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2129740 "WRE DRIVE UNNT FOR USE IN A WRE DOT PRI NT HEAD' The present

invention relates to a wire drive unit for use in a wire dot print head. *
u. tent No. 4,348,120 discloses a spring-charged print head having a .
pl u ity of wire drivers conposed of 5 a pernmanent nagnet, wres,

el"ect romagnet.s--and ot her conponents, the wire drivers being ar ﬁl%g Zgﬁl
circular pattern. The pernmanent nmagnet is ring-shaped and shar t

wire drivers. The wires are. fixed at an angle of about [err] to a |eaf
spring. Wth this construction, the 10 head has an unnecessarily |ar.ge
outside diameter, the head conmponents; are conplex in shape, and the head(
cannot be assenbled with ease. Since the magnetic circuits for the wires
are not separated fromeach other, there is magnetic interference 15

bet ween the el ectromagnets. The wire speeds vary fromeach other in
dependence upon the nunber of coils being energized, and this results in

varying printing de %@W LJ5S oy w One sol ution
is to change the CO%M nting .
patterns, so as 20 to achi eve equal wire speeds. This arrangenent
however requires an expensive apparatus. There are imtations on

hi gher - speed oper ati on ahe!iRsbRAdntbiftsbf Je1ats kB Wade YrsbbeunRvabl e

conponents, and

for use in a wire dot print head.

U.S. Patent No. 4,348,120 discloses a spring-charged
print head having a plurality of wire drivers composed of
S a permanent Met, wires, elect;mgnets and other
components, the wire drivers being arranged in a circular
pattexn. The éemngnt magnet is ring-shaped and shared
by the wire drivers. The wires are fixed at an angle of
about 90° to a leaf spring. _With this construction, the
10 head has an unnecessarily large outside diameter, the head
~components are complex in shape, and the head cannot be
assembled with ease. o N
Since the magnetic circuits for the wires are not |
separated from each other, there is magﬁet:l.c interference
15 between the electromagnets. 'rhé wire speeds vary from each
other in dependence upon the number of coils being eénergized,
and this results in varying printing densities and sometimes
in printing failures. One solution is to change the coil
driving conditions,in dependence on printing patterns',- so as
20 to achieve equal wire speeds. This arrangement however requires

an expensive apparatus.



the— head coftsunes -an -unnecessarily ‘large anount- of—~etectric- power-and -

suffers"fromthe prdbl em’of excessive heating. 5 Leaf springs which
caonstitute a nmeans of driving the wires are subjected to secondary \3
vi brations, ‘thereby causing the wires to nove unstably. This has posed @

linmitati-on on operation at higher speeds. To cope with this, cross springs
have been enployed as wire drive springs. However, these 10 springs
are cor‘cp# ex in construction, and the head cannot be assenbl ed easi | y and
the cost of the bead is unnecessarll great. According to the present

i nventALon, there is provided a wire o%lve'unit for use in a wire dot print
head conprising 15 a leaf spring; a plunger fixed to the | eaf spring;
a‘permanent nagnet whose nagnetic flux acts on the plunger so as to urge

the 'l eaf spring to flex t@uatdget bﬁﬁggﬂﬁg orf hEQhdr-dhdean e Rer 0i sed,
produces flux in opp05|t|on to the said magnetiC flux so that the |eaf

spring is rel eased 2Qhe nead 86PRLPRIrge free¥ il of OMR! fiSvdble dbRPGRNts ARG

wisre hol der nmenber secured to the |eaf spring, the wire hol der nenber

hol ding a printing withe Méidactorunesdn ainessssardly lasge amcwrtdbfigeleetric t 0
the |l eaf spring at |east ,substantially throughout its |ength. -3- The
wire holder menber mppwee aadskiersifran thegrobledof expessiye hearingy have a

bent projection at a free end
. 5 Ieaf springs which constitute a means of driving the wires

A _ are subjected to secondary vibrations, thereby causing the
wires to move wnstably. This has posed a limitation on
operation at higher speeds. To cope with this, cross springs
have been employed as wire drive springs. Boweve:, these

© 10 springs are complex in eonst:uction, and the head cannot
be assembled easily and the cost of the head is mnecessarily
great. | '
According to the present invention, therxe is provided
a wire drive unit for use in a wire dot print head comprising
15 a leaf spring; a plimgez_fi:ed to the leaf spring; a
permanent magnet whose magnetic flux acts on the plunger
so as to urge the leaf spring to flex towards the magnet;
a coii which, when energised, producés flux in opposition
to the said magnetic flux so that the leaf spring is released
20 " from being flexed towards the magnet; and a wire holder
member secured to the leaf spring, the wire holder member
holding a printing wire which extends at an angle not
exceeding 15° to the leaf spring at least substantially

throughout its length.



: thereof, said befit prdjection being secured to the wire holder nenber. 5
Alternatively, or additonally the leaf spring may be secured to the wire

Hol menber by the plunger. Fixing nmenbers may be provided between which
sai eaf ring is fixed, one of said fixing nenbers being disposed on a

si d&#of*nmid leaf spring rempote from said magnet and extending close to the
centre of the effective spring portion of said | eaf spring. 10 A

porti-on of the wire holder nmenber may be wrapped around the wire. The wire
hol der nenber and the wire may be secured together by resistance welding. A
stop may be provided for engagenent Hith the wire hol der nmenber when thT)

| eaf spring is flexed, and this stop may, if desired, be wedge-shaped. 15
The stop may be prOV|ded adj acent a portion of the wire hol der menmber which
Is connected to the wire. The invention also conprises a wre dot print
head provided with a Eh;rallt of mnre drive units as set forth above, the

wire drive units bein may| be @, sheet potalpenber,, cach
l.eaf spring extendi ngmmhfe&pzaﬂg ny thﬁa&«:w.efa itbée [MniaNt

i des of the wir et %é%ﬁw? mﬁa& %Wéh@ GrBbdRe e
with-awire = = mnember,
_ AIbununiwexy.1araddithuuu1y.tmn Luufspnun;nnw'be
secured to the wire holder numxu'uytmn phunmr. .
"riiiﬁglﬂhﬁnrilnu'hb‘piavhmklbetuhun|¢dchluUd leaf v
spring is fixed, cne of said fixing members being disposed on a
auk:ef|nid:unfauzmm;zumnnaﬁmullmulnqmun:amlexuuuunq
close hoiﬂu:ecnt:etﬂfthn efﬂunﬁxu qp:hu:;nctiqncﬁ'sa&d lenf
Imtins?
10 - A portion of the wire holder member may be wrapped around
_the wire, o
The wire holder member and theluztlmurbe secured together
by resistance welding. '
A stop may be provided for engagement with the wire
holder member when the leaf spring is flexed, and this stop
may, if desi:od. be wedge-shaped.
!helmqplmyln=pmmﬁdud adyunntllgmrtnuzof1metdxe ;;;
holder member which is connected to the wire,
 The invention also comprises a wire dot print head
provided with a plmuty of wire drive units as set forth
'ahove,iﬂu:uirechﬂsu unﬂuibningcnmunged nnMNantinlky
. ina circular array, each leaf spring extending parallel
20 . to the central axis of the print head.
' The head may be ptuvided vith.a.nember hnving slits
for guiding the sides of the wire holae:‘nembers.
Alternatively, the head may be provided with a wire

