1 2219768 DOT PRI NTER The present invention relates to a dot printer. 5
A knoewn dot printer of the spring release type has a plurality of

el edU omagnetic drive nmeans for-controlling resp?? qed}y; gl urality of
drive arns for driving associated printing el ene - ' “Bach™drive armis

normal ly attracted by a permanent magnet of the 10 el ectromagnetic drive.
neans, the force of the permanent magnet bei ng overcone by the supply of .

current to a drive coil of the eIecthTnagﬂfktﬁgdrive means in order to

rel ease the drive armfor driving t printing el ement.
Certain parts formng the 15 el ectromagnetic drive nmeans are

nmanuf actured to a hi ghedggesenef iReERE 6N ke;saéyreotaaaoea?biafégting

el ement has a un|forH1£r|nt| g nDtloE and_p Lntlng,charai- erl__stlch _
Hovgver > cont i nuousApENAFT nGORnBFFREE dBE - BRPrEEF LBBeFateass; tRPgrbaBecd
causes the priatphezdliby26f elgetreoamaghetlicsdrhbveéhméanbefoenperature
within the pri drklse r_hj ceol QeC u , he

per manent nagngééggggﬁégadggﬁgaégi?é% ,ér%ggﬁé}ﬁgyiﬁfdgggggiggﬁgegg%nse by
the drive arnsdsivinget@spoiatednprintiggoaiemente. 25Each drive apme

especially, i ﬂstasrﬁanggaeekseéeatu eaogeéﬁaneﬁknﬁs§net hggnggaet i c
characteristic of the pefmanent nagnet changes depending_on tenperature,
and henck t he BREFREPERRGREELGTATHEC pREARS nealinPt ERFFeaPEotRBRanges.  Since

the pernmanent pegihe&henht Raghét! b¥if§-ovércomevBPpetheegupbty bf tarbeated,
the force with mhic% Lt aggg ct; an$bé€ éokg of the agsociatgd drive arm
I s reduced. BRcBr Fﬁ&?y, h® ngﬁﬁe? TEEFRrY gﬁﬁ%iﬁtgﬁ K? PR_%Ar e coi
becones rel ati orflgrgteareicase theadriwvel armhfopedrbdinghthet he printing
ehsgents advanggsocifted printing element. Certain parts forming the

15 electro-magnetic'drive means are manufactured to a high
degree of accuracy to ensure that each printing element
has a uniform printing motion and printing charac-
teristic. However, continuous printing when the dot
printer operates at high speed causes the print head to

20 generate heat such that the temperature within the print
head rises to 100°C or higher. In consequence, the
permanent magnet becomes de—mégnetised, resulting in
defective response by the drive arms or a deterioration
in responsé rate.

25 More especially, in the spring release type of

, dot printer, the magnetic characteristic of the

-/ permanent magnet changes depending on temperature, and
hence the characteristic of the print head itself also
changes. Since the permanent magnet is partially de-

30 magnetised when it is heated, the force with which it
attracts a movable yoke of the associated drive arm is
reduced. Accordingly, the magnetic field generated by
the drive coil becomes relatively greater and as a
result the period, when the printing elements advance



to formthe dots and then return under the attraction of the pernmanent
magnet, becones | onger. During this period, the print head is noving and
therefore the follow ng problens may occur, nanely, for instance, 5 an;
i nk ribbon of the printer may be caught by the end of a respective prlntrﬁg
el ement or certain dots may not be printed. One proposed solution to the
problemis to set the input to the drive coils to take account of the heat
10 generation by the print head. However, in this case, the magnetic
field generated by each coil in the coddi tion that the print head does not
yet generate heat, during |n|t|al printing for exanple, is insuffi- cient

~in conparis ne fleld of the 15 net and
so the asso%’l"a&d ttti’]lr?t % ﬁ%m%{{a °8‘ R ause

t he novabl etymk(pelmamtr magmasni pdm‘c:mtéq/ lcmgae.quermizyj,ng Hehis i nt head
cannot achi | | i Anot her
proposed sog\églfg# [ SQ:'he”? e o ensf@ gﬂw %&%%nerﬁ thg%e in order
to obtain afgtlflde-anr@hlr% imay mmm&i@.prlﬁqr Hawatansiear at es heat .
However, a Gar qmd@lmo%ﬁeffgué ﬂﬁ%éﬁ%&é{] ?}a%ﬁ By G4 lerdd P OVET

