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appar at us. Exanpl es of conventional dot wire drivi ng apparatus wll _ be F
described hereinafter with reference to 5 Figures 9 (a), 9 (b), 10 (a), 10 :
(b) and 11. Figure 9 (a) illustratEBOBB&GBitional dot wire.driving - .
. apparatus conprrsrng a power source section 2, a drive circuit 5, and a

drive signglge ﬁ&gbe‘ratlng circuit 6. Figure 9 (b) is a cross sectional view
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e voltage V at point B = 30
V, thelnducta ceo eco err |sf xed at L =3 nHand its resistance
[err] = 2Q, ofggk, 1§ egurEy@Itf,B r-esi stance [err] of the transistor [err] =
0.&/ ohm an£i1t4§991e@§¢py§,loﬁnt vo tage Vz of the Zener diode ZD = 75 V and its
equi val ent resi stance Rz 0.5 ohm Figure 10 (a) shows the case in which
- the transSivib@r Eeyx {0-#@0 G-]‘drswmiaslingursean&r@rs(nbr)a shows the case in which it
IS OFF. 35 Herd,theFdN)paried dfGhd tansistarUTR; Brassuned fo] be2a0 mipen-eEqiie hDeidr BTalbwitd hes
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time. Here, the ON period of the transistor TR err] is assuned to be 200
m cro-seconds in order to calaupg e the energy of the system The energy

Plerr]. ®upplied byI;he poyfr soug&e se tlon 2 | exy sse% s foll ows:

,;ica

[err] 45 IN1 [err] consunption
[err] with a resistance o/ ®0.5 ohmls expressed as follows: [err] [err] 2
EP 0 373 870 Bl Energy [err] accunulated in the coil [err] is expressed as

foll OWSso [ er Erlergy consumption PR, with a resistance of 20.5 ohm is expressed as follows:

R1

200 pus
N P =[ 20.5 ilzdt = 2.21 mJ (joule)
0 X .



5" The foregoing relationship is naturally translated as: [err] Next,
‘the rel ati onship after the transistor [err] is turned OFF in Figure 10 (b)
- wi'll be determ ned. 10 If current 12 is determned whent = 0, [err]
(200 rricro-secon-ds) = 1.99 A and \RPeh3WB8FO0BIrr] = (30 - 75)/20.5 = -2.2A; .
then i2 3.20 EXP[err] -2.2. If tinme [err] when i2 O is determ ned,
[err] 15 If the aforenentigned current is plotted as a graph, Figure 11 is
obt ai ned. | n5HY Gragpmuialpd it Ak 'Eﬁ’fﬂ'eéseﬁé’?imﬂ?f’sl s set at 500 micro-seconds
sipge oscillations ogcur when the dot wire strikes against the ink ribbon

unti] the dot Rire Vet urBd™o its original stationary position prior to the

next ti it Waturail 6 ﬁsr}gergg consuned between tine 0 and tine
[err] cg beﬂ(}esao%gﬁ&%e%msmm ftu 'n @ . Energy PIN2 supplied by the

power sourgg $86H " Ag,iSp Lqr.zn]miewﬂsma& 3.99 mJ. _

[err] Energy PR2 consuned Iby the overall resistance 20.5 ohns is: 30 2
[err] 35 Enewngy, thexekgonsiipsenae tringistol R, RquhedaFe M Figled toap)avilde detvemidener di ode
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di ode ZD =30 73201 = -2.24/t#0.i-5=3.20 E3® (thd) 225 Hence, the total energy
consunpti on [féme} wbén i ¥c0 Edptenmingdode is: PTZD = 2.25 + 0.01 = 2.26 mJ. To
sum up, the energy supplied to the power source section 2, [err] = 3.99 +
0.9 = 4.8% 5088%.10THus, PTZD = 2.26 mJ, i.e. the energy consuned by the
Zener difode, anpunts to as nuch as 46% of the ener uppl i ed by the ower
sour ce sect i §ihepalorqmentioned cprrest jspiotiodhas & graph Sigyre ) gB‘?ta' gr ‘}é‘r
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terni nated. ﬁ“’ré'l%ﬁ"?'% I°';sg' P;Sa w§§l‘9 20 e'c?" 8 e AN st hat there are
24 dot Wires an 3™ eyr epe rtrve requency is 2 kHz, the power P