5

15

-



4°gui de pl ate having a projection provided with grooves which®comuni-cate
with guide holes in"the Wire guide plate, the printing wires passing

t hrough said grooves and hol es The permanent magnets of the various wig
drive units 5 are preferably magnetically independent of each
other, with substantially no nutual nmagnetic interference The invention is
illustrated, nmerely by way of exanple, in the aconpanying draw ngs, in
whichs- Figure 1 is a cross-sectional view of a single deck, 10 12
wre, wre dot print head incorporating a plurality of wire drive units
accord@ing to the present invention, Figure 2 is an expl oded perspective
view of a wre drive unit used in the wire dot print head shown in Figure
1, Figure 3(a) is a schematic di agr"al‘h of a | eaf spring used 15 in the
wire dot print head of Figure 1; Figure 3(b) is a graph illustrating the

di spl acenent with time of the distal end of a wire shown in Figure 3(a);
Figure 4(a) is a crosguidepleote havimg\agirojestionnprovided eitlpgradves head; 20
Figure 4(b) is a diagram show ng the arrangenent of coils in the head. shown
in Figure 4[err]; Fi guwhiclscoymynicate; yhthguide doles dm the witecghidepplate,used
in the wire dot printer head of Figures 4(a) and 4(1;3% Figure 5(b) is a
graph illustrating thdh8iRgipking #ixes, pasping through spid ggpovegcand beigs.end of

a wire shown in Figure 5( a)rite permanent magnets of the various wire drive units
. \J 5 .u'e preferably magnetically independent of each other, with
| subétantially no mutual magnetic interference.
The invention is illustrated, merely by way of example,
in the accompanying drawings, in which:-
Pigure 1 is a cross-sectional view of a single deck,
10 12 wire, wire dot print head incorporating a plurality
| of wire drive units according to the present invention;
Figure 2 is an exploded perspectivé view of a wire drive
unit used in the wire dot print head shown in Figure 1;
Figure 3(a) is a schematic diagram of a leaf spring used
\ 15 in the wire dot print head of Figure 1; |
. Pigure 3(b) is a graph illustrating the displacement
with time of the distal end of a wire shown in Figure 3(a)i
Figure 4(a) is a cross-sectional view.of a known wire
dot printer head;
20 Figure 4(b) is a diagram showing the arrangement of
coils in the head.shown in Figure 437
Figure S{(a) is a schematic diagram of a leaf spring used
in the wire dot printer head of Figures 4(a) and 4(b);
Figure 5(b) is a graph illustrating the displacement with

25 time of the distal end of a wire shown in Figure 5(a);



Figure 6 is a set of 'views showing a wire hol der nenber and a | eaf spring
connected thereto, these parts being enployed in the wire ot print -head of .
Figurg, 1, Figure 7 is a set of views illustrative of the 5 wi re hol der
menb and a wire connected thereto enployed in the wire dot print head of
Figur€ 1, Figure 8 is a perspective view of a wire hol der nenber guide used
in the wire-dot printer head of Figure 1, Figure 9 is a view showi ng the
wire dot print head, 10 with a rear cover omtted fromillustration,
according to the enbodi nent shown in Figure 1, Figure 10 is a further
cross-sectional view which is identical to Figure 1 except for certainy
reference nunerals and reference letters thereon; 15 Figure 117 s
a cross-sectional view of a doubt+& deck wire dot print. head incorporating
wire drive units according to the present invention; and Figure 12 is a
perspective view of a wire guide plate which fornms part of the wire dot
print head of the Fi guriguf® € is & bet wfsviewst slowing he wire holbdexd mewmbelri on Wi | |
be- described first in comparison with a previously known print head
illustrated i n Fi gades logf)spxiing 4obhectad thieveko,i thétiegpaxtsibedng t he pri or
print head conprises a permanent magnet 101, a core 104, an upper 25

yoke 108, a | ower eppkavedoin thadowiresdel printpoheadof Figuretlsy
Figure 7 is a set of views illustrative of the

-«

5 wire holder member and a wire connected thereto employed in \J
the wire dot print head of Figure 1,
Figure 8 is a perspective view of a wire holder member
guide used in the wire dot printer head of Figure 1;
Figure 9 is a view showing the wire dot print head,
10 $with a rear cover cmitted from illustration, according to
the embodiment shown in Figure 1;
Pigure 10 is a further cross-sectional view which
is identical to FPigure 1 except for certain reference numerals
and reference letters thereon;
is Figure 11 is a cross-sectional view of a double-deck
wire dot print head incorporating wire drive units according.
to the present invention; and-
Figure 12 is a perspective view of a wire guide plate
which forms part of tlie wire dot print head of the Figure
20 11 constructien. .
The preseﬁt invention will be described first in comparison
with a previously known print head illustrated in Figures
4(a) and 4(b). As shown in Figure 4(a), the prior print
“head comprises a permanent magnet 101, a core 104, an uppe¥

25 = yoke 108, a lower yoke 103, and a spacer 102 which jointly



-6- forma magnetic circuit. An armature 105 is di sposed’in the ‘magnetic
cifcuit and can be attratcted by the core 104 under a magnetic fl ux
generated by the permanent nagnet 101, thus deform ng a | eaf spring 107 .gne
end of which is 5 secured to the armature 105. Wien a current iségij
passed through a coil 106 wound on the core 104 for a certain period

time to enable the coil 106 to produce a magnetic force in a direction such
as to cancel out the magnetic flux fromthe pernmanent nmagnet 101, the
armaturg 105 noves away 10 fromthe core 104 and turns under the force
of the_ leaf spring 107 so as to cause a wire 110 fixed to the distal end of
tthe armature 105 to project fromthe print head so that the distal or
printing end of the wire 110 hits a-sBeet of print paper (not shown in
Figure 4). Wen the current 15 is cut off, the armature 105 is
attracted to the core 104 again and the wire 110 is allowed to return to

its standby position. ¢St DR ficON Rt 2) a5 NEYELY xig)q_g dgpBedH | VE UNI L

conprising a pernmanent nagnet 101, core 104, upper yoke 108, "I ower yoke 20

103, spacer 102, ar nbijliRe kikgnetRAt1RRIL Whaléhhy b Uthkrddtadhfl thb'@rd 10, N
fact as shown in Figure 4(b) there are twelve equi-angularly spaced apart

wire drive units. Figuyeeuhdd?) alifage€icdplud\Vgedrated byt €1l pérnadnentlimaghatcenent
with time of the distal end of each of the
- 101, thus deforming a leaf spring 107 one end of which is
U 5 secured to the amature 105. When a current is passed |
through a coil 106 wound on the core 104 for a certain period
of time to enable the coil 106 to proé;ce a magnetic force
in a direction such as to cancel out the magnetic flux
from the permanent magnet 101, the armature 105 moves away
10 from the core 104 and turns under the force of the leaf
spring 107 éo as to cause a wire 110 fixed to the distal
" end of the armature 105 to project from the print head so
that the distal or printing end of the wire 110 hits a sheet
of print paper (mot shown in Figure 4). When the current
15 18 cut off, the armature 105 is attracted to the core 104
again and the wire 110 is allowed to retﬁ to its standby
position. | |
Although Figure 4(a) shows only one wire drive unit comprising
a permanent magnet 101, core 104, upper yoke 108, lower yoke '
20 103, spacer 102, armature 105, leaf spring 107, coil 106
and wire 110, in fact as shown in Figure 4(b) there are
twelve equi-angularly spaced apart wire drive units.
Figure 5(b) is a graph which illustrates the
displacement with time of the distal end of each of the