consunpti on becones | arge and heat tthe print head is
further acc® EP&P@thﬂ@c&r&"‘rﬂ% eclrﬁ!'%’rte%thm iG-S Mma¥% not Reovi ded a
dot - prlnterphaum@@_a prlnt head in which a drive armfor driving a

raonet and s 30 Ohe sitEblackt fANEA o e Hediti L ¥ rﬁgeﬁh”"‘”e“t
opposi tion Hopate tperhhmdm-mmlﬂ dro digketagepynt mf rthe theatpri nt er
or USSR A RO, | SN, ST Wy Vol (o0
he magnetic field generated by each 0011 in /
condition that the print head does not yet generate
heat, during initial printing for example, is insuffi-
cient in comparison with the magnetic field of the

15 .permanent'magnet, and so the associated printing
element does not advance sufficiently because the
movable yoke is not released perfectly. ConSeqnently;
the print head cannot achieve full print pressure and
print speed.

20 . Another proposed solution is to set the intensity
of the permanent magnet in order to obtain a sufficient
attracting force when the print head generates heat.
However, a large drive energy is then required and as a
result the power consumption becomes large and heat

25 'generation by the print head is further accelerated.

According to the present invention there is
provided a dot printer having a print head in which a
drive arm for driv1ng a respectlve printing element is
biased to a first p051t10n by a permanent magnet and is

30 controlled by electro-magnetlc means acting in
opposition to the permanent magnet for effectlng
printing, the printer having control means arranged to
vary at least one of pulse width, voltage or pulse
'spacing of drive pulses supplied to a drive coil of the

W/



3 electro-nmagnetic neans for operating the drive armin dependence upon the
tenqperature of the print head. The control nmeans nay be responsive to an
output fromtenperature detecting neans for varying the 5 sel ected
characteristic of the drive pulses. Alter- natively, the control nmeans may
be responsive to an output froma tinmer for neasuring the printing tinme of
the print head or froma counter for counting the .nunber of dots printed by
the print head. 10 . Since the gmgnetic field provided by the drive
coil is variable in dependence on the tenperature of the print head by
variably controlling at | east one of the pulse wdth, voltage or pulse _
spaci ng of tdibecktro-emapyheeic anears phorli opetat inghthen@eivé udem ihe magnetic

15 fiel r ' capcgl the. netic field of the
per manent ng% néﬁ:f%I&$$$:%ﬁgéﬁép#%€$%g§eH$€h€ﬁﬁf?$f€€g??$ ' ng can be
attained. The pre convernl oneans smay ové deesponsivertotan omtphti s
automati cal | ] | ' ' Lve
characterisf%%ﬁgﬁﬁﬁﬁoodé%$€%3?%5égﬁa ??méﬁﬁgtﬁgf gg*%%éalﬁ%é rint head
geneat es helgle pﬁ%%%#ﬁt¢ﬁ¥%ﬁ%$omfm¥h¢ deivespuises- f BR1EeFT by way of
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Figure 1 is a sectipnal VIGMIthrPu h a grlnt hg d of.,a dot printe

enbodyi ng t HRHPRE HEOR R hiPSh: ‘ﬂgg'ﬂ?% Yring, ﬁ?oeﬁlm:éﬁga B% L control
circuit of tthe dotimtiéad;ofi from 8 csuntenvfofocount imgathe mumbegrdri ve

O apt oo SHOEL BEE R BF CRUIELRE! oYl VereLn DS i n TS
respd8tively Since the magnetic field provided by the drive
L coil is variable in dependence on the temperature of
the print head by variably controlling at least one of
the pulse width, voltage or pulse spacing of the drive
pulses corresponding to such temperature, the magnetic
15 field may be arranged so as just to cancel the magnetic
' | field of the permanent magnet at all times, and thereby
high quality printing can be attained. ,
The present invention thus provides a dot printer
which is automatically adjusted in order to give a
20 uniform drive characteristic and good printing quality -
vhether or not the print head generates heat.
The present invention will be described fu:ther;
by way of example, with reference to the accompanying
— drawings, in which:- _ | _ _
25 Figure 1 is a sectional view through a print head
of a dot printef embodying the present invention;
Figure 2 is a block diagram of a control circuit
of the dot printer; ' _ _
Figure 3 is a wave form diagram showing drive
30 ‘pulses generated in the control circuit wherein pulse
width is variably controlled; and.