supplied by the pomer source section 2 is P=4.89 x 10-3 x 24 x 2 x 103 =
235 W and the power consunption f the Zener s: Pz = 2.26 X
[err] x 24 x 2 X [er_r]-%lQBW =3 %00 3Z§t870 B% %t“% || be appreciated
that inythe above described co ntional dot wire driving apparatus, nost
of the energy supplied by the power source section 2 is consuned by the
resi stance of the coils.[err] and the Zener diode ZD and is thus converted
i nto heat. 5Energy Pxd bimsgmiesicttyatie dvivell wsistivee 208 ohghstis: Wi r es and t he hi gher the
operating speed, the greater the problemin designing the printer head.
Furthersmore, in the case where the nunber of dot wires i-s nunmerous, there
is also the problemthat a ._lj;(ﬁﬂ capasi.ty hpwers sqyrf £ i ch can-instantly
supply the required poWwr is pecessary since the coils nmay be energi sed

simul taneously. A drive circ 1 is disclosed in US. Patent No. 4,454,558
whi ch d%es not use a Zener di ode. However, 10 instead a driving capaci tor
[err], favin reV|o charged. drives th enoi d and when the

sol enoid is g'ﬁ'gy g R értyeeﬁqg'v?'&gvou?qe gy g?"greg?déqroé% "to a further
cQpacitor [err]. Thus the voltage on the driving capacitor varies wldly

| eading to an unstabl e and rel ati vely slow printi ng Accordi ngly, an object
of the event inventjon is to V|d‘md pparat us in

whi ch eP’rectrorragneti tc:P|zearfer gyea% ed |(n)7t5d'rz| ng jcgsl g“‘]af a printer head
is tenporarily stored in accunul ati ng

Energy consumed by the resistance 0.5 chms of the Zener diode ZD = 0.43 mJ. 0.5/20.5 = 0.01 mJ.
45 Hence, the total energy consumption Przp of the Zener diode is:

Przo = 2.25 + 0.01 = 2.26 mJ.

To sum up, the energy supplied to the power source section 2, Py = Py + Pz = 3.89 + 0.9 = 4.89
50 mdJ. Thus, Przp = 2.26 mdJ, i.e. the energy consumed by the Zener diode, amounts to as much as 46% of
the energy supplied by the power source section 2.
The Zener diode ZD is necessary for quickly terminating the current iz in order to operate the dot wires
at high speed, and the higher the Zener voltage, the more quickly the current iz can be terminated.
In addition, in an actual application, assuming that there are 24 dot wires and that the repetitive
55 frequency is 2 kHz, the power P supplied by the power source section 2 is P = 4.89 x 1073 x 24 x 2 x 108
= 235 W, and the power consumption Pz of the Zener diode is: ’

=226x1073x24 x2x 10° = 108 W.
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This arrangement makes it possible to reduce the number of component elements required.
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5 Thi s arrangenment contributes to the production of a conpact printer
.and reduction in cost of manufacture. Thus, in accordance with the present
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gate 21 swiAndmermitient signalrfamsthe NOND pte 2B\switghemen 2 hiansisiop&d- yiramans discwersticaner gy
of the c&fseiareey fé'i'er‘:]ap%vﬁ@ rP2\hen=Vi7 5 7%y Vo gigpiends tegl bpak 9 thg cepgeifer Spoftthpopower
capacit oF°"[°é Spqtionyt thiorgh HiRelrand i 3priied dherqofh RL- The eureni dewing thiopgh the ¢oif fl when

appl i ed '8 tfaH%s‘ g2l s IQ_FF *ﬁ'@e%ﬁ‘fer‘"éﬁi"“?'l%w ﬁ'& PP LRGAY 196 teoTaPadipr GihSntthe

t r ansi®st B9 3‘5 iciopiiy t i} ?gge t 3 F @ro é (% Fl Jhe excess nergg of th
capact Lot JIL.W “ﬁée% ?6% Eé *“233 et LS ot AUE CaABaCTtBret e

ﬁa&w&% oJiP s ygh, a
manner tb@{amth 6igrﬁm thf awe?g&ﬁc% tmectfc?o tl]e gl;s ) ch n 2(?}%3
pre- deg eBJHoE‘ nMﬁ'i Mﬁngo hen! 8 thk NasAL) e nge é(we £ iSHe hePSHARS n%%ﬁé‘oe

