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head. Background Art [0002] 10 A dot-i npact |m|m“"|
printer is known as a con BRRIIQN i nter, and &'5915%

Clﬁf er_type %rint head i s al so known. The print head

s ERINEHEAROF PRINFH AND GARSPACERISER ROl THE PRINT HEAD

el ectromagnetically driven (see, for exanple,_

Unexam ned Patent Application KOKAl  Publication No.

H2- 39947 (p. 2 and 3, and FIG..ﬁ%%ka[OOOS] 15 Fgmm

shows t he mechani sm of a cogshai cl apper ty \llumiﬂlmll“ul“l“l““.
print head. As shown in FIG 10, in the conventi onalcoooo2*
pl00At] head, a plurality of print wires 52 are slidably

hel d by a yoke presser frane 51. The rear end portion

of edldis psesent inygntiongplajes t¢ 4 peidt hend fohe ptimtadiand) a gapl sprcer used for
a print lever 53. [0004] 20 A core 54 is fornmed of a
sheprintlgadt i c naterial, and has iron cores 54a. The

end face of the iron core 54a faces the end face of

the print lever 53. As a cdBadkgrqundsArtupplied to a

drive coil 55, the iron core 54a beconmes magneti zed.

[M90B] As the iron core 54a is magnetized, the iron

core 54a, the print lever 53 and a yoke

A dot-impact type printer is known as a conventional printer, and a clapper type
print head is also known. The print head is a type that a plurality of print levers are
electromagnetically driven (see, for example, Unexamined Patent Application KOKAI
Publication No. H2-39947 (p. 2 and 3, and FIG. 1)).

[0003]

FIG. 10 shows the mechanism of a conventional clapper type print head. As
shown in FIG. 10, in the conventional print head, a plurality of print wires 52 are slidably
held by a yoke presser frame 51. The rear end portion of each print wire 52 is fixed to
the leading end of a print lever 53.

[0004]

A core 54 is formed of a soft magnetic material, and has iron cores 54a. The end
face of the iron core 54a faces the end face of the print lever 53.  As a current is supplied
to a drive coil 55, the iron core 54a becomes magnetized.

[0005]

As the iron core 54a is magnetized, the iron core 54a, the print lever 53 and a yoke

plate 56 form a magnetic path. The print lever 53 is attracted to the respective iron core

54a, and the print wire 52 is urged toward a print surface direction (downward side in FIG.

10). The print wire 52 protrudes from the print head, and the leading end of the wire is



25 plate 56 forma magnetic path. The print |ever 53
is attracted to the respective iron core 54a, and the
print wwire 52 is urged toward a print surface
direction (downward side in FI & 10). The print wire
52 protrudes fromthe print head, and the | eading end
of the wire is 2 hit against the print surface.

QOOQL Yoke gla es 57, 58 are stacked above the yoke
t{eamesC RISWOW®i n FIG 11, the yoke plate 57 has
TW@JErality of notches 57a. The print |levers 53 are

i & ted into the 5 respective notches 57a. [0007] As

gggmﬁi‘gPQfe%g %58 i’mft&lhse ¥%§§D,J’v'e3&e§y<§c%§{f%§ ggl ‘”62 !sbc;]\grk i FIG. 11, the

58c. [00 1Q The rear .en ortion of a print |ever,
3555 aiafe s ity o TRIAES 355, birpingcs A 4 aHerted into the
becones a su 9rt point for the print |lever 53. The
5 msaa?tbvcwﬁﬁegﬁ df the print lever 53 is inserted into
(#ﬁﬂg hol e 58b, thereby fixing the position of the
E‘P | ever 53. The stopper portion 58c abuts the
print |ever 53 when the print_lever 53 is attracted to
the f'f8RoWR By IG5 44, thsyaks plapy Fshasplurabhqles ia, plagaldong holes 58b,
fromhitting the iron core 54a. 15 Di scl osure of
Pﬂ‘géﬁ{quFFPW%‘bls%‘im to be solved by the invention
0009] The print |ever 53 repeatedly hits the stopper
k &lon 58c. The yoke plate 58 is 20 forned of a thin
tabul ar nmetal. Therefore, as the print |ever 53 ) .
10 1 epedbenayeny partiop pEa pEREever 3 s imgrted miiahelp S8afandhis position
0010
ecomgs a support point for the print lever 53. The middle portion of the print lever 53

is inserted into a long hole 58b, thereby fixing the position of the print lever 53. The
stopper portion 58c abuts the print lever 53 when the print lever 53 is attracted to the iron
core 54a, and suppresses the print lever from hitting the iron core 54a.
15
Disclosure of Invention
Problems to be solved by the invention
[0009]
The print lever 53 repeatedly hits the stopper portion 58c. The yoke plate 58 is
20 formed of a thin tabular metal. Therefore, as the print lever 53 repeatedly hits, the yoke
plate 58 gradually deforms.
[0010]
Wrinkles are formed in the yoke plate 58 due to the deformation of the yoke plate 58.
Namely, the stopper portion 58c of the yoke plate 58 is misaligned, thereby forming an
25 overlapped part. Due to the wrinkles, it becomes difficult to maintain an appropriate gap
between the yoke plate 58 and the print lever 53, resulting in a difficulty of obtaining

appropriate print pressure.



Winkles are formed in the yoke plate 58 due to the
deformation of the yoke plate 58. Nanely, the stopper
portion 58c of the yoke plate 58 is m saligned,
thereby form ng an 25 overl apped part. Due to the
winkles, it becones difficult to maintain an
appropriate gap between the yoke plate 58 and the
gbbpf | ever 53, resulting in a difficulty of obtaining
pprdpriate print pressure. 3 [0011] The present

f
cor PR 5y S ot e i 83 pgnions
id h f.
o E%ﬁ%%ﬂb%swﬁwseﬁ?wvgﬁn FBasprine B &be el feeitcg which
yoke plate .a rint | ever % Means f ol vi t.he
53 B Biriot B gftaR g ppicRat are by sebe voke g ndEgntlover

5of a printer according to the first aspect of the
i nvention conprises: 10 a plurality of print wires

each hitting a | eadi en tiop against a print
surface to do printpﬁﬁPSg“ﬁP& ‘g??ggﬁm?%turn springs
ﬁﬁéﬁﬁ urge the respective print wires in a direction

|te to the print surface a plurality of print
| eve hani.sm each of copprises a print |eve
and ‘ﬁﬁ?/pﬁg?b Gk @ Prigh e t} GPrinderaceRramgdo s f“éh%%?“t of the
print, wire, .the print Iever having a | eading end
dBY??@HC?WﬁP“ﬁbuts a rear end portion of a
pcorre print wre, the noving yoke forned of a
rmg r‘i‘éﬁ&éﬁ %PP&Y"“ shepchhiting @denglgaeqdé&m%%gw fpBiAt surface to
the print lever, and the print |ever pressing the
iBRLr e in a d|rect|on of the print surface; a yoke
which is formed of a soft magnetic material, has a
pl urAIelity Y TetHE SPEBEE Whishange the TRREFiiNG DIt Srikesfima direction
t hat faces an end face of the respective noving yoke,

tAPROTHEGA & pray surface;