showi ng further exanples of the control circuit. As shown in Figure 1, a
print head (designated A in Figure 2) of a. dot printer according to the
present 5 i nvention has wire guides 3, 4 fixed in a hollow part 2 on'g -
head frame 1 forned fromplastics nmaterial, and a plurality of print wres

5 which serve as printing elenents are slidably supported by the wire

gui des 3, 4. A baseFagﬂkea qfte @rhye B&Bbﬁ 84al ge%ﬁ gﬁ%&tavéﬁg L St opper

plate 7 and a spacer non- magneti ¢ nmat rla oke
made of magneft W%EgeFpiﬁhe?héxémp&ésapﬁ1Ghﬁscéﬁér@ﬂ 515F8ﬂ ity of such

drive arms arrangedAeaehahhylﬁtFequ@b eDQUhapruntehéaas(deeehndteueAarn16
correspondlng .o t. The base

f
r egi ons_ of t &% 5@8@%? ggt % ggopﬁfg F§IF$c8%ﬁﬁ88tgh ?geopgeﬁﬁBFher and
an,oppoélte eddveagion bbsewdlredgiuidear 3,6 4cdixeds ia sohalllewy phet6d f or med

Suttab o meanSionopedl 2RinkCulROrhRa BEoho BYaRYTEetha 2 1 PURATY | | |
t he novabl e y@RérééltXnéft§§la§sUéF§ﬁe§ Hh#ﬁh werwesagspringdngo an end of

the print |evenepntd ﬁeeesaiaashbysuepbeeaheﬁybehendlkaeguehespbata 9.
This core assenbly copstitutes an annu | at & magneti c

material, a per manenPafggregier 9 daadE&WG BGHyslés %ﬁ#éggﬁ§w€89pésed of a

p|ura||1® of Etopbameﬂlaeee7pandea $pacerde mhdea@ﬁehba—mageetab all these
parts being |néggralh nnect 2 gne anohher he UES a%e% cor pi eces -
12a are arran8 Fadi §0Y° R-8 Frgsﬂa 8eﬁ€em®9Pﬁ e M8 ?5&8 ent of
the drive arnffbe dwdve hey étlshenensfde plluradityuclf such grdve aZmshas a
trapezoi dal sgethagekO-ARERITH bEl BRY ;ssnahfla&a&atervélyonta.a%.wface of

each core piece opposes a’rear ace a respectivé one of the ;
novabl e yokesdrivs arm 6 correspondlng toa respective one of the o/
15 print wires 5. The base regions of the respective

arms are integrally connected to one another, and an
opposite end region of each drive arm 6 carries'e
movable yoke 6a formed from magnetic matérial and joined
to the remainder of the arm by any suitable_means such
20 as welding. = A print lever 6b is connected to the
movable yoke 6a, and the associated print wire 5 is
fixed to an end of the print lever 6b.
A core assembly is located behind the yoke plate
9. This core assemhly constitutes an annular plate 10
25  made of magnetic material, a'permanent magnet 11 and a
core'body 12, which is cemposed'of a plurality of U-
shaped core pieces 12a made of magnetic material, all
these parts being integrally connected to one another.
The U-shaped core pieces 12a are arranged radially
30 in correspondence with the arrangement of the drive arm
'6, and a leg at the inside of each such core piece 1l2a
has a trapezoidal section to make efficient use of
space. A front surface of each core piece_lZa'opposes
a rear surface of a respective one of the movable yokes



6a. A respective drive coil 13 is wound around the internal |eg of each
coge-pi ece 12a, each drive coil 13:being connected to an associated
termgnal pin 14. Wthin a central hollow region 12b of the core 5 body
12, a thermstor 15, providing one exanple of a sensor for use in '
tenperature detecting neans designated B in Figure 2 for detecting the
tenperature of the print head A is supported by fitting neans 16. At a
rear surface of the core body 12, theresis disposed-a 10 flexible cable
17, both ternmnals of the thermistor 15 and the terninal pins 14 being
connected at specific locations-to the flexible cable 17. The external

ci rcunf erencéaand Aheespectsuefdrevefcbhé aerésawsanul;reuadcnhered with a

heat radi ati 8 5 Flg C circuit
of the dot p?ﬁn %ﬁa% re pgfa ?ﬁa ? hea géﬁ% §é§e % hﬁerature
det ecti ng nebeing anunegnedotOnsangssnctnsedeMpcmanaﬂepdatéénung means B
incl udes the thernw&tﬁindsse&leeﬂlphsngrOm P@‘ %Qb’%? ey Ebre! 19 whi ch

is 20 arrang convert an out erm stor Into a
digital signaPdy l3ne BokRREMIREANS é'lnEFGHéQlEQdPPFee6PWE&Ptofoafor t he
print head Aseﬁsmenﬁbr abkéciht t’éﬁpenatheef dettectingr ﬁa&dnenh)és ked