IS provi gadiide GRishargig pswsk ERIRL 2B fhay b6 tle@Embdt énh%mgmaé‘dt& Qpelerr] for a
certain ti romcahk eipatitdEcs idpiided the Qhed biiodd 12D HIAMEToNEAIGNS RotGie RIAGAPLbpirBlud, Ites
power SOuéceSay a6t th®Rolidgedto KbUsthbiligedtatThe afpr@mbridithedflevBIOF-\QI + V61V QF thlBeBitagd lis t he
coils [err] are inoperative. To operate under the above nmentioned
conditions, the charging power source 23 may be of the conpact and snal |
capacity type. Since the capacitor [err] replaces the Zener diode ZD of the
cqgventional dot wire driving apparatus, it is




3

[err] =75 V. If this voltage is 5 EP 0 373 870 Bl unstable. the period
taken to terminate the current” flowing through the coil [err] after the
transistor [err] is turned OFF IEP 8ZX80IR1 and so stable and hi gh speed
operation of the dot wires cannot be expected. The operation of the dot

equi val 6\}\%‘ Qﬁ? cé SEAE

ON-per | §d1 Yioh & Iemand ire ruvrn ghngaete:l)d % :issrfa%?q erenceg(o g 11
and-/t hagq ?ﬁ. mc‘cururtggrﬁ M.{:@ @88 G Pi’ﬁ%‘f?%ea g IO o ?tr .

equi \cal @Bitick Wwits#helor Eifu that'fhe Gﬁﬁreﬁt% Rie“col er rtj) i the
capaci t or Flggfera ay sh&v?saaQ%Gun afRCrcdit inlbiHlh thd SiBit é\oFs%RDn tﬁJ &R L ilide EJpQé?t%n‘ (%t or
[err] teamsiahber= 15000MES-Farad) Riter HAQMRSisR TRAUYEFENT ClTCUIt 1n which the
current flrue 2f)aRdvshA eGanaRAT dirlit il @Ridhthd Surrbhl RowsARMGthd @pacitor CQ b tﬁé"&pacrtor
assunpt ¢opn teadssuniptionl theend clrlem\Sowk MM thé) o V¥diircs Betliche2. Safutel DIt) Zhowsi Hure 2
(c) shoswivalent tictuit eftpa the arbresistor 22 is akrietl OBFt er the transistor 22 is turned OFF.
I n the casethefassiofbigee 2 (f)qhen Wreh izb =1.04 fend fhevolfag® X, dk theamaphclidn € =0t &ge Vh
of the ehepdc ok J @erd Vie =780 V. If thi enretit i=is[dgtemjined OB(ihe\lbasd ¢f thebrecopdiongmt =i 2 i S
det er m HAEEH-& e 1% 224EXP(H8LE 1®ondi tions, i2 = 3. 33 EXP (-6.78 x 103t) -
2.24 EXP (lom. 671 iscthe @ipy fo raaghethe jcgnditien ip ] = |°sth9'he % pfrex 40T sy Ensteni tedséer inyelvedt i on
i 2 =19, betwgep Periops § and ripamy be defeypiaed gsdoliowsier gy transfer invol ved is between
peri ods 0 TBhEe[e m%&‘ﬁ%&‘"&é‘?‘éﬁ’ﬁ?%&e‘é@"g&f | ows: The energy PIN2 supplied
by the power source section 2 is: [err] 20 [err]
The' energy PR2 consuned by the s| stance 20.5 ohmis: 25 [err] [err] 30
Charge of the capacitoP, Bgrrf n re&éesxbg}t[er:r] 04@ mJhus the rise in

vol tage becomes 2.99 x 1

40 Accordingly, an energy inc errent [err] of the capacitor [err] is: [err]
= 1/2 x 10[err] = 2.24 ml. 45 Accordingly [err] + 1/2L [err] = 0.9 + 1.78

wWre dI’IVI s of F| ure 1 will be descrlbed vmth referencetothe'-
o B VSR
be

= 2. 68 M The eheh PRcomsuln@d by the rddistirite £0.8 ot is™ 45 2.67 ml.
Therafore, it follows that 2.24 mJ/2.68 m}] = 83.5% of the energy noves to
the capacitor [err] . Referring nowto Figure 2 (b), the case where the

