thereof in order to absorb the
shock produced wheh the attraction of the plunger 50 by the
'electromagnetic-gctuatbr 28 is stopped and the stylus 46 is
restored to the original position by the torsional force of

' the torsion leaf spring.34. The damper 52 is secured to the

support rack portion 38 by a screw 54.



the torsion leaf spring 34 and the armature 32 attached to the torsion |eaf
spring 34. Fig. 3(A) is a plan VPGM/Of‘lﬁe torsion | eaf spring 34, Fig.
3(B) an_el evational view and Fig. 3(C) a side elevational viewthereof. At
both side portions of an E-shaped torsion |eaf spring 38 are provided hol es
56 and 58 for receiving bolts for fixing the torsion.leaf spring 34 on the
torsion | eaf spring rest 40 of the stylus 'actuator unit 20. An armature
nmounting portion 60 for attaching the armature to the torsion |eaf spring
38 is formed at the central portion of the torsion Ieaf spring 38. As is-

Feapect i ve hol'es 503855 ¥GH o PR TS Tar 43 At AR SR s VR B
mounti ng pOr ihan (Bks1 onl NS A GRS §0f34t b%@@%rﬂ&rtyr%n%z%%ta%ﬁ%apw' des

the armature wth a desire onal torce as a force for restoring the

styl us-46 to ¢hiee isdichpl1eRd tdpinRf t3y, the inpact operation. The present
i nvention is further characterized’in that a bent portion 62 is fornmed at

the end portion ofrildie #(@)siidn d ¢afars Riiiewd 0¥ thacited silon Rleafepridg 134;,he
state in which the armature 32 is attached to the torsion |eaf spring 34,

The bent portFign BAB)S ai @lietart omalefvfiewt iand Fijor.e3de)i agstide t orsi on | eaf
spring 34 fromwarping in the -14- direction indicated by the arrow 300
in Fig. 3(B) elavatildnale vdescrthesedfat eAt Bioth 418 porkxipinsnofi em of the
torsion |eaf spring 34 with the armature 32 fixed thereto by brazing or
wel di ng, E-shaped torsion leaf spring 38 are provided holes 56 and 58
w | for receiving bolté_for fixing the torsion leaf spring 34 on
| the torsion leaf spring rest 40 of the stylus actuator unit 207
An armature mounting portion 60 for attaching the armature
to the torsion leaf spring 38 is formed at the centr;l
portion of the torsion leaf spring 38. As is clear from
Fig. 3(A), bridge portions 34a and 34b are providéd between
. the respective holes 56, 58 for fixing the side portions and
the armature mounting portion 60. The warping of the
bridge portions 34a, 34b provides the armature 32 with a
desired torsional force as a force for restoring the stylus
Wt . 46 to the original portion after the impact operation. The
present invention is further characterized in that a bent .
portion 62 is formed at the end portion of the torsion leaf
- spring 34 facing the plunger 50 in the state in which the
 armature-32 is attaﬁhed to the torsion ;eaf spring 34. The

bent portion 62 is provided for effectively preventing the

torsion leaf spring 34 from warping in the



and Fig. 4(B) is a side elevational view thereof. The bottom portion of the
armature 32 is fixed to the armature unting portion 60 of the torsion

| eaf spring 34 by brazing or meldingWM%Tlthe pl unger 50 béing situated on
the side of the bent portion 62 of the torsion |eaf spring 34. To the upper
surface of the torsion |eaf spring 34, the spring pressers 42 are secured

by wel di ng or adhesion. The spring pressérs 42 are provided with openings

42a and 42b for receiving the fixing bolts 44. Wen the torsion |eaf spring
34 is fixed by the fixing bolts 44 and the spring pressers 42, the portions

(stationary > | t, sion le spri 34_is,fixed by the
spring pr-essdgllr{éﬁ%'@ eﬂn%%g%]%e%?o%}% h%log?ﬂ)p%éq %cﬁg%t)r? i%)n' 3%s i‘ﬁlgl
constantly pRN-GfP gl stai& . On the other hand, the bridge portions 34a
and 34b between the respective stationary portions and the armatur-e

rounLing por 1O s | o Y e LIS BLAT P B e SEGHEEN, VG phel sy ong!