25 wires 110. It is known that the wire 110 is subjected to



25 Wires-.110.«l1t is known that the wire 110 is subjected to -7- a
time delay before it enters a return stroke after having’hit the prlnt .
paper 50, and this results in an increased period of time being required =
f the wire to nove back and forth. To explain this phenonenon, Figure
5 5. schematically shows the |eaf spring 107 positioned imediately
after the wire 110 has hit .the sheet of print paper 50. Wen the wire 110
‘hits the sheet of print paper 50, the leaf spring 107 is deforned as shown
under a noment M inposed by the inpact .on the armature 105 about the centre
10 of inmpact and also due to the inertia of the leaf spring 107.%)/
Therefore, the leaf spring 107 undergges secondary vibrations which lead to
t he phenonenon illustrated in Figur& This increases the interval of
time it takes for the wire 110 to nove back and forth, and renders print 15
head operation unstable when the printer head is driven at high frequencies
thus making it dif4itime tdeley (hefutd dtoerdtieghla/ retumoatrcke afterat i on. To
i nprove the foregoing print head, one known arrangenent uses two springs
di sposed in cross-bavigg higl the min!Opaper S0aandehis results inPatent No. -
4,136,978. The latter arrangenent i s, however, disadvantageous in that the

parts used are conffcErased peisd of #ime hednq required fornfkbe wdze HecmevRed and
assenbl ed efficl enlg_alc}/c and forth. To explain this phencmenon, Figure 5(a)
5 schematically shows the leaf spring 107 positioned immediately i
| after the wire 110 has hit the sheet of print paper 50.
When the wire 110 _h_:l.ts the sheet of print paper 50, the
_1§a.£ spring 107 is deformed as shown under a moment M
imposed by the tmpact on the armature 105 about the centre
10 of impact and also due to the inertia of the leaf spring
197, '.l‘her_efore, the leaf s_p::l._nq 107 undergoes secondary
vibrations which lead to the phencmenon illustrated in
Fiéuze 5(b). This increases the inte:val of time it takes
for the wire 110 to move back and forth, and renders print -
15 - head operation unstable .whsn the printer head is driven at high
| fxequmi_es; ~thus making it difficult to provide a highly
responsive operation.
To improve the foregoing print head, one known
arrangement uses two springs disposed in _c:oss-;cross relation
20 as shown in U.S. Patent No. 4,_136_,_978'. The latter arrangement
is, however, disadvantageous in that the parts used are complex
in shape and structure, and cannot be machined and assembled
efficieptly.
Limitations on an attempt to reduce the inertial mass

25 of the movable parts in the prior arrangement will be



L|n1tat|ons on an attenpt to reduce the inertial
movabl e ‘parts in the pridr arrangenent will

specific representative nuneri cal
attractive force of 1 Kg weight,
core--104 is required to have 5

wound t her ear ound shoul d have an
into account the nunber of turns
Where a%l2-wire print head is to
di staneg R between the centre of

head is derived fromthe follow ng geonetrica
and is expressed as R [err]

4(b); [err] 15

mass 25 ° of “ t he

be - described by using

values with reference to Figure 4. |

for exanple, is to be obtained, then the -
a dianeter E - 3 'mm and the coil 106

outside dianeter D - about 8 nmtaking

and el ectrical resistance of the coil 106.

be construet&d with these dinensions, the

10 the coil 106 and the centre of the

relati onship shown in Figure

15.6 mm Therefore, the

di stance R shoul d be clescridedrbiecusiig speshfic creprpsentatipe nunezical yaloes
spring 107 be 5 nn1takupg stresses and a spring constant into

consi deration, and | etWitherefgrence to Flowes 4+i on of the armature 105 be
regarded as being 20 di sposed substanti al | |y _of the |eaf

tral
spring 107. Therefore, theIfr iﬁ?“b?ivfh??ﬁ?ﬁ&i s - %@‘t\m ‘f'%" ffb“‘[l&'t he
di-spl t of th wh t.h
I'spl acenment o e ar ulrhga%b ?%g% q:? yco:Le{&]i er od S0 1lCe

unsupported | ength of
5 a diameter E = 3 mm, and the coll 106 wound therearound should

_have an outside diameter D = about 8 mm taking into

account the number of turns and electrical resistance of the

coil 106, Where a l2-wire print head is to be constructed
with these dimensions, the distance R between the céMua of

.10 the coil 106 and the centre ofthe_headis derived from the

following geometrical relationship shown in Figure 4(b);

sin ( 3600

2:12)

D
R =

and is expressed as R 2 15.6 mm. Therefore, the distance

15
"~ R should be of the order of 16mm.
Let the length L of the leaf spring 107 be 5 mm taking
' stresses and a spring constant into cénside:at:l.on, and let the
centre P of rotation of the armature 105 be regarded as being
20 disposed substantially centrally of the leaf spring 107.
Therefore, the ratio £ of the stroke of the wire 110 to the

displacent of the armature 105, is given by:

2+ (E/2) + B
(L/2) + (E/2),

‘where L is the unsupported length of the leaf spring 107

r=

25
and B is the lever length, i.e. the distance from the _centxe

of the core 104 to the distal end of the armature 105.



-y

and Bis the kever-length, i.e. the distance fromthe centre of .the core

104 to the distal end of the armature 105. Based on dynam cs : s
congigderations relating to the required attractive force, the printing .
ene@?{and the required wire stroke, the ratior is preferably of the order
~0f ¥ and by substituting the foregoing nunerical values, 5 B- 8 mm

" When the printing end of the wire 110 is positioned on the central axis of

the head, the anount C of wire displacenent adjacent the armature 105 is C
= R- B=8mm since R- 16mand B = 8mm If the wire 110 is straight_and
hits the sheet of print paper 50 at_gn_angle [err] = [err], for exanplagjthe
length | of the wire 10 110 becones 153 mm For highly responsive

operation, it is necessary, in essence, to reduce the inertial mass of the

‘novabl e parts. Wth the known pri.nt head construction, as described above,

the fixed driven end Jlesphemiymenias) %ﬂﬂ%‘ﬁ@“ﬁo&ﬁlﬂ%@cﬂﬁsel y to the
bosi 11 on of the cosRirgd, sSitactiohciorRe te BEipRIRg SoBTo. ABG hes T abl o
on i gh- Speed- operSRrastoYxp ety Whel Bt £ endeBipriv 8¥ 158, vrdfy e
coil 106 nore C!O%‘?'Xnéﬁt Ss 88! FordhoindCn fefNQarles reduce the
di stance R, various prop%sa S ﬁeg&%&%een maz%é %ﬁcﬂﬁlgn%%ugé ca’es of :
triangular @ns seq arg g, Cpes éﬁc#ﬁw@maa& HEhERe Aol fY osifilnbd B
However, these attenpts have had the drawback that the parts cannot be o
on the central axis of the head, the amount C of wire displacement
adjacent the armature 105 18 C = R - ﬁ = ém, since R = 16mm and
B = Gmm. If the wire 110 is straight and hits the sheet of print
paper 50 at an angle 8 = 3°, for ekémple,the length £ of the wire
10 ilo becomes 153 mm. ro: highly resﬁc::nsive. cperation, it is
neéessazy. in essence, to reduce the inertial mass of the
movable parts. With the known print head construction, as
described above, the fixed driven end of the wire 110 cannot
be positioned closely to the central axis of the head due to the
15 limitations imposed by the position of the coil 106, and hence \J |
the wire 110 is of an undesirable length and the inertial
mass is undesirably high, resulting in limitation on high
speed operation of the print head. 1In an e.ffo:t to position
the coil 106 more closely to the central ;#is of the head and
20 ~ reduce the distance R, various pro_poaais have been made
| which #.nclude co:es._of_ tri;ngu:_l.a: ans sectorial cross
sections and an increased lever length B. However, these
attempts have had the drawback that the parts cannot be
machined and assembled easily and that the attractive force

25 required is greater.