i ncreased ener gy stored int a&gmtor derr] is fed back to the capacitor
C, (capacitance = 500% ati T o- !Fair ) W) He descRibedJ It is assumed that
the 1 so ohmresi stance in ure 2 (b) represents the equival ent
resi ® ance of the transistor 22 and the coil PL. In 50 addition, it is
assuned that the capacitor [err% has been charged to 30 V. The conditions
are as fopf‘%%‘?f"\ﬂﬁéﬁ’i’c‘fmgz tycrezses® = 0, the charge [err] on the capacitor
[err] =30 Vx5 x 10[err] = 0.15 coul onb, while the charge [err] on the
capamtor [err] is [err] = 75.0299 x 10[err] coulonb. On the other hand,
when™ = 55 [err] = 0.YF7524%1 <cquisemx 174 [@ulombs 3. 750498 x 10[err]
oul omb. This: gi ves [err] =2%62. 4 55 {EXP (-8.61 x 10[err]) - EXP

.39 x 10[err])}. [err]o— -7.25 EXP (-8.61 x 10[err]) 6 EP 0 373 870 B1

+448EXP( 1.39 x 103t) + 37.5

40 Thus the rise in voltage becomes 2.99 x 1072 V.
Accordingly, an energy increment APg, of the capacitor C; is:

APgy = 172X 1079F « (75.0209%-752) = 2.24 mJ.

45 Accordingly, Pz + 1/2L » 202 = 09 + 1.78 = 268 mJ = 268 mJ = Ppy + APgp = 043 + 224 =
2.67 mJ.
Therefore, it follows that 2.24 mJ/2.68 mJ = 83.5% of the energy moves to the capacitor C; .
Referring now to Figure 2 (b), the case where the increased energy stored in the capacitor C; is fed
back to the capacitor Ci (capacitance = 5000 micro-Farads) will be described. It is assumed that the 1
50 ohm resistance in Figure 2 (b) represents the equivalent resistance of the transistor 22 and the coil PL. In
addition, it is assumed that the capacitor C: has been charged to 30 V.
The conditions are as follows: :
When t = 0, i = 0, the charge Qg1 On the capacitor C; is Qgip = 30 Vx5 x 1073 = 0.15 coulomb,
while the charge Qgzp 0n the capacitor Cz is Qgzg = 75.0299 x 1072 coulomb. On the other hand, when t =
§5 0, ige = 0, Q1o = 0.18752491 coulomb, and Qo = 3.750498 x 102 coulomb. This gives iz = 62.4
{EXP (-8.61 x 10%) - EXP (-1.39 x 103t)}.

Vy = -7.25 EXP (-8.61 x 103)

necessary f-or the voltage to-be stabilised at the af orementioned | evel of ;

T
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Wren [err] changes from 75.06299 V to 75 V, the conparator 20 does not give
an output, with the result that the transistor 22 is turned OFF. 5 | f
the tinme [err] is determned as [err] = 1.07 x [err]s, and the current .
[err] at tinme 7 is [err], = 4.57AEPt03y3.87&Bar gy Pr consuned by the 1 ohm
resi stance is 10 [err] Electro-magnetic energy 1/2
[err] = 1.05 and the increased energy [err] stored in the capacitor 15
[err] is: +[‘éf’ﬂ"5(:'?9’9t93t?rﬁ FSom t he above, 2.24 mJ fromthe capacitor C2
changes to: 20 Pr cal cul ation
ercor of l%)a 2& rans g'}z%% S éﬁ)ﬁ:&?&% jv g‘?%’ﬂ@ t‘fﬁo H%"\?rgml?@’gr?"ff‘éf?@df’r@&’eﬂ?s“lthe 1
ohm re IS é 'rlS dete:f% earsr IﬁQOPQW)SQ% %{hggurrentl gtﬁ)ﬁerrgrae,“ msﬁa‘,h?r!i” ations.
are omtted o E]& értﬁ P ¥"t0 the*case er the
transi stor 5% sturne F. ecurrent [err] andthetrrre[err] when t he
current [err] is turned OFF are determned as follows: 4 35.95 EXP (-9.8
x [err]) 30 - 31.38 EXP (-2.04 [err]) =,1.42 x 10[err] s Fromthis, an
ener gysi ncrenent [err] Bf the aci Lot E-gld]: —"0 ©508nmJ El ect r o- nagneti c
energy 1.05 m) of Figure 2 (b)fghanges to [err] = 0.95 mJ, and the anopunt
consuned by the 1 ohmtesistahce thus 35 becorres 0.95 mJ. Figure 3
illustrates graphically the currents [err] and [err]. If the peaks of the
currents [ eFledtroarizdneie prefgyatr2Ligir ent 8% milhand thelincreasadreserys AP stdredain the[cepacitor a