property and are biased in the directions Indica

500, respeckiivdr the dhmiaide eImbEi g téifeféwcﬁey %ﬁ%ﬁ&?%é%&él us

46. The operation of this enbodinment will now b or

starting thand iFiig.not (erEs | Hreide reXevi IthPPRE ew AL ISLSSE o7 ped i npact
driving current is first supplied to the el ectromagnetic actuator 28,

t her eby enebgittiony pdrtiom eof 4Heoramdtas i3y idefitedgss tHe dridwure
armature 32. At this tine, the stylus 46 attached to the other end of the
ar mat ur e 32 monndding: pantiare &0 raftthen trdigracteathisprimsg @b dy therdzinde
direction in which the plunger 50 is at- ' '
-or welding with the plunger 50 being situated on the side of o/
the bent portion 62 of the torsion leaf spring 34.
To the upper surface of the torsion ieaf spring 34, the
spring pressers 42 are secured by welding or adheéion; The
spfing pressers 42 are provided with openings 42a and 42b
for receiving the fixing bolts 44. When the.torsion leaf
spring 34 is fixed by the fixing bolts 44 and thé spring _ '%
pressers 42, the portions (statiohary surfaces) at which the
- torsion leaf spring 34 is fixed by the spring pressérs 42
are maintained on the support‘rack pprtion 38 in a conétantly
non-deformed state. On the other hand, the bridge portionms b
34a and 34b between the respective stationary poftions and
the armature mounting portion §d té which the armature 32 is
secured have a torsional property and are biased in the
directions indicated by the arrows 400 ahd 500, reépective-
ly, thereby enabling the impact operation of the stylus 46.

The operation of this embodiment will now be explained.



tracted. This operation is carried out by the torsional operation of the
armature nounting portion 60. Thus, .dot printing-is perfornmed by the end
porti-on{of the stylus 46. Since the arm@rure 32 with the stylus 46 attached
thereto is fixed at the central portion of the torsion |eaf spring 34 which
has a torsion property, it is supported in the state of being free from
friction, so that the durabili- ty thereof is enhanced in conparison with"
an armature supported by a shaft and a bearing, and:high-accuracy inpact
operation is enabled. In this enbodiment, the direction in which the

uneE 5L B SRS ST, AR Ml

| npacts, thereby enab a re for per I npa short

stylus strucgu %edZQ%Epﬁiedsﬁﬂggc%tdEivFﬁgeﬁﬁ§§ép¥ §Q EEQ&EdSugglgkﬁf&éo‘

magnet for attfacting the sty 6 on I 'npact operati-on Si

styl us 46’-iEhESeﬁgé%kgb%gygﬁggsgeﬁﬁakef Q@”athEFESy3gh@}?§zPH§iEhan6£Qser

to recordi ng paper. o the shorf stylus®strucfure, ~a stylus

gui-de for iHQQOQBEia&t&a%t&hgl%ﬁei?1dh§eensedowiEhe_hbﬁaeh¥eSBﬁplihi— i ng
the structure and reducing the cost. Since the bending stress applied to

the stylus 4@nis tefeGedhet Bey2ubs460ateadhea eonghdebthbe éadi giethenit
wWth respect to the bending stress, thereby relaxing the [imtation in the
mat eri al s usagmaftaree32nilse dritvens ipothieblérection olfcdmpastewhdkchhdsi ng
good wear resistance and such as a hard netal. Even if a high inpact force
is required, opposdteh&c. the direction: in which the plunger 50 is at-
g/ ' tractéd. This operation is carried out by the torsional
operation of the armature mounting portion:GO. Thus, dot
printing is performed by the end portion of the stylus 46.
Since the armature 32 with the stylus 46 attached !
thereto is fixéd at the centrai'portion of the torsion leaf.
spfing 34 which ﬁas a torsioh'property, it is supported in
‘the state of being free from friction, so that the durabili-
ty.théreof is enhanced in comparison with an armature
supported by a shaft-and a bearing, and hiéh—ébcuracy impact
operation is enabled.
= o In this embodiment, the.direction in which the plunger
50 is attracted is reversed to the direction in which thé
stylus 40 impacts, thereby enabling a wire for performing
- dot impact to édqpt a short stylus structure.
That is, since it is unnecessary to pfovide an electro-
‘magnet fof attracting the stylus 46 on the'impact operation.