machi ned and assenbl ed easily and that the attractive force 25 ° required
IS, greater. - 10+- It>*would be possible to select a suitable curvatursg
of the wire 110 to increase the angle at which the driven end of the
iSs attached to the armature 105, thereby shortening the wire. The angPs
however woul d have to be 5 selected in the range in which the wre
110 coul d be driven w thout undue dynamic strain, and this constitutes a
limtation on efforts to achieve a nore |ightweight wire. The present
i.nventign has been nmade to elimnate the foregoing prior difficulties. 10
The present invention will now be described wth reverence to an enbodi nent
thereof shown in Figures 1 and 2. As shown in Figures 1 and 2, a wire dot
print head conprises a head body 27 in" v Ch is nounted a plurality of wire
drive units 30 (Figure 2) each of which conprises a core 2 15 fixed to
a | ower yoke 3. A permanent nagnet 1 is sandw ched between the | ower yoke 3
and an upper yoke 4 and i siteoulddeipogsible torsdlgctna spitablermurvatimzeét 12. A
|.eaf spring 7 and a sheet netal w re hol der nenber or |lever 8 are secured
together by a plunger & th&aikedflOste ilngreasexthenangle phvhich the(pdriven o
t-he central axis J of the Eri nt head. Since these conponents are not
subj ected to hi gh tenp¥apfirde wirecks astachedcte the aroatuws R5.Eherehy t he
parts together as in t&e gri or : ' '
ortening the wire, The angle however would have to-be
T 5 selected in the range in which the wire 110 could be driven
N\
without undue dynamic strain, and this constitutes a limitation
on efforts to achieve a more lightweight wire.
The present invention has been made to eliminate the

foregoing prior difficulties. |
10 . The present invention will now be described with

reverence to an embodiment thereof shown in Figures 1 and 2,

As shown in Figures 1 and 2, a wire dot print head comprises

a head body 27 in which is mounted a plurality of wire

drive units 30 (P.'_Lgure 2) each of which comprises a core 2
15  fixed to a lower yoke 3. A permanent magnet 1l is sandwiched

hetweqnthalowetyokeBandanupperyoke4gndis seéured

in position by an attachment shaft 12. A leaf spring 7 and

a sheet metal wire holder member or lever 8§ are secured

Eogether by a plnnger 6, the leaf spring 7 extending parallel
20 to the central axis J of the priﬁt head, Since these

‘components are not subjected to high temperatures which would

be experienced by welding the parts together as in the prior

arrangements, the resiliency of the leaf 'sprinq 7 and

the magnetic property of the permanent magnet 1l are not adversely

25 " effected. The parts are not required to be complex in shape



arrangenents,.- the-«resiliency of the |eaf sprlng 7 and the magnetic property
of the pernmanent nmagnet 1 are not adversely 25 effect’ed. The parts ares
not uired to be conplex in shape for the purpose of being wel ded -
t 0g¢ r, and can be small in size and |ightweight. As shown in Figure 6,
_the leaf spring 7 at its free end has a bent projection 7a which is joined
“to the | ever ‘8 by 5 resi stance wel ding. The joint between the | ever 8
and the plunger 6 is rendered highly rigid, and noverent of- the |eaf spring
7 is transmitted by the lever 8 to a printing wire 9 in such a way ‘as.not
‘to delay starting of novenent of the printing wire 9. This enables thg/
print head to be responsive 10 - 11at high speeds and frees the printing
wire 9 fromexcessive bending |loads, with the result that the wire will be
prevented from bei ng broken and varated. When the-lever 8 and the |eaf

spring 7 are to b i |h?: 't#ﬁﬁg r Sa hggﬁ's
necessary is that tﬁ?ﬂb %ng q%%ggfég rng 1 ahgbéhou % be
appropriately pOSH|ﬂQ€CLMTb&hItG¥ﬂht8 wel ded to the leaf spring 7 is
prevented frombeing laterally. vibrated in operation. As will be seen from

Figure 6(b), the prinhingowh e Piditecsths Ueskadiriag |y abaleal ale bma t he | eaf
spring 7 throughout the lLength of the printing wire 9. 20 As

illustrated in Finas @ Bentt projeetivn Saiwhicnda 9bideli to thecleveniebyal and has
a distal end which is curved about the wire 9, the lever 8 and the wire 9
bei ng secuﬁed t ogeedistaipe welding. 'rhe joint between the lever 8 and the '\J
plungexr 6 is rende:ed highly rigid,and movement of the leaf
spring 7 is transmitted by the lever 8 to a printing wire 9
in such a way as not to delay starting of movement of the
printing wi:e 9 !his_enables the print head to be responsive
10 at high speeds and frees the printipg wire 9 from exéessive
" bending loads, with the result that the wire will be prevented
ﬁomiuinghrokenmavib:ated. When the lever § and the
1ea'f'sp:1ng 7 are to be fixed in position by the plunger 6,
all that is necessazy is that the lever 8 and the leaf spring i
15 7 should be appropriately positioned. The lever 8 welded i
to the leaf spring 7 is prevented from being laterally
vibrated in éée;ation. As §111 be seen from Figure 6(b),
the printing wite'Q extends substantially parallel to the
leaf spring 7 th:oughout the length of the printing wire 9.
20 As illustrated in Figure 7, the lever 8 is made of.
 thin sheet material and has a distal end which is curved about the
ﬁire 9,.the 1§ver é and the wire 9 being secured together by
resistance welding. These parts are thus simple in construction
and can be maehined with ease. Even if the wire 9 and the lever

25 8 contact each other over some length, their inertial mass is



resi stance wel di ng. These parts are thus sinple in constfuc¢ti onand can be

.machinéd with ease.* Everi if the wire 9 and the | ever 25 8 contact each
of her over sone length, their inertial mass is -12- mall and their
inertiais small, and they can be joined with a high bonding strength. ’

Since the resistance wel ding produces |ocalized heat only for ‘a short
interval of .tinmé, the junction between the wire 9 and the lever 8 is not
subjected to a large 5 thermal | oad, the mechanical strength of the
wWire 9«is retained, and the wire 9 and the | ever 8 can be joined together
‘in a shorter period of tinme than they woul d be joined by brazing. The wire
9 and the | ever 8 can be nutually positijned easily for inproved assenbly
as they are not in abutting engagenent. 10 The leaf spring 7 is
fastened by the attachnent shaft 12 so as to be fixed between the upper
yoke 4 and a pressur caplhtaad Itheighinegbia tincsumdhbhamnd theyl¢anc bacioined ardth xi ng

renber s bet veen Wi cly high heaitnSPiiigdh. Sukde €l rLhEsRhES HRlaitkhoabled

di sposed on the side of spring 7 renote fromt gnet 1

and extends close to JoRsLizedheat pnlynEox pr ghaxt, intesyaln gt fdme; dheoiunchion caf
spring 7. The pressembepkédnetid widé 9 afd thie Oleved B GElwmb’a)acsa by 1asgeln

condi t1on. A Sedge- oHEpEL Latlicrad Fethentast e e e, Ehe s} fe isiatads.
20 pl ate 10 for asdgEwewirg Swind) thédevew §r c# bE¥hipiged hogethipt i a
pr@i ded adjacent a RpRbiidd'p@f1caNEe 'tSHE thin Whek Wcuta GRNSEe8 %y brazing.
The wire 9 and the lever 8 can be mutually positioned easily
‘for improved assembly as they are not in abutting engagement.
10 The leaf spring 7 is fastened by the attachment shaft 12
so as to be fixed between the upper yoke 4 and a pressure
plate 10, wheteby the members 4, 10 constitute fixing members
between which the leaf spring 7 is fixed. The presser plate 10
is disposed on the side of the leaf spring 7 remote from the
15 magnet 1 and extends close to the centre of the effective
' spring portion of the leaf spring 7. The presser plate 10 has
a portion 10c (Figure 2) serving as an abutment which is
engated by the lever 8 when the latter is in a standby condition.
A wedge-shaped stopper 1l of rubber is attached to the presser
"N 20 plate 10 for engagement with the lever 8. The stopper 11 is
provided adjacent a portion of the lever 8 which is connected
to the wire 9. A coil 5 wound on the core 2 has two resilient
texminals 15, 16. |
Although for ease of description reference has been
25 made to a single wire drive unit 30 and a single wire 9,
in practice there are twelve such wire drive units 30 for
respectively driving twelve wires 9. Each of these wire=
drive units 30 is separately assembled, and then removably
" mounted in the head body 27 in a substantially circular
30 array. For assembly, a plurality of wire guides 18-~23



to the wire 9. "A'cofl 5 wound on the core 2 has two"resilient terninals 15,
16. Although for ease of description reference has been 25° made'to'a
single-wire drive unit 30 and a single wire 9, in practice there are twelve
such y#ke drive units 30 for respectively driving twelve wires 9. Each of
thess e drive units 30 is separately assenbl ed, and then renovably
nmounted in the head body 27 in a substantially circular 30 array. For’
assenbly, a plurality of wire gui des 18-23 -13- are placed beforehand in
a head frame 13, and each wire drive unit 30 is nmounted in the head frame
13 with the projection 10a and a projection 10b of the presser plate 1Q~J
being fitted in a guide hole 13a provided in the head 5 frame 13.
Figure 8 is a perspective view of a }ver guide 24, and Figure 9 is
illustrative of the head body 27 with a rear cover 25 renoved therefrom