a plurality of print lever mechanism each of which comprises a print lever and a
15 moving yoke, and which is provided for each print wire, the print lever having a leading
end portion that abuts a rear end portion of a corresponding print wire, the moving yoke
formed of a magnetic material and attached to a rear end portion of the print lever, and the
print lever pressing the print wire in a direction of the print surface;
a yoke which is formed of a soft magnetic material, has a plurality of iron cores each
20 bhaving an end face that faces an end face of the respective moving yoke, the magnetized
iron core attracting the moving yoke, thereby causing the print lever to urge a
corresponding print wire in the direction of the print surface against urging force of the
return spring;
a yoke plate which is formed of a soft magnetic material, and forms a magnetic path
25 between the yoke and the moving yoke of each print lever mechanism; and
a gap spacer which is inserted between the plurality of print levers and the yoke plate

to set a clearance between the print lever and the yoke plate, and has a plurality of



iron core attracting the noving yoke, thereby causing
the print lever to urge a corresponding print wire in
the direction of the print surface agai nst urging
force of the return spring; a4yoke plate which is
formed of a soft nagnetic material, and forns a
magnetic path 25 between the yoke and the noving yoke

of. each print |ever chani.s and a gap spacer which
Heinf S Rt e f T BRI Ay asted G Pty dgteby
the yoke plate to. set cl earance between the print
|a§€fé¥m§ﬁ@%?%$f% REFNGITIRt fever, et ek plafen w%veglf 4
print-lever abutting portion each allow.ng the )
at t r‘%f‘cgaé’ospa‘fqrglﬁs P%tsgffs qagh fprmed betvesen pglioiniRg gpes ¢ighe plurality of
&Eggg% fromeach print |ever to the yoke glate, and
VAT FEnERTERnS apd fhedndiyiduabrrinzeyer ABYtHRE PRRIORE ¢ separated

adj.oi ning ones of the plurality of print-Iever

5 éﬂﬁﬁcreﬁﬁndﬁliﬁri)@r%‘,e agAdethe i ndi vi dual print-1ever
abutting portions are separated 5 and independent
flP&lone anot her. [0013] To achieve the object, a gap
spacer for a_print mechani smaccording to the second
aspedp aghieygdeioRirsh @i 43 SPAEHFIr fasing msichanist ageasding te the second
| ever pechani sms which have a plurality of print
|agRest of the dvention Feapasesiaplurglitynf pring teyer mechagismsovhignhave a
of a print surface and 10 noving yokes attached to
Pharpligytaf peinpleyens presyidg sespachnsiasmivires imp disessionrafa print surface and
cores to attract respective noving yokes to urge the

10 ppoving yipkes attahed e ragpecsioe point lsvershyqkel whick aldweizon eords to attract
a yoke plate which fornms a nagnetic path between the
yeIpEctiNeaneHBg hokasrig uygskibe prinewgesiin thpdireationof ithegwint eaiface, and a
between the plurality of print |evers and the yoke
proke plateawhiich fermes gonagnstic ppthdfetwednnthe lyekeandatbe niciving yoke, the gap
portions where the respective print |levers, attracted
tSpagen & ingested brevasn dbeplygalityef printilensry akietbe avke pleteeand s a
the iron cores, abut and wherein the plurality of
lurakity| of paint-leyer abuiingoportipnmehere themespestive pantdeveng wiracted to the
not ches each fornmed between adjoining print-Iever

15 gioke platrgbypie maying yeked atiragteddp dredradcdress abutraad wherein
anot her.

the plurality of print-lever abutting portions of the gap spacer have notches each

formed between adjoining print-lever abutting portions, and are separated from one
another.
[0014]
20 The gap spacer may be formed of a material having smaller coercive force than
coercive force of the yoke plate.
[0015]
It is desirable that the gap spacer should have coercive force formed by a material
having a higher strength and flexibility than those of the yoke plate.
25 [0016]
For example, a leading end portion of each print-lever abutting portion of the gap

spacer is separated from a leading end portion of the adjoining abutting portion by the



[0014] 20 The gap spacer may be forned of a materi al
havi ng smal |l er coercive force than coercive force of
the yoke plate. [0015] It is desirable that the gap
spacer shoul d have coercive forte formed by a materi al
havi ng a higher strength and flexibility than those of
t he yoke plate 25 [0016] For exanple, a | eading end

port.ion each rint-I abuttin tion of 'the
Gt 87, s a3 berbp vt o et Wi aihacortsmo e adioining
e ad oi ni ng abuttlng portion by the 5 notch, and
WEMEROTHN: ti on thereof is formed integral with a
q@éi portion of the adjoining abutting portion.
For exanple, each print-lever abutting portion
of the gap spacer i.s formed in a shape. 5 having

nar r 6% PEERRIRPaER BrIRbIY SO HIG pgrwruef tha gep ﬁ@ﬁ@f 1§ fprmed in a shape
[0018] The potch is formed_ in, for exanple, a
5 thavingqRaETovs leagios vl eArtige eBrlesYide Baseatorioe | eadi ng
end portion of the print-lever abutting portion, and
s narrow at the base portion of the print-I|ever
abutting portion. 10 [0019] For exanpl e, each
pri nflhe@gish is farmer iy fposxample grtriapgula shapaubich beepmes wide at the
formed as to be wi der than the print lever. [0020]
|leading gresportipn ef theprint-iry ehehu¥ing PRIGPE, 49d breqmeschaaovt & the base
extend to a position near the 15 noving yoke or to a
pRsgtien ehthp @y@h&vgmmuttywonl@n [ 00211
10 [0019]
For example, each print-lever abutting portion of the gap spacer is formed as to be
wider than the print lever.
[0020]
It is desirable that the notch should be formed as to extend to a position near the
15 moving yoke or to a position beyond that position.
[0021]

The gap spacer comprises, for example, a ring-like member and the plurality of
finger-like abutting portions extending from the ring-like member toward a center of the
ring.

20
Effect of the invention
[0022]
According to the invention, because the abutting portion of a print lever is separated

away from the abutting portion of an adjoining print lever by a notch, it is possible to

25 continuously maintain an appropriate gap between a yoke plate and a print lever.

Brief Description of Drawings



The gap spacer conprises, for exanple, a ring-like
menber and the plurality of finger-like abutting
portions extending fromthe ring-like nenber toward a
center of the ring. 20 Effect @f the invention

[0022] According to the invention, because the
abutting portion of a print lever is separated away

f Bgithe abutting portion of an adjoining print |ever
69 ]notch, it is possible to 25 continuously maintain

an a iate gap hetween a yoke plate and a print _
| evefl.plr(f @ﬁ i Zz’f CfBg%'g‘?CPBW NV Fhaying theystrugture ol pringhepdof a printer
éL A cross-se?}ipnal vi ew showi ng the structure of a
Foringdg an gmbgdispentphthe inyepsPRi ng t o an enbodi nent of
t he invenﬁionE?QFIGi 2] A partial enlarged view of
FI G [HG.g][ ¢ partigenfagged ey QfiEG- Vi ew and (b) is a
si de ¥IGMIOf a print |ever mechanismshown in FIG 1.
5 [ FI al ]!E] 3@ a)(a)i 1iga @laﬁq vigw and(b)dpd s{dg)vigvg ofa print lever mechanism shown
cross-sectional view of a |l ever guide shown in FIG
I?f? c] 5] (a) is a plan view and (b) is a
cross-sectional view of a |lever spring showmn 10 in
FI ¢ [HIG. rlﬂ:| &) igp p(ag)wq:\g apd g:p)aﬁ agrasyrseqipnpliew of a lever guide shown
cross-sectional view of a yoke case shown in FIG 1
PFF@?~V] (a) is a plan view and (b) is a
cross-sectional view of a yoke plate showmm in FIG 1
15 [ H1G- 58] (A ippakenpieswand (k) igagraspaessionalhdew of m 1évleGspring shown

1
10 in FIG. 1.
[FIG. 6] (a)is a plan view and (b) is a cross-sectional view of a yoke case shown
in FIG. 1.