side of the stylus 46, it is possible to dispose the arma-

ture 32 at a position closer to recording paper.



stylus is short, there is no fear of reduction in the inpact force due to
buckling. The operati.on of the bent peté+on 62 of the torsion |eaf spring
34 which is a conponent characteristic of the present invention will \here
be expl ained. The bent portion 62 effectively prevents the torsion | eaf
spring 34 from warping when the plunger 50 is attracted for printing
operation. Mre specifically, by formng 't he bent portion 62 the rigidity
of the torsion leaf spring 34 is increased so nuch as to prevent the
armat ure nounti ng portion 60 of the torsion |eaf spring 34 from warping

t dth | 0 tt ted t dth 24.
Acvar di g t ot neDhe SRDshic g %3? Bryide Bt s RS g%x%‘”%

ble t t d th t
Poar opring B5epulesnboiie evldd 3¢ diSH Ut At (b by Rms g?-”t ne
bent porti Oﬂnézthéngtbhclt%rél s'ﬁdpegl Aulifgt Lhatloke @i 'c%“%e bghﬁ'

the torsion | éaf spring 34 in the rectJon of 1 npact “of the st

setting thesgkass & fmaur 2o @heOlstiNast 465N reddled) iLh@rad e’
bent portion 62. Asggescrlbed above&haccordlng to this enbo |%§ﬁ%%p%e%h

possi bl e t oteuppasidele thendatigua? 1t i WHQhS&bE@%c{6tatEﬁ@hsénHHQQEt0 in
the state of being free fromfriction by the torsion |eaf spring 3 of
si npl e strustueespr ttieretybyelaxdingg thef limitiaddion dno the matezialsAs

expl ai ned above, according to a print head for dot
used. For ‘example, it is possible to use cheap material

having good wear resistance and such as a hard metal. ;J

Even if a high impact force is :equired, since the
stylus is short; there is no fear of reduction in the impact
force due to buckling. ’

The operation of the bent portion 62 of the torsion
leaf spring 34 which is a component characteristic cf the
present invention will here be explained. The bent portioa
62 effectively_preﬁents the torsion leaf spring 34 from
warping when the plunger 50 is attracted for printing
operation. ,

More specifically, by forming the bent portion 62 the
rigidity of the torsion ieaf spring 34 is increased so much
as to prevent the armature mounting portion 60 of the
torsion leaf spring 34 from warpihg toward the core 24 when
the plunger 50 is attracted tcward the core 24. '

According to the torsion leaf séring 34 of this embodi-
ment, it is pcssible_ﬁo set the rigidity in the direction of

warping of the'torsion leaf spring 34 by setting the length

\J



matri x printers of the present invention, by reversing the direction in
which the armature is attracted to the d%recf'tion i n which the stylus
knpact sja short stylus structure is redlized, thereby enhancing the
printing performance and obviating the need for a stylus guide. The
armature supporting portion through which the armature is supported by the
print head unit is conposed of a thin sheet having an L-shaped section.
Thus, it is possible to produce a cheap armature supporting portion having
a sinple structure and capabl e of supporting the armature.in the state of

Suppor i ng port e Sy iy, Bt SN Renl? siptihn, 62! Sng 1Y 3T 1
there has begq e3eddiad Wil det PneiBHHALANANHAALS DA RGHd:Pd

enbodi nent o errnvention, be “under st 00 various

rod 109t ons o dEIRINA N St bty J SRR WP AR
co0Be,Of 1°u) AUty e P! LKA b A MR feae 70111
stylus | ocat brding0 8 @xEeptd the .bent portion 62. ' o

As described above, according to this emboaiment, it is

possible to support the armature 32 with the stylus 46

o ‘attached thereto in the state of being free from friction by
the torsion leaf spring 3 of a simple.structure produced by
bending a flat sheeﬁ into an L shape.