The | ever guide 24 has wider slits 24a and narrower slits 24b, and an end

face 24c wth a 10 or. e.r over 25. Each of
the drive units Sﬁespasse% 88“1‘5‘?8'&83%(%# d%/p'zfng r‘g'f setting the
wire guides 18-23 ga qﬁ§ and t hen
inserting a portion ?eOe Elﬁ u&%é% eaclt presser&%I lﬁ%n t he

respective slit 24@okgctbg Waa QUptiedBlon 10b o aﬁdpm%eprahegt ion 10a in
t he respective guide hole 13T -

10 being fitted in a guide hole 13a provided in the head
5 f:ane 13, ' o
| ‘Figure 8 iq a perspective view of a lever guide 24, and
Figure 9 is illﬁst?ative of the head body 27 with a rear cover
25 removed therefrom. The lever guide égx has ii;iez slits
. .242 a.nd narrower slits 24_13,. a.ndan end face 24c with a
- 10  step for engagement with the rear cover 25. Each of the
| drive units 30 is assenbled into tha haad hody 27 by first
setting the wire guides 18-23 and the lever guide 24 in the
head frame 13 and then inserting a portion 10e (Figure 9) of each
presser plate 10 in the xespcctivu slit 24a in the leva: guide
15 24 and the projection 10a in the respective guide hole 13a
in the head frame 13. As shown in Figure 9, projections 10f
of the presser plgtes 1o engage an inner feripheral surface of
the lever guide 24 for positioning the drive units 30 radially.
The levers 8 are guided at their side surfaces by the slits
20 24§_in.ths lever guide 24 so that the lev#rs 8 §;n be prevented
from being transversely vibrated. The tazﬁinals 15, 16 are
'~ pressed into electrical contact with a corresponding pattern
on a cirguit board 17, A zuhbér sheet 14 is interposed between
the head frame 13 and the drive units 30 for eliminating

25 difficulties in assembly due to variations in the lengths



i'n the head frame 13. As shown in Fi gure 9, projections 1Cf of ‘the presser
plat es* 10- engage an i nnér peripheral surface of the |ever guide 24 for
Rositioning the drive units 30 radially. The levers 8 are guided at their

side surfaces by the slits 20 24b in the | ever guide 24 so that the

| exers 8 can be prevented from being transversely vibrated. The ter kS
15, 16 are pressed into electrical contact with a correspondi ng pat A Jon
a circuit board 17. A rubber sheet 14 is interposed between the hea me
13 and<the drive units 30 for elimnating 25 difficulties in assenbly
due tigevariations in the |engths - 14 - of the drive units 30 and

preventing noise from being produced. The rear cover 25 is resiliently

secured to the head frane 13 by aniattachnent spring 26. The printer head
is thus assenbled. 5 The operation of the printer head will now
‘be described. The plunger 6 of each drive unit 30 is attracted to the core

‘2 under a magnetic Uet, e ISP b. gggg R r gnet 1 to
keep the respectivegkea sSpring _i%o ;‘H_gigarse %éi'ﬁlg%i%g%&gggurrent i's
passed through the ced! CHRE Gy Govak 1257 1) GreBi ARy JeLBARCL) Enb OF CO
whi ch cancel s out the magnetic field fromthe permanent nmagnet 1, the

plunger 6 is rel easndad 'Rhd 18 K2R attaRthenBCopreis 2608 iThel iRgek t O cause
the respective wire 9 to project outwardly of the head body 27. The wire 9

is forced into engapea®is tivshadde@bled.nt paper w th

N 5 The operation of the printer head will now be described.
The plunger 6 of each drive wiit 30 is attracted to the
core 2 under a magnetic flux generated by the réspective
_ pemnent magnet 1 to keep the respective leaf spring 7
in a biased position. When a current is passed through the
10 respective coil 5 to produce a magnetic force which cancels out
- the magnetic field from the permanent magnet 1, the plunger 6 is
released from the core 2 and the lever 8 is turned to cause the
respective wire 9 to 'p:oject outwardly of the head. body 27.
The wire 9 is forced into engagement with fhe print paper with
15 the interposition of an ink ribbon (not shown). After a dot
has been formed by the wire 9 on the print paper, the plunger
6 is attracted to the core 2 again and tﬁe wire 9 returns
to the standby position. Simultaneously ,the lever 8 hits the
stopper 1l at the same time that the plunger 6 hits the core 2.
20 Therefore, the wire 9 is prevented from moving past its standby
position and is stopped quickly in the standby position with
- a small rebound. The moving system including the wire 9
is accordingly operated stably without any disturbance
particularly when it is driven at high frequencies. The print

25 = head is thus rendered highly reSponsive in cperation.



15 the interposition of an ink ribbon (not shown). After a dot has,been
formed by the wire 9 on the print paper, the plunger 6 is attracted to the”

core 2 again and the wire 9 returns to the standby position.

Si aneousl ythe lever 8 hits the stopper 11 at the same tine that the
plugper 6 hits the core 2. 20 Therefore, the wire 9 is prevented from
no past its standby position and is stopped quickly in the standby

position with a small

rebound. The noving systemincluding the wire 9 is
accordingly operated stably wi thout any di sturbance particularly when #t ‘i s

.driven at high frequencies. The print 25 head is thus rendered higﬁﬁ#
responsive in operations . - 15 - As shown in Figure 1, the presser
portion 10c and the stopper 11 hawelSl-anting abut nent surfaces

respectively. Since the stopper 11 is slidable up and down, its surface 11
whi ch engages the lever 8 can be 5

| ateral directions as shQMinivh Eﬁ%’bﬁ:&h,-t@’ﬁ&%ﬁ%ﬂﬂe

adj usted back and forth (in

pl at e

YoPOSi tion

of the lever 8 varies due, for exanple, to machining inaccuracies~of the

parts, the lever 8 cad e $Spge? BN haid isTWitiAgSikutaéntd ¥ustdedsng t he stopper

11 up and down.

5

1o

15

20

25

10

I'n the present enbodi nent, the stopper 11 is
' made of pol yur et hanerespéctizely. Sihide therstoppey ab i5 skidgbde P, | npact -
. resistance, and wear-resistance to limt the stroke of the lever int
st andby position ‘t hesndofown, its surface 1l1' which engages the lever 8 can be

adjusted back and forth (in lateral directions as shown

in Figure 1). Even when the standby positiocn of the lever
8 varies due, for example, to mchininq inaccuracies of
the parts, the lever 8 can be set in an optimum 'p_osition-by
sliding the stoppexr l1ll up and down.

In the present embodiment, the stopper 1l is made of

he

polyurethane and has a sufficient degree of rigidity, impact-

resistance, and wear-resistance to limit the stroke of the
lever in the standby position thereof.

With i:he- construction according to .this embodiment,

any impact at the time the plunger 6 and the core 2 hit

each other is reduced so that these parts are subjected

only to much reduced wear and deformation.