di fficwl tG& ismoul d be experienced in practice. Accordingly, the output of the
conparator 22 is turned ON and OFF by neans of the clock signal applied to
one i nputdfeft THW RAND gate 21 so as to allow the transistor 22 to be turned

aNand OFF retﬁeatedly with the result that the 40 currents [err] and [err]
are rrade r P8P RPEPYYesT At T KNP AEP2PORER $8P9°RUR ch energy is transnitted is

i ncred eq, Thi z 2,8 rl&ggg_era%g %5'39 %er\é%rqdo i nprove the transm ssion
't of

ef ficiency. egol ng escription w be summari sed as follows. The

energy syppl 'a%%&?%. igﬁz%‘?\ﬁ@i OMEGS, RS g: éTed tlp‘?aave[t%&( ];ringlm% ”3 Otﬁta ?gh i

and the g to the capacitor

1.85 . Thﬁeférﬁrfg@towfto ?@Gﬁ’@\ﬁﬁ)}’ itdritn dai@Rfichs 3@ oMMe8,an8 FhlellisBondid nBA8 wilth@spect to
remai Ni NGhebehed el the AansiERP b2 16 (GRS OFE Ghd YurehtQs SrRSheSEnR L RheR finel diRer® 4 S RiFled aNd
part ther@®fard dotetiifdd a3 fonbwe dot form ng energy of the dot wires. Referring
now to Figure 4, there is illustrated a second enbodi nent of a dot wre
driving appaasas B3P gegon@iyng to the present invention. In Figure 4, a coil
SL i s wsedtBhEX(-204eri@f) f eedback | oop without using the snoothing coil PL,

- thereby proviédki@°an energy feedback | oop and a substitute for the charging
power so source 23 for the capacitor C2. In the energy feedback |00 not
only is theFremdis i e§ray dncremept ARep) oh the ganggitor Fre = O§P mIdtectrpagnelienaion 5o | s
repl aced %f’g‘éfe i ‘BH‘E—!‘a['Q?F r“] APPIE)We9§1” mJy fnet F’§°“ﬂ'o°°§?j'5‘§‘? Shtt'ledl °“ﬂ1 Pf'ﬁi"l?ﬁé*é’sr n

Qperatto Z°n° Fg S ' thecdurt en?""ﬁ%‘%h%aw g:ﬂr B0 diowe 7
b ctic th t of

i/t he S par. r zczlé{rre§¢ and FEFgP oeftteﬁgj:iég al a;p o eth %u E.o

intermt t 1yso tlo aﬁ&? th h?angégr Q pe ﬁlt 919(1 EOl

of a cjoq rre?rsgp d i 8o Aadd Pidittiys ahcmhs rt.m, TrJr %L dhelg rs ammads ﬂEre . This

t her eby %hk%@ WinbH a18dsef L {eFifnprovd tﬁ@{r‘&nsﬁl@sréd Mdiehq. t he CO' the
transistor tbrSgdidgrdesdrBfonOif 66 SEMAEHIET b 1oRRNE! ThE Rérgy b«ﬁ:‘)pﬁé@'bl/ t%Mwﬂas t he
capaci t Orsedidn ¥,ii8. By i Plfedu@s 839 mWRa tHeltRerg Bl BAcR ® HOtdpaper B XRERRlS, ¥APY,. t he
conpar at of 026 +s0.9908 18566l TheGtedtn reabiepLis 1.85/¢8Which 2QualsiBAB%! TI@ rémainingt2.28 873
870 Blesc hansty cogsuope brthe easisaa@pt the sfadne land pugt themaof is oseHf iag)ths eot Sorming eneeyfof that i on
of the dabtwirese driving apparatus of Figure 4 will be described. In Figure
5 an addi t i Baferfingdhoimste Figiurecdiithere3 illustraietide decons! erthodigeit\ob a ot wilsi driviag apraeivs has
been des@esording ta e\peesent invention. In Figure 4, a coil SL is used in an energy feedback loop without using
the smoothing coil PL, thereby provsdmg an energy feedback loop and a substitute for the charging power
so0 source 23 for the capacitor C,.
In the energy feedback loop, not only is the smoothing coil PL replaced by the coil SL, but the diode
PD is replaced by a diode Dg,. However, there is no substantial difference in operation.
As for the charging of the capacitor Cz, the comparator 25 delivers an output when, for instance, the
charging voltage V,, reaches 72 V in the same way as described in relation to Figure 1. An AND gate 26
55 intermittently delivers the output of the comparator 25 under the control of a clock signal so as to turn ON
intermittently the transistor 24, thereby allowing an ON/OFF current to flow to the coil SL. When the
transistor 24 is OFF, the electro-magnetic energy of the coil SL charges the capacitor Cz via a diode Ds;.
When the charging voltage exceeds 72 V, the comparator 25 stops producing an output signal, so that the