As explained above, according to a print head for dot
matrix printers of the present invention, by reversing the
directioﬂ in which the armature is attiacted to the direc-
tion in which the stylus impacts, a short stylus structure
is realized, thereby enhancing the printing performance and

~ obviating the need for a stylus guide.

The armature supporting portion through which the

e
.

a}mature is supported by the print head unit is composed of
- a thin sheet having an L-shaped section. Thus, it is
possible to produce a cheap armature supporting portion
" having a simple structure and capable of supporting the
armature .in the state of being free from friction, thereby
enhancing the durability of the armature supporting portion

and enabling accurate impact driving.



a pl unger of an el ectromagnetic actuator neans | ocated at the other end of
the armature, the armature being rockably secured, at a | ocation between
said ends, to a yoke base nenber of tfi8-head by way of a leaf springy .
providing a torsion capability which | eaf spring has side portions secured
to the yoke base nenber, a central porti.on secured to the armature and a
portion associated with the torsion capability which extends in a direction
substantially orthogonal to the plane of the side portions so as to enhance
the rigidity of the spring, the stylus and plunger being | ocated on
opposite sides ' u S t v n f.the_plunger.in a
direction tomargéh%gg gﬁgg%r%%%gﬁ% ?c&%%?ﬁgkgaEgéﬁgeégn%%eﬁﬁﬁ SBF the
stylus in ! YRQPROS) LLectl . in . cl ai med
in clain11?c€$%§%§ﬁé?ﬁ%bo?ghggg%%?fgfégt%%%?%ﬁangt?ghgé% %ﬁggﬁgégﬁép#?ng

I s adj acentyil® Hé UiL&ErsBood tﬁa@”r&fi&%‘%@&if.iéﬁﬁ?gné ”m%r ah g ﬂ:a?ét ﬁe

havi ng a support rack nenber extending along a longitudinal”axis o

yoke base agifef@fosUanaritngst IRtehded UtRat 2PHe 2Qappahasd’ E18imESEovEsUr ed
to the support rack nenber and to the side portions of the |eaf spring. 4.

A print heasll hssudthi medi ficatbons 3as Wbl Piwi thin St Ottué a§Ki FEEDERA

i ncl udes a danper disposed in the vicinity of the stylus end of the

ar mat ur e sosespe cofibtbe bibwenthonk produced by novenent of the armature. 5. .
A print head as clained in any of clains 1 to 4, wherein the leaf spring is
provi ded with bridge portions between the side portions and the central

posi tion. 6. A print head a clainmed in any of clains 1 to 5, wherein the
| eaf spring has an E-shaped configuration for form ng the side and centraly/
portions. ' '



7. In & print head for dot matrix oprinters -20- | )
111141211212112111112121212111 conpri si ng:” L a

head-frgue and a plurality of stylus actl@ator units being arranged in
parallel to each other and secured to said head fra&ET—E%Eﬁ_BT_EEﬁTT?ﬂTﬂ us
actuator units having; an el ectromagnetic actuator fi’aﬂm"“ ' frame
and energi sed by an inpact driving current, a yoke b wﬂm ,l gi , .
stylusamxdEXfﬁsunit, an armature rockably supported tb Sai & y#kes base
while fixifg-—a stylus for printing to one end thereof and having at the

ot her end thereof a plunger attracted by said el ectromagnetic actuator,
whereby said stylus is inpacted to recordi ng paper by attracting said