Since the lever 8 undergoes no residual vibrations

~and the movement of the wire 9 is not disturbed during

hiq&dhmqmumy_qmuptnxn any bending locad on the wire 9
is lowered and the service life of the wire 9 is increased.
As illustrated in Figure 3(b), the displacement with
time of each wire 9 in the case of the embodiment of .
Figure 1 is such that after the wire 9 has hit the print

paper 50, the wire 9 quickly enters its return stroke and is

3

>



Wth the construction actording to this enbodinent, 15 ° * any inpact at
the tinme the plunger 6 and the core 2 hit each other is reduced so that
tshese parts are subjected only to nmuch reduced wear and defornmation. Since
the | ever 8 undergoes no residual vibrations and the novenent of the wr

I s. not disturbed during 20 hi gh-frequency operation, any bendi ng Ioggigi
on‘the wire 9 is lowered and the service life of the wwire 9 is increase

As illustrated in Figure 3(b), the di sphgcement with tinme of each wire 9 in
the case of the enbodinent of Figure 1 is such that after the wire 9 has

hit tyee int 25 50, h | 9 ' t its t t rok
and 1o PTG “hr oulrRE 0 & sk bYtiee o faR, Foelia e Padngpd | S O
' llel to th [ f ' h ' | Qi i
e nst i mpact . ThoPRrdtiB b tnf ehBRPhidy o066 4l ks e Mol Tl 4 Sidey
leaf spring 7. AcCOpgidelCagatRSE tHBAES MaCPrinkend vire 9 RitdHdsNehndhbftd1ly

.extends at an angl e not exceedi ng [errf to the leal spring 7 good results
are achi eved. Fi.gur gard1ap1 Std1eh@leaf | dpriShI VS Ackerd 3§ & RikpOEménEs),S Whérd tad
i medi ately after the wire 9 has engaged the print paper 50. As 'shown, a
noment M i npased onptirtingweire89 aikcerdst &€ ancadgle ndt espeeding 158 tethed 10

I engthwi se of the leaf spring 7, which is protected frombeing esily
defornmed by forces appf ispritrion7tgned thsudts iaye. achilevedaaf Figyre nifa) schepatigally

free fromsecondary vibrations. The tine
e " shows the leaf spring 7 positioned immediately after the wire 9

i
- " has engaged the print paper 50. As shown, a moment M imposed
| on the lever 8 about the centre of impact is directed
10  lengthwise of the leaf spring 7, which is protected from being
" easily deformed by forces applied in that direction. The leaf
spring 7 is also free from secondary vibrations. The time
interval required for the wire 9 to move back and forth is
shortened, and the wire can operate stably when driven at
15 high frequencies so as to ensure highly responsive operation.
| As shown in Figure 10, which is identical to Figure 1
o . -except for the use of certain feference_ letters and numerals, the
presser plate 10 has a leaf spring attaciment 10d extending
close to the centre S of the effective spring length of the
20 - leaf spring 7. Since the leaf spring 7 is freely movablg
in the direction of an axrow C throughout the entire effective
spring length, the portion of the leaf spring 7 which extends
from the centre S to the end of the leaf spring 7 attached
to the plunger 6 is limited by. the leaf spring attachment 104
25 in its movement in the direction of an arrow H. Since the leaf
- spring attachment 104 extends closely to the centre of the
effective spring length of the leaf spring 7, the leaf spring

7 is prevented from secondary vibrations to allow the wire 9



interval requiréd fof the wire 9 to nove back and forth is sbartened, and

the wire can operate stably when driven at 15 hi gh freqgdencies so-as’to
ensure Atrghly responsi ve operation. As shown in Figure 10, which is -
identi@gto Figure 1 except for the use of certain reference letters and
nuner ak8, the presser plate 10 has a | eaf spring attachnent 10d extendi ng
close fothe centre S of the effective spring length of the 20 | eaf
spring 7. Since the leaf spring 7 is freely novable in the direction of an
arrow C throughout the entire effective spring length, the portion of the

| eaf spring 7 which extends fromthe cen Le Sto the end of the |eaf spnihg

7 attached to the plunger 6 is limted 'bé’ the | eaf spring attachnent |d 2t
-in its nmovenent in the direction of an arrow H. Since the |eaf spring
attachnment | ad extends closely to the centre of the effective spring | ength
of the leaf spring 7, ta&eturn rapidlygta the staadks pesitiopnaitezohdary
vibrations to allowthe wire 9 -17- to return rapidly to the standby

posi tion after a print PFARtSPE CREFARIoR has kesn carried Pukat . The reduction of
t he wei ght of the novable rts.will n e descrihed. The.di nensions.of
conponents will be 5 %ﬁfﬁ?‘fﬁé‘ﬁ"o‘%ﬂ%ﬁ%"Bgé?%%fg?pwﬂbg& RRF r‘f@&l
values as with the exaq[ ' nggov ' t hat Epg ' ter E =
3 mm and the coil outsi ega?&ae\r?g?er D Smgpémn H'])%sagﬁ -WT e(;‘%%ie‘?l‘tqg’r ead,
the distance R &rom t hgfigideord e BdMisPst Bpeéisic numerical values as
| with the example given above. Asnmi_nq that the o.oze diameter
E = 3 mm and the coil outside diameter D = 8 mm for a 1l2-wire
printer head, the distance R from the centre J of the printer
head to the core end surface K can be de:ivod from: |
1o _
D_ : 360°)
2R 2 x 12
and is given by R = 16.
Let the distance F from the core and surface K to

> 'sin
=

the leaf spring 7 be 2mm, the length-'L of the'-lea'f.spring
be Sm as indicated above, and the ratio xr of t'.hel wire

15 stroke to the plunger displacement be 3, and let the ~/
centre P of rotation of the lever 8 be regarded as being
positioned substantially centrally of the effective spring
length of the leaf Qp:ing 7. The length G of the lever can then
be found from the following equation:

20
G

. °
2

r =
=T 3

2 .
. and is 12 mm. Therefore, the amount C of displacement of the
wire 9 isC=R ~ (F +G) = 2 mm, Where the wire 9 is a straight

_ one and the angle & at which the wire 9 hits the print paper
25 ' ' '



head to the core end surface X can be derived from 10 [err] and is given
by R = 16. Let the distdnce F fromthe core and surface K to the | eaf
spring 7 be 2nm the length L of the Ieaf spring be 5mm as indicated-above,
and the ratior of the wire 15 stroke to the plunger displac
3,-and let the.centre P of rotation of the |ever 8 be regarded as
positioned substantially centrally of the effective spring |ength
| eaf spring 7. The length G of the |l ever can then be found fromthe
fol | owing equation: 20 [err] and is 12 nm Therefore,
the amkgunt C of displacement of the wire 9is C=R- (F+ G =2 mm Were
the wwire 9 is a straight one and the angle e at which the wire 9 hItS t he
print paper 25 - 18 - 50 is [err]~ 1&e necessary wire length | = 38.2
mm Accordingly, the mass of the wire, which is a major portion of the

I nertial mass of the anabIe parts, is reduced to 1/4 of that of the known

construction. Thus, 09eRGtdl # 38,2 mm.NEGR gure 1
is nmugh [ighter in melght fog&ﬁ speegd%rlntlng'bpera1|?§1 éaLEﬁg deck,
24 wire dot print hegsd gidy S¥itng ﬁi.[z'e\lewhich is a major portion of the inertial

mass of the movable parts, is reduced to 1/4 of that of
the known construction. Thus, the movable parts of the print
A 5 head of Figure 1 is mugh lighter in weight for high speed
printing cperation.

a aouhle-aeck,'z4 wire dot print head employing drive
units 30 with 12 wires in each of front and rear head
portions will now be described with reference to Figures 1l

10 and 12. | _
Figure 12 is a perspective view of a wire guide plate
223 ha.ving a plate-like projection 223a dividing groups of
guide holes from each other and having U-shaped grooves 223b
provided on both lateral sides thereof. The U-shaped grooves
—/ 15 223b communicate with guide holes 223-13 to 223~24 (the guide
"~ holes 223~19 to 223-24 are not seen as they are positioned to
~ the right of the projection 223a) for printing wires in the
' rear head portion. Guide holes 223-1 to 22312 for printing
wires in the front head portion are provided so as to surround

20 the guide holes 223-13 to 223-24 for the rear printing wires.