[FIG.7] (a)is aplan view and (b) is a cross-sectional view of a yoke plate shown
in FIG. 1.
15 [FIG. 8] A plan view of a gap spacer shown in FIG. 1
[FIG. 9] Both (a) and (b) are plan views showing modified examples of the gap
spacer shown in FIG. 8.
[FIG. 10] A relevant-part cross-sectional view showing a conventional print head
for a printer.
20 [FIG. 11] A plan view of a yoke plate (1) shown in FIG. 10.

[FIG. 12] A plan view of a yoke plate (2) shown in FIG. 10

Description of reference numerals

[0024]
25 1 Print head
11 Wire case

12 Print wire
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[FIG 9] Both (a) and (b) are plan views show ng
nodi fi ed exanpl es of the gap spacer shown in FIG 8.
[FIG 10] A relevant-part cross-sectional view show ng
a conventional print head for Ta printer. 20 [FIG 11
] Aplan view of a yoke plate (1) shown in FIG 10.
[FIG 12] A plan view of a yoke plate (2) shown in

FIG 10 ripti o reference nunerals [0024] 25
1 PriI%t Iﬁ‘gf"‘g’n@@ ¥%se 12 Print wire 7 14 Print

|EVEIi g{;gl sm 14a Print |lever 14b Myving yoke 20
Yoke %aas ®Yoke plate 24 Gap spacer Best Mbde for
Carr t. the Invention 10 [0025] Hereinafter, an
expl ‘H%\tl AViE Pk%e given of a print head for a

pri nE(S g%qrdl ng to an enbodi nent of the invention
Wi t h“Y ef ¢8% o0 the drawings. FIG 1 shows the

stru rint head 1 for a printer according to
t he ie gﬁqqﬁ‘?éﬁﬂg FIG 2 is a partial enlarged view of

FIG&%. ﬁ%The print head 1 for a printer of the

enbodt nent?PREE wire case 11, print wires 12, return

springs 13, print lever mechanisns 14, a | ever guide
15, a stopper 16, a |ever spring

Best Mode for Carrying Out the Invention

[0025]

Hereinafter, an explanation will be given of a print head for a printer according to an
embodiment of the invention with reference to the drawings.

FIG. 1 shows the structure of a print head 1 for a printer according to the
embodiment. FIG. 2 is a partial enlarged view of FIG. 1.

The print head 1 for a printer of the embodiment has a wire case 11, print wires 12,
return springs 13, print lever mechanisms 14, a lever guide 15, a stopper 16, a lever spring
17, spacers 18, 19, a yoke case 20, a yoke plate 21, a drive coil 22, a bobbin 23, a gap
spacer 24, a head cover 25, and a latch spring 26.

[0026]

The wire case 11 is for setting the components of the print head like the print wires
12, and is formed of, for example, a plastic. The wire case 11 has a lateral cross-section
formed in a circular shape with respect to a central axis 110. FIG. 1 shows the
cross-section of the wire case 11 in an axial direction. The wire case 11 has a stepped
portion 11a for holding individual components, such as the spacers 18, 19, and the yoke
case 20.

[0027]

Formed in the wire case 11 are nine holes 11b for print wires 12 and nine grooves



17, spacers 18, 19, a yoke case 20, a yoke plate 21, a
drive coil 22, a bobbin 23, a gap spacer 24, a head
cover 25, and a latch spring 26. [0026] 20 The wire
case 11 is for setting the comfonents of the print
head like the print wwres 12, and is formed of, for
exanple, a plastic. The wire case 11 has a latera

Cr.0Ss-sectio formed in a ¢ircular shape with respect

(e BoaRERE e senim panesEde hediaolehElbcre dispessdriibantially

of the wire case 11 in an axial direction. The wire .

yewly for gk 48 aeup e cepiraliaxisnl 10 qf gheg wire igasedllng Each hole 11b is

i ndi vj dual, conmpanents, such as_the spacers 18, 19, and

tfﬂ’é'n én “fgmenggge@z&n P EP3AL surfasendyl Bagses troygh theweigecase 11.
éﬁ e nine holes 11 b for print wires 12 and ni ne

es 8 1lc for latching the return springs 13. The

nine_holes 1]l b are disposed substantially evenly for

3 each The PHROHEs haredemiriniing aud allaws therleadieg ond portiemsethereof to hit
11. Each hole 1 Ib is formed in an inclined direction
tagaipsifhe pEntsyFipge Bke o pigcpakpapst {95 pengn+ N¥ingipriat wiree 12 are
11. . [0028] 5 The print wires 12 are for printing and
ArPyded. epdinseded P e despestiviediplestibfamned ip the wire case 11.  The rear
agai nst the print surface |ike a piece of paper for
oA pertiog. of therrind wigg 12nsithiskerzhary e lepding endportigndto efficiently
inserted into the respective holes | |Ib forned in the
Wransmg {arse from thg pring lever mpchapisat 1on of the print wire
12 is thicker than the | eading end portion to

10dPP2%Yi ently transmit force fromthe print |ever
mechani sm 14. 10 {0029] The return springs 13 are for
ur gi Age ravemrspspecid we fprurgingthe respeckive priat wireet? inondirection
opposite to the print surface. Nine return springs 13
ANPRoPiedQ thtapfint gurfaces p&Ning sequrnispngsph3 are praividesl foPresfidvtive nine
return spring 13 conprises a coil spring into which a
mringwisgp 12 1Phe returp spang &3 comprased atcpd spunglintowhichra print wire 12 is
the return spring 13 is inserted into a groove | |c of
inserted. The bottom end portion of the return spring 13 is inserted into a groove 11c of

15 the wire case 11, and held by the wire case 11.
[0030]

The print lever mechanisms 14 are for hitting the respective print wires 12 against
the print surface. The print lever mechanism 14 is formed in, for example, a shape
shown in FIG. 3(a) and (b). FIG. 3(a) is a plan view of the print lever mechanism 14,

20 and FIG. 3(b) is a side view thereof. As shown in FIG. 3(a) and (b), the print lever
mechanism 14 comprises a print lever 14a and a moving yoke 14b. The leading end
portion of the print lever 14a abuts the print wire 12.  The rear end portion of the print
lever 14a protrudes from both sides.