pl unger to said el ectromagnetic actuator when said inpact driving current

i s supplied; thelinprokepaitntohpadsifor dotummatrixepintepportheghead
ar mat ur e ! [ ol | ; S I Xin n n e
pl unger f?%gnﬁﬁﬁégn%ﬁ%nnggaiagﬁagggbbggg J'ls?l c.\rgef%a*iﬁeiglég%‘?i%% gﬁgm%f‘c %sntéil] d
stylus is @& geriofipa megnetd ofiacita tor i meams chosatedppagndgde i s

attract edothed SWR0HE NEHBCIa PRARG KO PR 2bmadwral Y i®gl rH¥kAB1y
anarly fixed to said yoke base”and a central

havi 10 5| e Rk Popnd SopLanare Lhacd o ) nleke 0575 ke A
portion pmenkengp#f the head by way of a leaf spring providing a torsion
- capability which leaf spring has side portions secured to the
i yoke base member, a central portion secured to the armature
\— and a portion associated with the torsion capability which
- extends in a direction.substantially orthogonal to the plane
of the side portions so as to enhance the rigidity of the
spring, the stylus and plunger being located on opposite sides
of the armature such that movement of the plunger in a
 direction towards the electromagnetic actuator causes movement

of the stylus in a substantially opposite direction.

2. A print head as claimed in claim 1, wherein the
orthogonally extending portion of the leaf spring is adjacent
the plunger. ' '

o 3. - A print head as claimed in claim 1 or 2, having a
support rack member extending along a longitudinal axis of the
yoke base and for supporting the armature, and a leaf spring
rest secured to the support rack member and to the side
portions of the leaf spring.

4. A print head as claimed in claim 3, wherein the
support rack member includes a damper disposed in the vicinity
of the stylus end of the armature so as to absorb the shock

- produced by movement of the armature.

5. A print head as claimed in any of claims 1 to 4,
wherein the leaf spring is provided with bridge porﬁions
between the side portions and the central position.

6. A print head a claimed in any of claims 1 to 5,

- wherein the leaf spring has an E-shaped configuration for
fdrmiqg the side and_central-portions. .
| 7. In a print head for dot matrix printers



'tofsion cababirity in the direction of inpact of said stylus with respect .-
to the stationary side portions; said torsion spring being provided w.th at

| east one bent portion associated with=4%® torsion capability wiich k§ﬁbent

in a direction substantially orthogonal to the pmllmm'uim";m '
portions are fixed so as to enhance the rigidity I J

prevent sabthpxdrssirge spring fromwarping. 8. A pri*fnt¢helad ¥ os ax

d-side
spring and
ot matrix

printer, the head ' t ially as hereinbefore described with
MY R .

reference to an in Figs. 1 to 4B of the draw ngs

a plurality of stylus actuator units being arranged in

parallel to each other and secured to said head frame;
" each of said stylus actuator units having;

an electromagnetic actuator fixed to said head frame and
energised by an impact driving current, '

a yoke base fixed to said stylus actuator unit,

- an armature rockably supported to said yoke base while
fixing a stylus for printing to one end thereof and having at
the other end thereof a plunger attracted by said
electromagnetic éctuator,- |

whereby said stylus is impacted to recording paper by
attracting said plunger to said electromagnetic actuator when
said impact driving current is supplied;

the improvement comprising:

a support member sﬁpporting said armature at an
intermediate position between the stylus fixing end and the
pluﬁger fixing end on said yoke base such that the direction
in which said stylus is impacted 'is the reverse of the
direction in which said plunger is attracted; o

said suppbrt member being composed of a torsion leaf
spring having side portions being coplaharly fixed to said
yoke base and a central portion having said armature
supportingly fixed thereto, said central portion providing a
torsion capability in the direction of impact of said stylus

with respect to the stationary side portions;

said torsion spring being provided with at least one
bent portion associated with the torsion capability which is
bent in a directiom substantially orthogonal to the plane in
which said side portions are fixed so as to enhance the

. rigidity of said torsion spring and prevent said torsion

spring from warping. _ _

8. A print head for a dot matrix printer, the head
being substantially as hereinbefore described with reference
to and as illustrated in Figs. 1 to 4B of the drawings.
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