Wire guide attachment shafts 230 (Figure 11) are inserted
through holes 2234,

The plate~like projection 223a has on its end a
projection 223c for engagement by a rear wire guide 229. The

25 wire guide plate 223 and wire guides 219, 220, 221,.222



units 30 with 12 wirés'in each of front and rear head portions will now be
described-with reference to Figures 11 10 and 12. figure 12 is a.

223a
groo
15

i di ng groups of guide holes fromeach other and having U shaped
223b provided on both lateral sides thereof. The U shaped groov

perspggtive view of a wire guide plate 223 having a plate-like projection
223b conmmuni cate with guide holes 223-13 to 223-24 (the guide

T

es

hol es 223-19 to 223-24 are not seen as they are positioned to the right of
the projection-223a) for printing wires in the rear head portion. Cuide
holes 223-1 to 223-12 for printingjeiLes in the front head portion are -
provided so as to surround 20 the gui de holes 223-13 to 223-24 for

rear printing wres.

Wre guide attachnent shafts 230 (Figure 11) are

.'-'. e

i nserted through holigstie ¥tontl headlpoteidn kfe Pooitiched and2subes on its end
a projection 223c for engagenent by a rear wire guide 229. The 25

gui de plate 223 and

togethegubyl dbe MiGe QRide &3hchmkid® shaftd 230, MTHehe front

head portion are positioned and secured together by the wre guide
attachment shafts 23@reRmidei323 inithe fxpgt|head portiomtofhthed whre gabde of t he
wire guide 229 in the rear head portion are relatively positioned by 5

the projection 223c
' 5

10

15

338| 1n ithe Siegn Jddrponfilem arpcrejiativedyi preipbaned by

the projection 223¢c held in engagement with the wire guide

229, _

For assembling the print head of !'i_gu:e_s_il and 12,
front drive units are first attached to a front head frame
231 by inserting printing wires 9f into the front guide
holes 223~1 to 223-12 in the wire guide 223 so as to allow
the printing wires 9f to be guided through the wire guides
222, 221, _220, 219, 218, ‘.I!‘l_xen, a rear head frame 232 is
attached to the front head frame 231. ﬁhen assembling drive
units into the rear head frame 232, printing wires 9r are
first ingerted into guide holes in a rear wire guide 224
and then through wire guides 225, 226, 228, 229. When the
printing wires 9xr reach the plate-like proj_ec_tion 223a of
the wire guide 223, they.ax_e guided by the U-shaped grooves
223b in the projection 223a into the guide holes 223-13
£o 223-24 in the wire guide 223, and into the guide holes
of the wire guides 223, 222, 221, 220, 219 and 218, thus

completing the assembling of the drive units. In this manner,

twelve drive units are assembled in the rear head frame

25

232, and then a rear cover 233 is attached. Thereafter, the

head frames are secured together by an attachment leaf spring

Wre



For assenbling the print head of Figures 11 and 12, front ‘dri'vée units are
first ‘attached to a front head frame 231 by inserting printing wiges 9f
Lnto the front guide 10 holes 223-1 to 223-12 in the w ju\de 223 so
as to allow the printing wires 9f to be guided through the ¢~gyi des 222,
221, 220, 219,-218. Then, a rear head franme 232 is attached e front'
head franme 231. Wen assenbling drive units into the rear head franme 232,
printing wires 9r are 15 first inserted into guide holes in a rear
wire guide 224 and then through wire guides 225, 226, 228, 229. \Wen the
printihg wires 9r reach the plate-like projection 223a of the wire guide
223, ey are guided by the U shapegqq ooves 223b in the projection 223a

into the guide holes 223-13 20 to 223-24 in the wire guide 223, and
into the guide holes of the wire guides 223, 222, 221, 220, 219 and 218,

drive U te are asseAiudiPh TMEIAF ok erih Hoad Lo thed FEHSEN- oy “cover
233 is attached. Ther eaf L4 thd Qgﬂ%%? %ﬂﬁ.&ﬁggtf [ NS ?ffﬁ‘#g@f‘est oget her

by an attachnent |eaf spring - asse ing o print head

is thus finished. | N 18t 38 Sl (WS Mch€ Rl 0l LY whER) BlacshiizgS 11

and 12 which has front and rear units, spaced wre guides 223,228 are

provi ded and the pl agm&dﬁzm@h | Sibvded and thelplatelinKeNgrdfesbned
| .

grooves 223b for guiding the printing

L 5 223a with the U-shaped grooves 223b for guiding the printing
N | wires is mounted on the wize guide which is located at the
driven ends of the wires. When the printing wires are inserted,
they are guided by the U-ghaped grooves 223b properly into
the wire guide holes. Therefore, the printing wires can be
10 ingerted eaﬁly in a short period of time. The print head
can thus be assembled with the utmost ease. While in the
embodiment of Figures 11 and 12 the spaced wire guides 223,
228 are relatively positicned through mutual engagement, only
the plate-like projection 223a with the U-shaped grooves is
N 18 highly effective in allowing the wires to be inserted easily
in position. .

In the case of the above-mentioned embodiments of the
present invention, the movable parts can be reduced in weight
and the leaf springs rendered stable in operation and capable

20 - of high-speed operat:l.on_ through a simple construction, resulting
in a highly tesponsive'print head. Each 1ever 8 can be
prepared simply by bending a thin plate which has a required
degree of rigidity, is lightweight, and can easily be
attached to the respective leaf spring. Consequently,

25 components can be machined and assemb]:ed with much more ease

than in known arrangements.



3
wires is mounted on‘the wire guide which is |ocated at the driven ends of -
the wires. Wien the printing wires are inserted, they "are gui ded by the’ o
U shaped grooves 223b properly into the wire guide hol es. Therefore, the -
pr¥pti,ng Wi res can be 10 inserted easily in a short period of tinme. The
pr ead can thus be assenbled with the utnost ease. Wiile in the
e I ment of .Figures 11 and 12 the spaced wi re guides 223, 228 are
rel atively positioned through mutual engagenent, only the plate-Ilike
projection 223a with the U shaped grooves is 15 highly effective in—
allowing the wires to be inserted easily in position. In the case of thge
above- nenti oned enbodi nents of tpﬁ present- invention, the novable parts’ can
be reduced in weight and the | eaf "springs rendered st abl e in operation and
capabl e 20 of hi gh-speed operation through a sinple constructi on,
resulting in a highly responsive print head. Each |lever 8 can be prepared
sinply by bending a'thite gkféeculitsC bodtaining petianent dagheas afe ri gidity, is
| i ghtwei ght, and can easily be attached to the respective |eaf spring.
Consequent |y, 25 magnetivalhy indepadeise ofaedritnethexneithssemutesl wit h much

nore ease than in known arrangenments. = -21- The drive units contai ning
per manent magnet s magaetdy)doténfarence; thepoyrraidl pyiint dwad anche ekl no nut ual
magnetic interference.. The overall print head can be small

in size and lightweight.