[0031]

25 The moving yoke 14b is formed of a soft magnetic material, and is formed in a

cylindrical shape. The moving yoke 14b is fixed to the rear end portion of the print

lever 14a by, for example, caulking.



15 the wire case 11, and held by the wire case 11.
[0030] The print |ever nmechanisns 14 are for hitting
the respective print wires 12 ainst the print
surface. The print |ever nmechami sm 14 is formed in,
for exanple, a shape shown in FIG 3(a) and (b). FIG
3(a) is a plan view of the print |ever nechani sm 14,
iﬁ(gaﬁd FIG 3(b) is a side view thereof. As shown in
3(a) and (b), the print |lever mechanism 14

RS RSB P A Bk Y e PRS2 Gt e T

Pl 244 PV orraamole o s Ripr aBet (ot ol 388 i face shown

IHIGHEE TG0 §s 2 B5FT sraruil Sk alsBe Hime Ardvindicy e As

5 b S S R s L s S gBinpgions 150 4
uide 15 is for fixing the rear end portion of

| ever, {
tt'i‘F‘efe";S'Pg Rorton, e apg the protrpsions of the geag end porkigy ef thegrint lever 14a fit
I I h h in FIG 4 d id
?%%gpegﬁ@g\%\g{ glrl]igir: (153 Sua}? v Ss tl?q\,%ulltﬁ%‘@r 14 n;(i)%zlblgri]n th% v%lrtic?il direction.
@%@SS’SFCtiO al viewalong aline AAAin FIG 4(a). As
RERA LGVEF Fradnoves4y tignteridasy direion) veiffethe fiitingporgon 45a taken as a
provided with fitting portions 15a. As the fitting
PBPRATHPPAS S and the protrusions of the rear end
n of the print lever 14a fit together, the

(10
10 ﬁ@Qﬁéﬂ gui de 15 supports the print |ever 14a novable in
the vertical direction. The print |ever 14a noves in
t he VBS toBRgT 1§iip &tlatshmwhqqle@l&eg £nd portign 96 thei poimt Jeygr 14a when the
taken as a support point. 10 [0033] The stopper 16 is
Peint wies h? A havsed J@a{g¢ wiresase bloand svdisfosecharopnd an axial portion 11d
| ever 14a when the print wires 12 are housed in the
the wiaggasell. and is di sposed around an axial portion

106541
15 The lever spring 17 is for holding and latching the rear end portion of the print lever
14a to prevent the rear end portion of the print lever 14a from coming apart from the lever
guide 15. The lever spring 17 is formed in, for example, a shape shown in FIG. 5(a) and
(b). FIG. 5(a) is a plan view of the lever spring, and FIG. 5(b) is a cross-sectional view
along a line B-B in FIG. 5(a). The lever spring 17 has nine nail portions 17a. The nail
20 portions 17a are respectively disposed around the central axis for each 40° or so. The
leading end of each nail portion 17a holds down the rear end portion of the print lever
14a.
[0035]
The yoke case 20 is for attracting the moving yoke 14b of the print lever mechanism
25 14 to drive the print lever 14a. The yoke case 20 is formed of, for example, a soft
magnetic material, such as electromagnetic soft iron or silicon steel. The yoke case 20 is

held on the stepped portion 11a of the wire case 11 via the spacers 18, 19.



of the wire case 11. [0034] 15 The lever spring 17 is
for holding and latching the rear end portion of the
print lever 14a to prevent the rear end portion of
the print |ever 14a fron1coninéoapart fromthe | ever
gui de 15. The lever spring 17 is fornmed in, for
exanpl e, a shape shown in FIG 5(a) and (b). FIG
ﬁ@aéﬁfs a plan view of the lever spring, and FIG 5(b)
[ cross-sectional view along aline B-Bin FIG
5(a) .. The lever spring. 17 _has nine nail portions 1l7a. )
The rAFYOEHCHEAH fosmeg 1. Loreexamplte ashipe powndpslad.  FIG. 6(a) is
around. the. central axis f each 40 or so. The, ]
[HRIAR Kl Vo BYORERAAE Fiand SOt 6O e oraionabXisw Heng a line C-C
r.e e portion of e int leyver 14a. [0035] _The
ye%ré(}cgéé s fhovmgp F&& ?@if"il )1 he YAk Fasg 2{> Brening grogfcores 20a.
t.he print |ever chanism 25 14 to drive the print

3 ﬁ?ﬁe&f&%’é?s f@?@?tﬁ@e@ 8 dheyypkecasesthippugh a way thatthsgndefaces
a sof{ . magnetic material, such as el ectromagnetic _
JB¢reof fagp respective prd faces efdiine meyinggjokes Hbofahe pent lgegranechanisms
on the stepﬁed portion 11 a of the wire case 11 via
the Jdpubepekegrse 29 is maenefipgsh ghe rpacareR@a atfyaets e ingving yoke 14b.
formed in, for exanple, a shape shown in FIG 6. FIG
d§9§ﬂis a plan view of the yoke case 20, and FI G
6(b) .is a cross-sectional viewalong aline CGC in
FI G Theapke platesHqisfor farmping,a dossyl maggeticpath,tand iy frmed of, for
case 20 has nine_iron cores 20a. 5 The iron cores 20a

10 gxampls, gsaft saghetic Mareale sich s3@lacomagnetis spfijrontatsiliden steel.  For
end faces thereof face respective end faces of nine
IR (hsiooke plate BF istfpangst inrit shiape,ghovwmein 3G &(as and @). AFIG. 7(a) is
t he yoke case 20 is magneti zed, the iron core 20a
s Pla¥iey ofithe weke plate YdkandiE6. 7(1)09aviosFhrstipndle/iph atoag a line D-D.
21 is for formng a closed magnetic path, and is
2% theynoin FIGoY () ande(barthe sokeaplaisfis proagled with mne beleaR]a through
such as el ectromagnetic soft iron or silicon steel.
pyhich the respective moving yokes 14b of the print lever mechanisms 14 pass. The nine

15 holes 21 are formed in the yoke plate 21 around a central axis 110 for each 40° or so.
[0038]

The drive coil 22 is for magnetizing the yoke case 20 and the yoke plate 21 as a
current is supplied thereto. The drive coil 22 is wound on the bobbin 23. The bobbin
23 is formed in such a shape as to surround the circumference of the iron cores 20a of the

20 yoke case 20.
[0039]

The gap spacer 24 is for maintaining a gap between the yoke plate 21 and the print
lever 14a appropriately. A gap spacer 24 having a thickness in accordance with the
heights of the yoke case 20 and the yoke plate 21 is used to eliminate the variability in

25 heights between the yoke case 20 and the yoke plate 21.
[0040]

The gap spacer 24 has following functions.