7



The drlve circuit 30'has a transistor 31 with a polarity (P-type) different:
fromthat of the transistor [err] and 5 forns a current loop for the coil
[err]. A diode 32 is provided to prevent reverse current flow fromthe
capacitor [err]. An exanple of tER0ZFESZEBbLN of the dot wire driving
apparatus of Figure 5 will be described with reference to Figures 6 and 7.
In Fi gurgasrq?ﬁ)&g?au%wfcet he speC| fication of the coil [err] is changed so that
a greaté 6
r espe Ct i v EII'-I enin]gl rﬁgt %9:5((:" e c..-c(:, .?%%jl%n 8 Vﬁwwe rnv%'aﬁpéfztué‘&&tg(;g)ﬁeﬁggg deg&gzgd
[ ers] lt 3% RA? ith! H\ﬁiy r(@‘ysé ditfonCidrt BRlor GRMaRBARPAE] A 1O
t he S? m?Or tiuﬂ:%ﬁLs Dol B ST td PEveRtireveldE cHHERQRW ABRA R @backdr gur €S
1 1" WI re driving apparatus 1s thus arranged, kinetic energy
Ca” be i D&Y B)?aqmpteoofttﬁlﬁo&%on\/\bfrtﬁ& 4804k ERIRG AbpayatusDMIFigi@ & Wl bé Hestridealith Of
the CcycCli&erenddtd Fifired 8150 €A% FRyudS1 6l afOXVihe sPELNIGAIBH bil thylcdd €0 tNaBged 8b tibi aigréayer
lar ge.  [3Holidt Ot tddRent @G0 MEl. VhvbiorB0WE WY (b) Sif IFiairel b @espactivey lllustetr bases of
subst @ntehérbibation st ©O WRRREE TRY dndn 31,hild Bavefoiny ) diistiatearttk currertsomespording pQ)Wer
consunptsa@& The Botied énes yiiwaheCupiralive of ibeleratedimelvi st Figirestand @1 ect r onagneti ¢
ener gy of ¥ ne dewiile dBlingsdppdrites it thaearehged. Kidetic energy Sars baimp@iedite theppt Wirgs more
accumul apesdini. Mutifgethe drgtleal tob the [ceele. Jcurrent inerease giidypoweh eongumPtionyeasemRs SRlAM i n
Fi gur e Barges Dudnsath seaohd halfy hidyerer e Giei wg'eréfdpweasemlgbsta'ma u?'se°°'7‘p1”P4 oY 8t es
t he crasdidures\itang i cesee tecnonercorsumerion fon pReFyClp qan hRrodised- el‘??‘??g’" ‘E’&r at us
of Fi guregersy ok thapil 1St &l the\fimee phgp 5 nsiger 8] Q?JPEF P ‘?q"'l’ ‘?dai"eté B in

i ch trféc‘t'ﬁ’%ﬂﬂ\éfr?taﬁ?"gré?"F h°r"é'" Hé’re %aaab' ; or m (b F%L
}thure 7 Iflg ll%stré ( m | lnoWlu'.n eta re r| ge t el g re I'n