(hereinafter caII ££§?0 a.central .pro eSS|n uni t %2 herei.nafter 25
called a CPUy. 25°§t8ﬁ3§°§188nF58I SPEGF ﬁPFSr SoPFLR

driving of thea@rhnt hsasupporbgdvbyi fityingnmeansi A§.at Ateastreame of pul se
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A as dét ect cfileyibhe cahper ATur cPathetermdnadsnoinths ﬁhﬁ§ml§%§ﬁpﬂ§ of such
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circumference and the rear surface of the core assembly
are covered with a heat radiation f1n 18. o
15 As shown in Figure 2, a control circuit of the
dot printer for operating the print head A comprises the
temperature detecting means B and control means C. The
temperature detecting means B includes the thermistor
described previously and an A/D converter 19 which is
20 arranged to convert an output from the thermistor 15
" into a digital signal. The control means C includes a
'_drive circuit 20 for the print head A, a memory circuit
21 in the form of a read only memory (hereinafter called
\y/ a ROM) and a central processing unit 22 (hereinafter
25 called a CPU). The ROM 21 stores a control program for
controlling driving of the print head A, by variably
controlling at least one of pulse width, voltage or pulse
spacing of drive pulses generated by the drive circuit
20, depending on the temperature condition of the print
30 head A as detected by the temperature detecting means B.
| A first example of such control, in which the
pulse width of the drive pulses generated by the drive
circuit 20 is variably adjusted, will be explained with
reference to Figure 3.



6 At the beginning of a printing operation, the print head A does not yet
generate heat. Wien the heat generated by the print head A and detected by
the therm stor 15 yields a tenperature of, for -exanple, 5 [err] or @a
| ower, the CPU 22 controls the drive circuit 20, according to the contro
program stored in the ROM 21, so as to generate drive pulses a having a

pul se Wdih {35 Shatd ARG O o, oiiihd RpaEiodeadfy does ot

yet generate heat, the magnetic FBnent ‘maghet 11 is

quite |arge bRTiN dieagydedoest ngt |Y§"b\g@n@d-”r?é'-%§1€t% mathen ithe heat
generat ed by tgeexe&@tedmb@camel&mt RO S &ridd dét%d&ié@@ﬁr &he The

rel evant m)vat%I eé'.ﬁl()kg:o re tgaebﬂy r el eas d andé’ ssoci at ed pr| nt
wires 5.are ca&f XdvandeS W iSRS

degays,> the Pésgeoui dewexyabltdiel quczZGa:orﬂ:mﬂIs aecdintiovd ltal ranrice pl ece
12a again undeiy th for. p t 1. ..Th fore
the print wire® weohRraame sofREs St Batiian SRR, o o Kl
reversely i ndl?é-ed 30 as 3a g@nleriasegd:rewat @dlllsres d:amg:@ lpullde but
this reversel yigrtueed sulshewl ii% q-q_gglgey ftgnuat ed %Hee‘fﬁrﬁﬁ! y induced

pul se absorbin |rc%8 (not 1llustr thereby the prirnt wre 5
returns i mTEdIt%@g &St glqtmyleitage&@g,att,eoﬁeag the magnefdch flwx adat
gener atBdl by the pemeneaadmégn@tsaa tzlseqwﬂ@eaat:tgree but &HEeS madfndtaid ],

inthe Row o1 108, S5 SFatholE Bl Bl pedparde Bt et ta%eaf%ﬁ&% S dth

[err] as showeoire Pugaes 32@2)in 3@sponEee tendehgy palimels @d .t 0 THee respecti ve
coil 13 by thegqel Eﬁtpﬂtlo bq.eohr%k%mél | gr et 13 Jey %l%%%%gofantf%h%“ ve 2

pul ses a, but such a reduct npu energy corres
de- nagnetlsatﬁéﬁoGﬂaFﬁé p@anﬁnynges are caused to advance quickly. \/
15 When each drive pulse a decays, the respective movable

yoke 6a is attracted to the core plece 12a again under
the magnetlc force of the permanent magnet 11. There-
fore, ‘the prlnt wire 5 withdraws to the initial
posrtlon ' During this return, a reversely induced