exanpl e, the yoke plate 21 is fornmed in a shape shown
in FIG 7(a) and (b). FIG 7(a) is a plan view of the
yoke plate 21, and FIG 7(b) is a cross-sectional view
along a line DDD. As shown inlFIG 7(a) and (b), the
yoke plate is provided with nine holes 21a through

whi ch the respective noving yokes 14b of the print

o mEHYY g k52 PRPIFS1e Grehliad & to g bidh s @berapn. More
for .each 40 . 10038] The drive coi] 22 js for
SREFBEND; ih Phe Setedhe Baa! Iaterada it A< Bicisngr an g vak plae 21,

current s s lied thereto. The drjve coil 22 is
TP dfVe s BB Rn s goker Bty bicusezaf the regibiag magnetism of the

such shape.as to surround the circunference of the
iYPE?]P@EFrgs g‘%b& ot apicgly rﬁ’@ﬂ@ﬁ&kf@le theayokg platedbo) Therlgeger the
ap spacer .24 is for maintaining a gap between the
5 Jakiveiare i hedareer e THRANE MagenST A came oWhen Bich 2
A %%P spacer 24 having a thickness in accordance with
PRENOTAIOP RECuTsthe pRerpENEoithe Brintheadd hesamppiewp| Asdhegap spacer
i.s.used to elimpate the variability in 25 heights
A tedhetyenpdhe yeke plated andbe prdeyardda, tha gap spacer 24 reduces
004?] The gap spacer 24 has follow ng functions. 11
¢ &ffect phige gagrciyg detse ob thegrokp plate 2 hdhgsebysuppeessing thepoccurrence of
do hi gh speed operation. Mre specifically, in a case
\iHelt 2DReemEATht | ever 14a is directly disposed on the
yoke plate 21, the print |lever 14a sticks to the yoke
10&9%“& 21 because of the remaining nagneti sm of the
yoke plate 21, and is not quickly released fromthe
yokeSpfoadetho gap spasen 2 maintaipearcappoenrisitey gagf batween the ptinelever 14a
| arger the renai ni ng magneti sm becones. Wen such a
[#Reé plage2lr sWhen éhegsps hetwsan dfe individwal priintleads 14a and the
becones sl ow. As the gap spacer 24 is inserted
yekewlate hearydhedelpys i@ tgqommnqrts@f fhei nespecciveepritdeyers a due to
gap spacer 24 reduces the effect of the coercive
filag re@agFing magyasise Yirxt eBy mainthiningtthe spprppriats igap betiveen the print
occurrence of
15 lever 14a and the yoke plate 21, the responsiveness of the print levers 14a are equalized.

Further, when the gaps between the individual print levers 14a and the yoke plate 21 vary,
the strokes of the print wires also vary, thus causing variability in the print quality. The
gap spacer 24 maintains the appropriate gap between the print lever 14a and the yoke
plate 21, thereby equalizing the print qualities.

20 [0042]

Third, the gap spacer 24 reduces the impact of the print lever 14a to the yoke plate

21. Thatis to say, when the moving yoke 14b is attracted to the iron core 20a of the
yoke case 20, the print lever 14a abuts the gap spacer 24. The yoke plate 21 is formed of,
for example, electromagnetic soft iron or silicon steel, and is frangible, so that the gap

25 spacer 24 absorbs the impact force of the print lever 14a to reduce the impact of the print
lever 14a to the yoke plate 21, thereby protecting the yoke plate 21.
[0043]



such a phenonenon. 10 [0041] Second, the gap spacer 24
mai ntai ns an appropri ate gap between the print |ever
l4a and the yoke plate 21. Wen the gaps between the
i ndi vidual print |evers l4a antf t he yoke plate 21
vary, the delays in the operations of the respective-
print levers 14a due to the remaining nagneti smvary.

By naintajning th i at bet the print _
15 | o8RG Shmarar A deeing suehlpions, il donibe ehp arces 24 s

of .th tint levers 14a e equali ze Furt her, when
Brpaeri L R ichan ol el e o Ten s ef ot thp 40k R 24 s a srength
th oke.plate 21 vary, the strokes of the print. ) i
\HK? a eé’l%é@y vappke the gap spacer frysuFbieieatly pithstandievendt ispnagt is applied

ual i1ty.. The p spacer 24 maintains the appropriate
3@61 %%ﬂ@éﬁ%gﬁpr i“Hy SUch  dpatenal, austeniticestares Steﬁfw@ed for the gap
21, tgfreby equalizing the print qualities. 20 [0042]
THFU<*t he gap spacer 24 reduces the inpact of the
%ﬁgﬁﬁ | ever 14a to the yoke plate 21. That is to say,

the noving yoke 14b is attracted to the iron core

20a of the yoke case 20, the Erint | ever 14a abuts the

gap ‘Spshewn byFIGr§ethegap spacst 24 bas pige pyRimgyergbutting portions 24b
exanpl e, el ectromagnetic soft iron or silicon steel,

dﬁ’&rq IESReCHNKE PENIdevery 14qahuty hEhgprintdgver shuising partiondpliga part
t he inPact force of the print lever 14a to reduce the
ihiccallogys the, priptlpygr 14p apged byshe yoke ¢ase yoRed fhieawke phate 21 to abut,
t hereby protecting the yoke plate 21. [0043] 12 To

10 3pg as ths @righlsventfacabutsthe puninlgver abhttingportianidb, thedmphesrof the

15

20

25

the gap spacer 24 is a material which has weaker

oot leverd 4ade e xokgplateat isgibsethedyoke plate 21 and has

a strength and a flexibility to make the gap spacer
{eP4Shfficiently withstand even if inpact is applied
fromthe print | ever 14a. As such a material,

aust Ehg garspacer; 24 is providedavith BotghesP4p betwesp admningprint-lever

spacer 24. [0044] )
abutting portions 24b so as not to have a wrinkle even when impact is applied from the

print lever 14a, and is constituted in such a way that the nine print-lever abutting portions
24b where respective print levers 14, one of which is shown in the figure by dashed lines,
are separated and independent from one another. More specifically, as shown in FIG. 8,
the gap spacer 24 comprises a ring-like rim portion, and the nine finger-like print-lever
abutting portions 24b protruding toward the center of the ring from the rim portion.

Each print-lever abutting portion 24b is formed in a trapezoidal shape having a narrow
leading end and a wide base portion. The leading end portion of each print-lever
abutting portion 24b is separated from an adjoining print-lever abutting portion 24b by a
notch 24a, and the base portion is formed integral with the base portion of an adjoining
print-lever abutting portion 24b.  The notch 24a is formed in an approximately triangular
shape which becomes wide adjacent to the leading end portion of the print-lever abutting
portion 24b, and becomes narrow as the notch becomes deep.  Each print-lever abutting

portion 24b is so formed as to have a wider width than that of the print lever 14a.