m re |u rates

this arr trbe @g/ () 0 ﬁ%{ stra]:tels i? eQ f or 'r|§)é gr? Slnathls
trape C)Ia rg‘rLgement aalt] gurrrpnt ’thr &bl Q)Selﬂffor kfngé %S how I'Hy
arr ange%o%{ o) Fi urggpl‘ﬂ n8 ménm Q(W:JB%IJ %&B ingGthEdiidencyRef erring to
Figure g}grn @ g. {Hga licaBorf@ta dl Wife diiihg/ L hiparafdP Betoring %o #E prascat in@nton t he
present 49 ﬁrﬂér'mﬁlrbet Rs@ibdY. InHigtle 8MetckenbEniRECA0 dbaéles d platér, Gl réfeldncelnaineience
nuner gl Jégot&eﬂaéﬁr&r"m gapbt Ad AR ribtRA Ghot SHoRR)AE GRpd3EUTBENden 4tk réCorditg@bastiraad tedi ng
paper. Affinterifoadl 1 RORANiGEROR i 5aMEY toinsovéline parae tedtetweizonttllyaciosis phiprgA gdyeer 41
and t he $aetioRt48lcoges thd drivd dréuitranA @ diive signabgmplathg dirouitnwhich Hairebgen idescavedhead
10 hor i zpoiealieydrige scoton 48 lsanqpstpien thecattiape/42 is eechiagmndd ag orhgratiscest to He pentery e
circuit readl the drive signal generating circuit which have been descri bed
aboves TheAdvineeting @eltlé dhis48nriegtedrioumecatiol sectiohef e printaigh tarpingl gectipn: fla0f fgnner
as to beconmictngenable tbistillyetralsd inmaxesnderigren. B mounting jke dpyprigetiop p%;%'&bf’%"%ﬂ 42, é‘

connect del pogsible tooreycg| thes ayrpliep §f gdles aad ’l‘q Aireher °§At°L"E'F‘?H A ‘g’

t he conrfeEPARY WEmEP sasee® the ¢oils pirthg %’tﬂ' Hea€>é’g L] '"t WL
drive sé%?t‘"teﬁﬁ‘f‘géFSb'En‘P 3 Ffé’e é%ﬁ“?’] 5%316’?29""?9” 3l aRytes, t%a °8 s'f‘ e hioer of
cabl e¥ il 11f e,a ns%Lp@@.ss 'tém.nasﬁ SRR &Y W th

i féé@ba% EJB[!) QlnpondhtsS afdf thé! BRI How &l s
contri bu to th@ cQ itor {: éjglgd MRélntel B fre I:J?ﬁaggap 18 FRP eI &ah@e@@é’gn%a'wntﬁec'[ | On
of thg pr ' rAE Béscfitséd al 8ot GROBRMRY appardtub Q&o:‘dﬁ%b 6 thélpreSeRCihveRtidbn Jefetro-fbdnetnd 30
V represgilgy Rﬁ%ﬁnlysébl@@\lld’ate%'aﬂ& th&bpbratiet & a dohidiraRckedpdvarihefdres Brd capsditpphnd si de
term nal &cés@ renér&ﬁ"s Q¥d Ba6k B i@ HRlverGBREd i lsiicRG Mdnhdét @k to hofti bl wiltagel\df thisrcapaaitdr af S a
connect i ffixet RIvBNl N reblt, b PreSaapiadhiionlofi¢re innjensd ddviriteges mpeiagirgaabolt @ reduction fre
f eedbackihb ower conApDAL the highn Spebdn esspdnad ofi du) wisesed as@ductien ih aranvfaaturing pest Pt or
C2 ar e aprm@rsrounted on the carriage 42, the HV term nal can be dispensed

b a ﬁh%t r o r is n
é@ﬁnggtse 8prsent% o ? (é termmals ﬁﬂo Rafve %ig aﬁ 9 cuﬁ"- aﬁ&’ At RRdks P& Rgcﬁ‘,{g ar e

w th. 40 As descri bed above, in a dot wire driving apparatus according
to the pflient invention, el ectro-nagnetic energy Wastefully accumul at ed
after the operation of a dot wireis tenp orarll% stored |na aqtgr and

uam

excess eherngoq wiref driying -gpRargtys {ohé Bwérvhl e a st "sésﬁﬂ oger mﬁ élr cn th d
the vélt ages"\ﬂ?th‘f‘ﬂthl (EQ elats&oot E\g p?ql ﬁu 1)f rg|s| n @%ﬁ’)ré )’.E! ivil