5 ' The nuimerical values referred to above in describing J
the conventicnal construction and the embodiments of the '
present invention are illustrative only, and should not be
interpreted as being limitative in determining the scope of



}re-size-and jightweight: 5 ' —The" nurrer "cal™ vat ues Tefefred” 10 ‘above
i n describing the ¢onventional constructlon s of the

present invention are illustrative only, terpreted as
being limtative in determning the scope of I\l m CL A
MS 1. -Awre drive unit for use in a wre gl g a | eaf.

spring; a plunger fixed to the leaf spring; a permanent magnet
magneti-c flux acts on the plunger so as to urge the leaf spring to erx‘
towards the 5 . magnet; a coil which, when energised, produces flux in
-oppoghkiion to the said magnetic fLuyp so that the leaf spring is -rel eased
frombeing flexed towards the magnet; and a wire hol der nenber secured to
the | eaf spring, the wire bol der nmenber holding a printing wire which
extends 10 at an angle not exceeding [err] to the |leaf spring at | east
" substantially throughout its lengthc A I M SA wire drive unit as clained in
claim1 in which the wire bolder neneber is a sheet netal nenber. 3. A
wire drive unit as claimed in claim1 or 2 15 in which the |eaf spring
‘has a bent projectign ah @il BR1RNGI26# e SRtk LREOERIACKRER bei ng
secured to the wire hol der nenber. _

comprising a leaf spring; a plunger fixed to the leaf

spring; a permanent magnet whose magnetic flux acts on the

plunger so as to urge the leaf spring to flex towards the

-
I

5 magnet; a coil which, when energised, produces flux
in opposition to the said magnetic flux so that the leaf
spring isl :released from being flexed towards the magnet;
and a wire holder member secured to the leaf spring, the
wire holder member holding a printing wire which extends
10 at an angle not exceed:l.ng 15° to the leaf spring at least
substantially throughout its length
2. A wire drive wnit as claimed :I.n claim 1 in which
) the w.tre_ holder member is a sheet metal member.
\—/ ' 3. A wire drive unit as claimed in claim 1 or 2
15 in which the leaf spring has a bent projection at a free
. egd thereof, said bent. projection being secuted.to the
wire holder member.
4_. A wire drive un:i.t as claimed in any preceding
cla:l.m in which the leaf spring is secured to the wire holder

20 member by the plunger.



. : 5 claimed in any preceding claimin which the
| eaf spring is securgﬁ\“ﬁ‘ he w re hol der 20 menbers by he plunger. ° R
*

“\m\m nit as claimed in any preceding claimconprising
rrenu ch said | eaf spring is fixed, one of said fixing

bei hg Wi sposed on a side of said leaf spring renote from said

and extending 5 close to the centre of the effective spring
_portion of said |eaf spring. 6. A wire drive unit as claimed in any
‘preceding claimin which a portion gf .the wire bol der nenber is wapped -
.around the wire. 10 7. Awire drive unit as claimed in any *_,
precedi ng claimin whi ch the vm' re bol der nenber and the wire are secured™
‘together by resistance re ive un|t claimed in
any precedi ng cl ai ?n§| n WhI‘C ? "'lnét:p‘fodvI d% %555% ?%’["ﬂ the 15
.wire holder menber whep;di *ﬁg_ betdden  Sikch drive
.uni't as clained in cIa|m8§|n 1|c t estopls prowdi'dd aadfjggengea ‘portion

of the wire holder fEebaga,\bie bei momaﬁg%ezﬁ %ﬁ\%rdgspéﬂd on A ¥ideé
‘drive unit as claimed in claim8 or 9 in whi-ch the stop is
- wedge-shaped. 11. of Aamaeaﬂrsprmgmahowbﬁuaaamhkmwmra:am&gre
5 close to the centre of the effective spring portion of
said leaf spring. | | -
6. A wire drive unit as clained in any preceding claim ("
in wh:l.ch a porticn of the wire holder member is wrapped around
the wire. |
10 7. A wire drive wnit as claimed in any preceding claim
:I.n. which the wire holde: member and the wire are secured
B together by resistahce_ welding.
8. A wire drive mﬁ: as clemed in any preceding
claim in wh:l.ch a stop is provided for engagement with the
15“ wire holder member when the leaf spring is :Elexed.
9. A wire drive unit as claimed in claim 8 in which BN
the stop is provided adjacent a portion of the wire holder '.
member which :I.s connected tc the wire.
10‘. A wire drive unit as cleimed in claim Bor 9 in
20 which the stop is wedge-shaped.
11. A wire drive wit substantially as hereinbefore
.d.escr.ibed wifh reference to and as shown in FiQm:es 1-3.

and 6-12 of the accompanying .draw:l.ngs.



tdescrlbed wi-t'h reference to and as showi in Figures 1-3 and 6-12 of the

accorrpanyl ng draw ngs. ~ -24- 12. A wre dot print ﬂmﬂ nj h a
plurality of wire drive units as clainmed in any precedi ml,ﬂ" Im'l
drive units being arranged substantially in a circular afray, ‘ea®h keat -.

spring extending parallel to the central axis of 5 the pri y\head. 13-
A wire dot print head as clainmed in claim12 in which the hear@ provi ded
with a nmenber having slits for guiding the sides of the w re hofder

menbers. 14. A wire®dot print head as clainmed in claim12 10 in

whi c{:__,the head i s provided Wt 24vtre gui de plate having a projection

provi ded wi th grooves whi ch communi cate with guide holes in the wire guide
plate, the printing wires passing through said grooves and hol es. 15. A
“wire dot print head as clainmed in any of clains 15 12-14 i'n which the
-~ permanent negnets of the various wire drive units are magnetlcally

: R?gffgfgﬂtcem 1gaeb . Reﬁﬁ%bé%fs%%%ﬂdgﬁﬁ% am%%#g f”y as ﬁ%%el nbef ore
described with rejyereaetve aniti adSc1ShaNd thNardy précRAiry 2186 28 wir- 12 of
t he acconpanyi ng draw ngs.
drive units being arranged substantially in a circular array,
each leaf spring extending parallel to the central axis of
\ §  the print head.
| 15. A wire dot print head as claimed in cla.:l.in 12 in
which the head is provided with a member having slits for
guiding the sides of the wire holder members.
14. A wire dot print head as claiﬁed in claim 12
10 in which the head is provided with a wire guide plate
having a projection provided with grooves which eommicate
with guide holes in the wire guide plate, the printing wires
passing through said grooves and holes.
15. A wire dot print head as claimed in any of claims
—/ 15 12-14 in which the permanent magnets of the various
wire drive units are magnetically independent of each
other, with substantially no mutual magnetic interference.
16. A.vi.re dot print head substantially as hereinbefore

described with reference to and as shown in Figures 1-3 and

20 6-12 of the accompahymg drawings. .



C L M 8 2257-17. A wire dot print head incl udi ng a plurality 1
of wire drive units arranged substantially in a circulat pattern and ‘each l

co si,ng ml I“lm““E plunger fixed to said |eaf spring; a pernmanent
n@forlmm | unger 5 in a direction to bias said | eaf
sprNag; a demadgneti zl"ng coil for cancelling a rragnetrc flux fromsaid .
per manent magnet to rel ease said plunger fromsaid permanent magnet; and a

| ever -fixed to said | eaf spring and holding a printing wire, said | eaf

spring extending parallel to a central axis of the prijx 10 head. .=
- 25 - _
17. A wj.re dot print head mcluding a plurality of

wire drive units u:tanged substantially :I.n a c:l.rcular pattern

.and each canprising a leaf sprinq; a plunger fixed to said

leaf spring; a pemanent magnet fo: att:act:l.ng sa:ld plunger
5 in a direction to bias said leaf spring; a. demagnetizing coll - j
for cancelling a magnetic flux from sa:l.d pemanent magnet - u |
'I:o :elease said plunger frup sa:l.d pemanent mp.gnet: a.nd a levér
fixed to said leaf spring and holding a printing wire, said
leaf sp::l.ng éxtending ;ra?allel to ; central.azis of the.print

1o head. ) -
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