As shown in FIG 8, the gap spacer 24 has nine
print-lever abutting portions 24b where respective
print levers 14a abut. The print-I|ever abutting
portion 24b is a part which al? ows the print |ever
1l4a urged by the yoke case 20 and the yoke plate 21 to
abut, 10 and as the print |ever 14a abuts the
pdﬂi-lever abutting portion 24b, the inpact of the
g int lever 14a to the yoke plate 21 is absorbed.
[ 004 The ga cer .24 is provided_w th notches 24a
bet wi%ﬁ hea Cé’?’ﬁ‘lp??ég 3?% ‘irlftlllg H\PelFE’)eféBﬂ% S?]g b katchspring g6 1s for
p.as. not . to have a w.inkle even when inpact is
it indsgusleomEcheRts Ak Pring hgad 19X Prese dgwn the head cover 25.
g@@éﬁituted in such a way that the nine print-I|ever
ing portions 24b where respective print |evers
14, e which is shown in the figure by dashed )
51+ nedhe lou il fon.svalnaip af e pestash of e priaidwad | for a printer
other. Miure specifically, as shown in FIG 8, the
ngpcagffa@s PrIpYWI fogutrude; a cyrrpRids synphicd & te gpive gad 22.  The
the nine forger-like print-lever abutting portions
35, BIS200AT RIS YobaH S 20METaSs Shecie SRy oV R grokeioHty hehs the end
rimportion. 20 Each print-1lever abutting portion 24b
'f%“fog theroyRe yoke hHoamtassy theisae Eaas 06 ithegran evae POatightly, the yoke
| eadi ng end and a wi_ de base portion. The | eadi ng end
s8ietd% %’ed%%%?ﬁ Phai the mawing yokes J¢b; ang thoyekeqiate 2 forn a closed
separated from an adjoining print-lever abutting
10 prepetdmpath by a notch 24a, and the base portion is
formed integral with the base portion of an adjoining
ﬁ?@ﬁQ-lever abutting portion 24b. The notch 24a is
formed in an approximately triangular 25 shape which
bec ofté $hesfnddagesjof gherfpoting yakes| ldhdiongcenespegtive ershfaoés of the iron
the print-lever abuttin portion 24b, and becones
Gares %(RP Lighti ¥, gheprint pevisesc egdbprespegtive prinhwvireselagainst the
abutting portion 24b is so fornmed as to have a w der
Wi farpesrpfithexesprctiveeetynispringselder Theepring $ire[ 1004 ffesTenkby the
head cover 25 is for fixing the lever spring 17. The
15 pintleveptdangpdibe jeadingrend pf %er@'nt wdievi 2pratrudes froom evet wire case 11,
of the print head 1 by pressing down the head cover
and hltf g@@yijtlt surface to do printing.

[0049]
To return the print wire 12, the current supplied to the drive coil 22 is shut off. As
the supplied current is shut off, the magnetic force of the iron core 20a disappears. The
20 return spring_ 13 urges the print wire 12 in a direction opposite to the print surface. This
urging force releases the moving yoke 14b from the iron core 20a, and the leading end
portion of the print lever 14a moves to a side opposite to the print surface. The stopper
16 latches the leading end of the print lever 14a.
[0050]
25 By repeating such operations, impacts from the print lever 14a is continuously
applied to the gap spacer 24. Because the nine print-lever abutting portions 24b of the

gap spacer 24 are separated and independent from one another by the notches 24a



5 The followng is an explanation of the operation of
the print head 1 for a printer. To cause the print
wires 12 to protrude, a current is supplied to the
drive coil 22. The iron cores!®0a of the yoke case 20
attract the respective noving yokes 14b. As the end
face of the noving yoke 14b contacts the end face of

R BT k%sgaﬁuisx aq{&o"e’ﬁéfw swhrhﬂwiﬂ%veg ghuting
f | 0048
fp§£@§alafwfaﬁﬁecwe3hy@o B But - B"r cibmipePoFiRs L. Vegere, o

cores htI the print |evers

ac of  the .iron Oa ,

e @Jg@%éﬂﬁ%fs&@cﬁpfi%% higap bemsen gl yoke plafe 21 and the
ur forces of t ective return sprlngs 13. The
Pgﬁfeg ‘i?‘af‘galﬁ?(&@% fafelyhe 15 print |ever 14a,

i&gﬂhhe Ieadlng end of the print wire 12 protrudes

> the wire case 11, and hits the print surface to

do rlnt 0049] To retuyrn the print wire 12, th
cur P g]ﬁfl E‘B%lvet Cctoﬁfgn%l 19 the eahodiment; the gap, spagerr24 1A§r0V1ded

h uppl ed_curr is.shut off, the magnetic force
S’( ‘i}é npwb?ﬁ W e g@'atha .%@grlgver?hlgt% P?@PGF A4 rejsfyctured in
13 urges the print wwre 12 in a direction opposite to
Sheh ﬁ%aﬁ%er% (4 b Eepamfidsand indenegdens flom e aediss. ¢ he
novi ng yoke 14b fromthe iron core 20a, and the
ﬂ@@ﬁ%lng end portion of the print |ever 1l4a noves to a
side opposite to the print surface. The stopper
10| at chesordingly, baerusgythelolding positions aftindixidaal pring levte@o@@]are
25 By repeating such operations, inpacts fromthe
sRsused indopgnd mgy, |e§ertrfnmm%mmhedé@m thepring levael 4glp the gap spacer
spacer 24, Because the nine print-lever abutting
pArapd dhaspriiever abyging gariion2dbds defarmeds &spenpdwadl@uplamdever abutting
|ndependent from one another by the notches 24a 14
PPFIANG 24 perctaliactad pyone aepthern nilherfare, nipwrinklggs formed in the gap
portions 24b, each print-lever abutting portion is
$Btcer Rt candan aﬁproaﬁéterg@p bspraen-theyeke e 2d iand theaprinit dgyer 14a is

24b. Therefaore, no
15 continuously maintained, thereby maintaining the stable performance.

[0053]
Note that various embodiments can be thinkable to embody the invention, and the
invention is not limited to the foregoing embodiment.
For example, the print lever mechanism 14 may have the print lever 14a and the
20 moving yoke 14b formed integral with each other, like the conventional ones. In this
case, a yoke plate 58 corresponding to the gap spacer 24 is structured in such a way that
stopper portions 58c are separated and independent from one another.
[0054]
The shapes of the notch 24a and the print-lever abutting portion 24b of the gap
25 spacer 24 shown in FIG. 8 are not limited to ones shown in the figure as long as it
prevents the formation of a wrinkle. For example, as shown in FIG. 9(a), the depth of

the notch 24a may be deeper than that shown in FIG. 8, and for example, may extend



winkle is formed in the gap spacer 24, and the gap
bet ween the yoke plate 21 and the print lever 14a is
mai nt ai ned appropriately. 5 [0051] As expl ai ned above,
according to the enbodi nent, the gap spacer 24 is
provided wth the notches 24a so that the nine
print-lever abutting portions 24b are structured in

SO FoP RERECs BB eV KRR oy tlE Sairat that e notch 24a
e R e N T -
DR B A5 Fisb bt B 245 | o def or med. ¢ he
ar e PR e 41GH B TTOSLFBF RArBon bR 247500t Timited o an
5 e %dﬂiaBﬁebkgs a%a%m SRSBIG RS DPFRLL FUISl0) 45 HGvidth of the

3By BB 5 HERER 5 TouB S FODEK hat vari ous

gﬁ@&ﬂlnents can be thlnkable to enbody the invention,

invention is not limted to the foregoing
enbo&hnent For exa the print |ever nmechani sm 14