i nvention d”f"Fé}%s??ﬁT'B r@a q rﬁnw e l_TCﬁumulatm ﬁ’:@ ( hnt

pover COHSWJW.';“{ZL j? wnsa' . &' il %m i o mafaé(za@ g u%ér

manuf act uri,0d..¢Q acit |au el (CY)i rBZnaiPPpleat “S
for aprintg ﬁd Fhainta W@J rﬁéﬂ‘lﬁlrﬁrﬁ; & holtabls bitisaidNgtcdinfding
smoot Al ng CrQéaL tﬁ’ap lda\/off’ﬁgg ngn&gall%ﬁa%bl& ro-deleRMinek)levblOr  €nergi sing a

driving coil ([err]) for driving a dot wire (14) so as to forma dot on a
printing nedlun1 accunulatlng means ([err]) for accunul ating el ectro-
magnetic energy stored in said driving coil ([err]) when current supplied
thereto is termnated, said dot wire qy|V|ng appar at us being characterised
by conpri sing: f eedback means (20, 22) Tor feeding energy to said snoothin
capacitor ([err]) when the voltage of said accunulating neans ([err]) giii
reaches a pre- ss detern1ned Ievel and mai nt ai ni ng neans (23, RD) for
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EP 0 373 870 Bl *»C L M S * chargr ng operatlon ceases.

Referring- now t o Figure 5, a nodification of the dﬂWTrng—apparatus-
of Figure 4 will be described. In Figure 5 an addltl rcuit 30
is added to the drive circuit 5 which has been desc ﬂ“@ ﬂ,Err ve
circuit 30 has a transistor 31 BPOB7a8FBRArity (P- typeac m t hat

of the transrstor [err] and 5 fornms a current |oop for the coil [err] A
di ode 3 ded to prevent reverse current flow fromthe capacitor

[err]. ﬁ?{g"‘ f&?ﬁ o SR e oneral o, 8l o Ufe S5k o, 00 4R e
FT gur €y gb djﬁ&gf &JQ@ rth balis! BEGS 16 WeSarv® cirdul 4" viheh a@ﬂ&n GesclibbdMbeNdl €S 6
E rivelP&re i(ﬂ% laQRnsior BNGitt 2 bblariyePltyped Sitr6rbrt HBRGNR Of thé) RinsBtoI TR ARET

am)upt t&Hns Gléﬁrrr&moo;?fénthé LA, A%H@iZQE Bﬁvrée’ﬁ)to Brasknt kelddrsedurrérit Gow Ronbthb st | vel y
illustrgte the states of 10 energisation of the transitors [err] and 31,

whi | e wavad exampleCof thé bptsitibra biethe tdoe witd Biivigt apparatue o 6igate rsgwill et deecribedTwith The

dot t ed réferamxs t6 Figured 61 endap @rFigutes 16 aod 7 ttiecspecifinattinrod ths Soiblf; iskchanged s thatagekatdr | f

t he dotamaunteof chuirenit ngn dlop.awateitems $a) tand dblaefr Eiglye B, rekpagtivelycillustizie ghe statas lob

i Mpapt edergisatiphef the ttransitere JRnand 81 s wiile davaformo) iflyslyates the feprept cofrgpRonding torthe

cycl e, seme-rTémgotied dnas haustheapndraficn g the cohadiments dfigwee dbars*rel ati vel y | ar ge.

Duri ng t hibtheslebyies diMng apopraiyels dhus agangeds kinglis epgygy ‘éaﬁtbedfé@r"%da@é %B’ﬁsé’ﬁ’ﬁ aI | y
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one cy ’%er (,Dé.'H" ers E?q e@ﬂf hRper 8'P°°t‘H% c‘éﬁe@ n b egﬁce L] Igaﬂy gnetlc

(?Iz;.pggl E %’gaf coi L atgpqgga%gi &e transr or 3 is F% %&u%? § tHe orC(‘g abl e

h W in

Of furt |IB¥tJ'aFL§ th% e(iujt lq eﬁf]rgr cﬁo§er$t£rR Itré?) @Jt Q@p%%tu’s 'af M@r&h t he
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Dijsposigtif d' attaque d' aiguille selon |'une quel conque des revendications
pri6cedentes, caracterise en ce que |es noyens accunul ateurs (C2) sont un
candensateur. 7. Inprimante possedant un dispositif d attaque d aiguille
sgl on | "une quel conque des revendi cations 20 pr6cedentes. 8. Inprimnte
* selon la revendication 7. caracterisee en ce que ladite aiguille (14) est
mont eesssur un chariot (42) qui porte au noins une partie du dispositif
dattaque d' aiguille. 25 30 35 40 45 50 55
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