20 pulse b is generated in the drlve coil 13, but this
reversely induced pulse b is qulckly attenuated by a
reversely induced pulse absorblng circuit (not
illustrated) and thereby the prlnt wire 5 returns
1mmed1ately to its initial pos1tlon

25 When the heat generated by the print head A raises
the temperature 1n excess of 90° C, the cpU 22 controls
the drive c1rcuit 20, accordlng to the control program
ln the ROM 21, so as to generate drlve pulses a, having

_ a pulse width t (t < t ) as shcwn in Figure 3 (2)

30 The energy supplled to the respectlve coil 13 by the
drive pulse a is smaller than in ‘the case of the drive
pulses a ., but such a reduction of input energy
corresponds with de—magnetlsatlon of the permanent
magnet 11 resulting from heat generatlon within the

e



magnet 11 resulting from heat generation within the 7 print head A

Accordingly, the respective novable yoke 6a is still correctly controlled
by tRe application of the drive-pulses a 2 Such operation continues for so
|l ong as the 5 tenperature within the print head A exceeds 90 [err] but

does not exceed 110 C When the heat -generated by the print head A
finally causes the tenperature to exceed 110 [err] the CPU 22 controls the
drive circuit 20, according to the contrpl programin the ROM 21, to 10
generate drive pulses [err] having a pulse wdth [err] [err] as shown in
Figure 3 (3). The input energy to the respective coil 13 by the drive

pul ses [err] priny Hdadmal | erAddum’diingl}hﬁ ctlse ydspdetive \wovabkes a but 2

agai n such r tiQn Y, onds appr oximat el y

W th furtherpyg> na%ne |sat{i| oh ogﬁ%}ﬂ;ﬁ cr%qﬁé%?e%ﬂh jéle ap;%?:c ><1'd"r Iy,

the respecti wf rihediniveolonlaes & correctly controlled by the application

of the drive pul Se?stiél?‘beﬂh an tél?n@:.xﬁ%’éj'fdf’rb& hﬁ;q&w%g erated by the
0

print head A raises 20 nperature | n excess As shown in

Figure53, th %W‘F%W‘t%’ﬂrﬁ%m dead A exgpeds 9Q.&iBRE const ant .
In the above goeamict dxteed f1am’ of eaniezcouﬁe THedts g?éhelsé@éh Iy ctregi ng

th I dt t ted t I dth
va(ral 2;1 [ iﬁ ;Mn&’rd‘%tll_%qaéf Aefﬁléalz‘lsyarf:%*%n%/?eb &%Q%Wghﬁg‘?’fée&ﬁes\?om age.
[err] or thelld ‘a, s eGP 2D erontral ofthdadriive acjmdwits . 20pr eover, the
nput 1o he Jesnenly’ ¢ e Lhtrdfipidgrh A0 e HAW 11, e above

exanpl e, but
10 generate drive pulses a, having a pulse width t:3 (‘c.3 <

\_/ tz) as shown in Figure 3 (3). The input energy to the
respective coil 13 by the drive pulses a, is still
smaller than in the case of the drive pulses a, but
again such reduction in the input energy. corresponds
15 approximately with further de-magnetisation of the
permahent magnet 11. Accordingly, the respective
' movable yoke 6a is correctly controlled by the
application of the drive pulses a  even under the.
condition that heat generated by the prlnt head A raises
20 the temperature in excess of 110° cC.
As shown in Figure 3, the period ¢ of the drive
: pqlses a ., a2 and a3 remains constant.
" In the above example, the effect of each coil 13
~ is adjusted by changing the pulse width. However, the
25 inventioh is not limited to pulse width variation and a
similar effect can also be obtained by changing the
voltage.v1 or the pulse spacing of period ¢ of the
drive pulses. Moreover, the input to the respective coil
13 is adjusted step by step in the above example, but it
30 is also possible to change the input continuously depending
on temperature change. .
In the case where the pulse spacing of the drive pulses
(print timing) is changed, it is also necessary to

control a feed rate for the print head A depending on



30 is al so possi bl e to change the input contlnuously dependi ng on

t enper at ur e change. In the case where the pulse spacing of the drive pul ses
(print timng) is changed, it is also neggssary to control a feed rate fgk:
the print head A dependi ng on 8 the tenperature. An arrangenent for ™
this is shown in Figure 4. In this case, a notor 23 to drive a carriage

(not illust rattfmla) t‘empetﬁaaﬂﬂ:}mrtl P e aigeierdte b difi S0 MUl Gl ed as
shown in Flgur oughg%P% GPU 22 and a tor ive circuit 24. In