G 8hapfe e FIGAvE pbokae Effiion RS Kot Rewgo § oRested shape,
| 44 f ornmed |ntegral with each other, like the
ABARAY BeRATDITAEDAPEn this case, a yoke plate 58
correspondln% to the gap spacer 24 is structured in
105ychltgs plehat ak vepébtttt%aorsses Hbeshoulskhesseparated and
and |ndependent from one anot her. 054 The shapes
dndeprrdeabfrem oneangher. thyb themofeh- 24é\meary tmechfprgagh fwenor three
24pb of the gap acer 24 shown in FIG 8 are not
| Bripf-levgr @Q}‘t%@)r@ﬁwl\ff‘h n the figure as long as it
prevents the formation of a winkle. For exanple, as
in FIG 9(a), the depth of the notch 24a may be
deeper than that shown in FIG 8, and for exanple, nmay
ext ephe Jegding end of the print-lever abutting portion 24b may be also formed in an
15 arc-like shape, or may be formed in a rectangular shape shown in FIG. 9(b). The
clearance between the leading ends of the print-lever abutting portions 24b may be
smaller than that shown in FIG. 8. The plate thickness at the leading end portion side of
the print-lever abutting portion 24b may be thicker or thinner than that at the rear end
portion side. By employing such a structure, formation of a wrinkle in the gap spacer 24
20 is suppressed, and an appropriate gap can be maintained. The material of the gap spacer
24 is not limited to austenitic stainless steel, and may be a metal other than stainless if it
has durability. The gap spacer 24 may be formed of a material other than metal.

[0057]
The structures of the components other than the gap spacer 24 can be changed and
25 modified arbitrarily. For example, in FIG. 1, the print wire 12 is urged by the return
spring 13 to urge the print wire 12 in a direction opposite to the print surface, but like the

conventional example shown in FIG. 10, the print lever 14a itself may be urged.



beyond the position of the noving yoke 14b. Note that
it 1s desirable that the notch 24a should be forned
near the connection portion of the noving yoke 14b and
the print lever 14a, or shoul 8be forned deeper than
that. Further, the shape of the innernost end portion
of the notch 24a is not limted to an 5 arc-1like
§E@¥ﬁ, but may be a rectangul ar shape as shown in FIG
- The width of the notch 24a may be uniform as

shown .in FI G b) . [0055 The shape .of the L )
pri nttif &@rmﬁﬁg&ﬁz thg d&?f"(sil“il)ﬁmﬁﬁ%‘n?eélpﬁd?s‘If‘i’rrﬁxte@(ﬂ’hfléatﬁm and is not
t aper ed. shape, and y. be an arbitral shape. 10 It is ,
deCmiaian. | [ie ssPRe GirthinvFuigis dbieatehotivi e Ghezcmpexplanation
Eﬁogld be separated and  independent from one another,
{ by e appendsd slaimgeandpbisinfendsd thafrequialeneqsoangralliohppges within

gh%nt-lever_abutting%ﬁortions 24b. [0056] The | eading

S dhgiscepe phtbednyention shuld by inclydeg- portion 24b may be
also formed in an 15 arc-1i ke shape, or may be forned
ﬂﬂo%ﬂrectangular shape shown in FIG 9(b). The
cl earance hetween the | eading ends of the print-I|ever
abut {h@Pplgationisbases opdgpapese RatentiAnplicttion Nora2008123h410 filed on
in FIG 8. The plate thickness at the |eading end
Foiausch 280%e 'Bhe entiye sprcifipatiprcdgimsband drayingef VapanesaPatent
may be thicker or thinner than that at the rear end
ppnlicatipnsiNee2008y234A Isluldh e ingetpogated inutisapesifitwiomety reference.
of a winkle in the gap spacer 24 20 is suppressed,

10and an appropriate gap can be naintained. The materi al
of the gap spacer 24 is not |limted to austenitic
stainl ess steel, and nalpdbgrial fpplidabdither t han
stainless if it has durability. The gap spacer 24 may
H80GMr med of a material other than metal. [0057] The
structures of the conponents other than the gap spacer
24 céascydingHanginveniton, s pesdible wdcoatibiquslyr maiptairFar appropriate
exanple, in FIG 1, the print wire 12 is urged by the
rZap Betvesp piyole pRite anda pranttléner.pr The freguency of replaging a component is
direction opposite to the print surface, but |ike the

15 reduced, thereby extending the Mean Time Between Failure (MTBF).



conventional exanple shown in FIG 10, the print |ever
l4a itself may be urged. 16 [0058] It is to be noted
that the disclosed enbodi ment is just for
exenplification and is not fol’/linitation. The scope
of the invention is indicated not by the foregoing
expl anation but by the appended clains, and it is
i nt ended t hat equival ences %ﬁgéﬁhl changes within 5
the scope of the invention s Sbe i ncl uded. [ 0059]
This application is based on Japanese Patent
Application No. 2005-231410 filed on August 9, 2005.
The entire specification, clains, and draw ng of
J apaiese APBT%?W“QE&PPE"&E FPOMPNPNE2005- 23410 shoul d be
incorporated_in this specification by reference. 10
| ndu@Prirality 85 pripicuises §ach hitting g dgadmecend piortipm againga print surface to
invention, it is possible to continuously naintain an

S gerBEPEat e gap between a yoke plate and a print
l ever. The frequency of replacing a conponent is 15
r edu@ @4rality of pryt leyaraprehagy sirrachehwhirh gempeiseseeprint lever and a
Fai lure (MIBF). 17 CLAINMS 1. A print head of a
mRoviRgYokesmg s Bionifed Sorsiagh Rript yires the moying joke deiwgaittached to the
hitting a | eading end portion against a print surface
PEInt S Verp ang ﬂﬁmrwg lever presping theyprisf wigeiima direstiom of the print surface;
mechani sm each of which conprises a print |ever and a
novi Agokeowbichhds p pluseldy iof wan fcores fanitg 1espastivevmoringt yokes of the
movi ng yoke being attached to the print lever, and

10 priat Jevpimedhapismspthe serAgnetizeddraprdone atiwaetingi the modtingeyrikie othereby
of the print surface; a yoke which has a plurality of
icAgsINg the @5int leyelg urgssthe prinywingow thegliseoti@softhe ptist surface;

a yoke plate which is formed of a soft magnetic material, and forms a magnetic path
between the yoke and the moving yokes of the individual print lever mechanisms; and

a gap spacer which is inserted between the plurality of print levers and the yoke

15 plate to set a clearance between the print lever and the yoke plate, and has a plurality of

print-lever abutting portions each allowing the attracted print lever to abut to absorb
impact of the print lever to the yoke plate, and wherein

the gap spacer has notches each formed between adjoining ones of the plurality of
print-lever abutting portions, and the individual print-lever abutting portions are separated

20 and independent from one another.

2. The print head of a printer according to claim 1, wherein the gap spacer is

formed of a material having smaller coercive force than coercive force of the yoke plate.

25 3. The print head of a printer according to claim 1, wherein the gap spacer is

formed of a material having a higher strength and flexibility than those of the yoke plate.



10 print |ever mechanisns, the magnetized iron core
attracting the noving yoke, thereby causing the print
| ever to urge the print wire in the direction of the
print surface; a yoke plate whi®€h is formed of a soft
magnetic material, and forns a nmagnetic path between
the yoke and the noving yokes of the individual print

| ever, mechani sng; .and a. gap spacer i.ch is inserted
bot vden LHE Rsihg Péad g st ack g e g wheEein g leadingsnd
ance betwe t he grint | ever apd

|ate t et .a cl ea e .
PREN L Ep B 16wk ROWIEE O ol the §AnotPacesris pepAFassybgrom a leading

abyttin ortions. each allowing the attracted print . ,
|685 é’Pf‘ng‘ ‘gtﬁlﬁﬁ ajoyning I‘B‘“gipﬁﬁé‘?ﬂgbbb@etnﬁéc piiidthe pasgeportien thereof is
the yoke plate, and wherein the gap spacer has notches
éa%%é/drla W8 RAsH PAieBioh thrdieiawE sbuttmg Portignal i ty of
print-lever abutting portions, and the individual
5print-lever abutting portions are separated 20 and
I ndependent from one another. 2. The print head of a
pri nPer adedrdf hepdid agiritenaccordingta clrimye whsrsin pasheprint-lever
is formed of a material having smaller coercive force
tahuiting pertanf the,gapespagerihioriped an pshape having agiarrppyeleading end
print head of a printer according to claim1, wherein
tAREHQR N dide basespartioted of a material having a hi gher
strength and flexibility than those of the yoke plate.
18 4. The print head of a printer according to claim
1, wherein a | eading end portion of each print-|ever
10 aput 6i ng Priring heagfoltapsinierpeegrdingto ickpimely athgredni themotahads formed
| eading end portion of the adjoining abutting portion
1Y atmengdr shapearidch breopes avigoat the leadingread poition df sheyprint-lever
integral with a base portion of the adjoining abutting
FoRtting port® N5 andrppsopies parrdne atithstbase portian ef thepriot-thivayatutting
claim4, wherein each print-lever abutting portion of
theelIdap spacer is formed in a shape having a narrow
| eading end portion and a w de base portion. 10 6.
The print head of a printer according to claim4,
wherein the notch is fornmed in a triangular shape
15 whi ch- becwmsinhhens ofta pringer| asgefiding te gthipdr, wihereiméachtpgint-lever
rint-1ever
IC;1butting portion of the gap spacer is formed as to be wider than the print lever.

8. The print head of a printer according to claim 1, wherein the notch is formed
as to extend to a position near the moving yoke or to a position beyond that position.
20
9. The print head of a printer according to claim 1, wherein the gap spacer
comprises a ring-like member and the plurality of finger-like abutting portions extending

from the ring-like member toward a center of the ring.

25 10. A gap spacer for a print mechanism, which comprises a plurality of print lever
mechanisms having a plurality of print levers pressing respective print wires in a direction

of a print surface and moving yokes attached to respective print levers, a yoke allowing



abutting portion, and beconmes narrow at the base
portion of the print-lever abutting portion. 15 7.
The print head of a printer according to claiml,
wherein each print-lever abutd®ng portion of the gap
spacer is forned as to be wder than the print |ever.
8. The print head of a printer according to claim1,
wherein the notch is forned as to extend to a_ o
JHE O AEEACt FaIREGIYG MRy IRgo%akes fo wrge shegprintiwiens i thgalingction of the
that pgosition. 20 9. The print head of a printer
RS FTaE a9 acyokiemlate fopring a magRetiqpash bpfakeen the yoke and the moving
conprises a ring-like menber and the plurality of
YoKgehe BRIk Pager haing i sgEdihebreenahe phigaliy of printievdreand the yoke
ring-like menber toward a center of the ring. 25 10. A
Jape.pd having gplarabiey oft pringdevsn pytingvppitione whpieithersspective print
plurality of print |ever mechanisns having a

5 devrraaftagtegito the yke|pdafe by ther meving yokessatwaqteéd o the irpn cores, abut
wires in a direction of a print surface and noving
yﬁﬁég“%mﬁached to respective print levers, a yoke
allowing 19 iron cores to attract respective noving
y ok e thes purighigjeo i pint deven abuwifing portians piethd igap spacenhayk nptvbes each
print surface, and a yoke plate form ng a magnetic
darmpedestwecimadioigingaiintdewdr abusting pomigns, yaol ere seharagd from one
spacer being inserted between the plurality of print
|289®eEs and the yoke plate, and having a plurality of
print-lever abutting portions where the respective

10print 5 levers, attracted to the yoke plate by the
novi ng yokes attracted to the iron cores, abut and
wher éiln tThe gappader agconding ta clainh ¢0,ewhexkintthé gap ypacdriiofegmed of a
of the gap spacer have notches each fornmed between
dadjteiialihaging simallet encegivafonte thag cpacitve dorse ofithe yakeplate.
separated fromone another. 10 11. The gap spacer
according to claim 10, wherein the gap spacer is
formed of a material having smaller coercive force
t han 12o0erGieveint beadkoicd pririter acotreingy tatobaim 10, wherein the gap spacer has

15 coercive force formed by a material having a higher strength and flexibility than those of

the yoke plate.

13. The gap spacer according to claim 10, wherein a leading end portion of each
print-lever abutting portion is separated from a leading end portion of the adjoining
20 abutting portion by the notch, and the base portion thereof is formed integral with a base

portion of the adjoining abutting portion.

14.  The gap spacer according to claim 13, wherein each print-lever abutting
portion is formed in a shape having a narrow leading end portion and a wide base portion.
25
15.  The gap spacer according to claim 14, wherein the notch is formed in an

approximately triangular shape which becomes wide at the leading end portion of the



12. The print head of a printer according to claim 10,

wherein the gap spacer has 15 coercive force forned

by a material having a higher strength and flexibility

than those of the yoke plate.zQB. The gap spacer

according to claim 10, wherein a | eading end portion

of each print-lever abutting portion is separated

froma | eadi.ng end portion of the adjoining 20 X

RS V5 PTIRE BTGy PHLPROPERDATNY 2t e BRI of B printlever

thereof is formed integral with a base portion of the

AU B Ybut ti ng portion. 14. The gap spacer

according to claim13, wherein each print-I|ever

abutting portion is formed in a shape having a narrow

| eadi.ng end gﬁ;tion and a w de, base Eortion. 25 15. i

The d&p sﬁ%"c SPRET PArHaing 4o elaip ) whergiesagh pripplsver abutting

notch (s forped in an approxi mately triangul ar shape
SvifreeR bgefeﬂﬁﬁ‘ggw’d’é vafler; than the pEinhleveind portion of the

20 print-lever abutting portion, and becones narrow

at the base portion of the print-lever abutting

portion. 16. The gap spacer acgording to claim10,

wher di’n ehBhe3 spater|aeqading ie £laim 0, whersinithe poteh is {prmed as to

as to be wider than the print lever. 17. The gap

sEARE) o RROSHIN Mgk the moxing yodke ot Bpsitiembeyiqnd grnat pasition.

formed as to extend to a position near the noving

yoke or to a position beyond that position. 10 18. The

gap spacer according to _claim 10, wherein the gap
10spacdr. colht Bapespager aeeqrdingite slaimm tBewherain thé gampsnacer ¢ongprises a

of finger-Ilike abutting portions extending fromthe

riinglike rembenand the pluanley af Sagerdikegbuiting portinns extending from the

ring-like member toward a center of the ring.