“addition, cont rol B8 FShat® &R &53V8 fereased at the
begi nni ng of @mmmgmmhmmd)s ﬁd:ertﬁmomi::dfgom it t he heat

generat ed. Fi gaag 2 Sho aCMQe@c aP oQJn G GHidurk) 4 ¢ ‘i@i’

timer 25 is prOV|ded |n e tenp era ure “detecting hea
i nputting a praAft qPertzrzu@tnidoﬁ poten I@&J-GZRJCZ-Z‘CM R4 .ng In rasidddridmg

measured by t Renitirear malir Uen%tﬁ%t‘éfd ERATWAG Hel BP0
Figure 6 shows an exggp&%tggﬁf ntrol circuit wherein a counter 26 for

counting the ning, ofy igd SF Nt ing opeFRtden @adher at ur e
det ecti ng means Ehe” D e e s o benecsa the heat
etecting neans | u

generahg& by the prlnpukga Eﬂg&s gFf%%PﬁF@Fy°§29ﬁ§ﬁ§%%lﬁ&quif rectly or
exper.i t al | Wheredn: e timey 26 u&k@gomlldeﬁr iimt ipdgcane£f tdva t he nunber of
dots printed. t%ﬁperature de%%cﬁlhgsﬁbkpgg t?e E@g %httQ$ O%]%Qf%

expl ai ned above,” the drive pul se rive are varied in

p
an opt|nun1naﬁﬁ§FrHG8&P&|RgtPotﬁﬁeFﬁg 22ne priptinsadigencam & or does not
gener at e heat me@&soxed by the tlmer 25, instead of measuring

temperature. , o W/
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15 Figure 6 shows an example of control circuit
wherein a counter 26 for counting the number of dots
printed is prov1ded in place of the temperature
detectlng means B.

It is possible to replacefthe”temperature

20 detecting means B with the timer 25 and the counter 26
because the heat generated by the print head A may
effectively be'determined'indirectly or 'experimentally
from the time it takes for printing and from the number
of dots printed. ' |

25 As a result of the present 1nvention as explalned
above, the drive pulses applied to each drive coil are
varied in an optimum manner according to whether the
priht head generates or does not generate heat. Conse-
quently, optimum printing:Capability and print pressure

30 may be obtained and good printihg quality can also be
attained. '



;:]uént ly, optimumprinting capability and print pressure 30  may be ——————

obt ai ned and good printing quality can al so be attained. .
A dots printer having a print head in which a drive arm for Hm",mmmlm"m,
respective printing elenent is biased to a first position by*a gennmamer *
magnet and is controlled by el ectro-magngtic neans acting in opposition to

t he permanent nagnet for effecting printing, the printer having control
nmeans arranged to vary at |east one of pulse width, voltage or pulse
spacing of drive pulses supplied to a drive coil of the el ectromgnetic
means for -op&é@m&g the drive armin-dependence upon the tenperature of the
print head. 2. A dot printer according to claim1 in which tenperature
detecting neans are provided for detecting the tenperature, the control

A dot printel abobrdntgnies PEYIRE A BHN e N HERB G AEROE HEVINg Rus | mat e |
measur | ng. t MESPRERE PrERe RemgRCisiitel b K bofin B ia pstuRbet kel . o
ggggfd?ﬁigr_]?o&gﬁg’lﬂm W%}\&\%ﬁ'ﬁ@##hgﬁi%ﬂn{)aer a?tjfrlia SSit(iaos tlorrtg? éeﬁg%'g'gt:‘jg?%‘%it o the
Got s pri nt ect iy R bR, B¢ BARE: bV AUl el pRigRl Ol ol
out put of t hef mlsewiith, voltage or pulse spacing of drive pulses supplied to a drive coil of

the electro-magnetic means for operating the drive arm in dependence upon the

temperature of the print head.

2. A dot printer according to claim 1 in which temperature detecting means are
provided for detecting the temperature, the control means beirig 'resPoh'sik 1o an

output of the temperature detecting means.

3. A dot printer according to claim 1 in which the temperature is estimated in
accordance with duration of use and in-which a timer is provided for measuring the
printing time of the respective printing element, the control means being responsive

- to an output of the timer.

4. A dot printer according to claim 1 in which the temperature is estimated
according to the rate of use and in which a counter is provided for counting the
number of dots printed by the print head, the control means being responsive to an

output of the counter.




