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D| stance-setting Device This i nvent ion rel mwﬁlﬂﬂm&@ﬂ’ ﬂnter wth a
di stance-setting device for a print head. ce-setting device is
known (DE 42 21 265 C2). This design presupposé¥s*print head fr 86
novable in the direction of advance and thi ckness-sensing &%v‘}l’é\lz #he
t hi ckness-sensing rollers transmt an indirectly generated el ectronic

signal (anal ogue signal) which is s pplied to ns for the
di stance setting. In order to obt3 a| this si gnjﬂmmwmﬂ"m m‘ gnet ic flux is
| ocat ed ofitlehe thi ckness-sensing roller. Located 0k pr| head carri age

or slide is a second magnetic el ement generating an® ﬁosed second magneti c
flux. A Hall-effect device is arranged in the region of the second nagnetic

flux on tPhenter with alFeig Hebt WHstanee-seffing Devicecor ding ne diumis present and
the print head slide is in a specific |lateral position, the drive notor of

the di stance-setting device is activated, until the voltage correspondi ng
to a basic air gap is present at the Hal | el ement. This device acts with
relatively high accu racy, but accuracy could usefully be increased
further. Mreover, it is foes, in part, in arelatively accessible pl ace on

the print mgmeﬁhbfﬁe}lﬁgg tn% g I%?iﬂferWltﬂtaer%%f;aﬁﬁg%@gilngto%v}’ceffBP?‘tpﬁﬁfl‘?e( effects,

such as, exanpl e) con nati on tance I'ng device ( DE
196 11 772 Al ) is based on the transport rollers which can be set to the

paner  thi Siiaes itbo kil AR ARNE IR 585 0 il LKeln kel Y ount o

shaft and on a pivot "axi TR
measur e mmml Fyprrit head rfmeiyt mevaszn |mﬂhecd1reotnm at advance land thiclkresseseasingsi gnal

receiver cat I nt i de. oV sjt,ion i.ndi cator
for the iR fhe dieineseBeushe S5 Renan ol dadira Seerart Heathnic R at °t ne
measur eﬁeﬁ‘éléahﬂﬁgue §igRA) \ Wﬁrchaé GUW@B% %deNtr’bhm@bﬁt? foriive 8RSarice@attingein .
position indicator, specifi ty in the absence of B’\ r and with paper in
25 April 9E§ot gbtain this S|gna| @ f irst magnetic flux is located on |ckness-sensmgp

roller. Located on the print head carriage or slide is a second magnetic element gen-

erating an opposed second magnetic flux. A Hall-effect device is arranged in the re-

gion of the second magnetic flux on the print head slide and, when a recording me-

dium is present and the print head slide is in a specific lateral position, the drive mo-

tor of the distance-setting device is activated, until the voltage corresponding to a

basic air gap is present at the Hall element. This device acts with relatively high accu-

racy, but accuracy could usefully be increased further.

Moreover, it-is-loegted, in part, in a relatively accessible place on the print head slide
and is not protected completely from external effects, such as, for example, contami-
nation.

Another distance setting device ( DE 196 11 772 A1) is based on the transport rollers
which can be set to the paper thickness and which are arranged in pairs on a driven
rigidly mounted shaft and on a pivot axis. Arranged on the pivot axis is a measure-
ment-signal transmitter which co-operates with a measurement-signal receiver lo-
cated on the print head slide.

Moreover, a position indicator for the print head slide is provided. Measurement sig-
nals occurring at the measurement-signal receiver are compared with clock pulses
from the position indicator, specifically in the absence of paper and with paper in-



. serted. The print head distance drive is controlled on the basis of the
difference signal. This design, admttedly, is cost-effective, since only
t he neasurenent-signal transmtter and a conventional neasurenent-signal

* receiver are required. However, it is necessary for the Iig%{g't q?b@ger
fornmed to have highly accurate and stable switching points PE nnot be
mai nt ai ned when the anbient and / or operating tenperatures for the printer
change. In the case of dot-matrix and ink-jet printers, it is inportant for
the distance fromthe print head end f8ce to the recordi ng nedium ( for
exanpl e, paper) to be printed to forma value located within narrow limts.
Shoul d the paper thickness change, for exanple, as a result of single-ply
paper of sefgkrldstprinhheadhdistance diive is cantliglied on the,basis of dte differencesig- paper ,
t he positjgn PLJ Akl t M Dt B as to be
reset in g@dlﬁﬂ%@éé#@“@?ﬁ wﬁ?ﬁ%‘%&ﬁ/ﬁ &aé%ﬁp&;h%# au%% prI nnl head
life ( intrahemittesandf conventionpl ineasurenenirsignalbipeeivenarevikquaired. iMesveiver dnt i on

is based js. .t [,17] e f. Vi Qr.at c i aresult of
the over alarseaR B TehtdarirBrbiy Rnae B FeGH A R SR Ryita
( st eppi ngpoints whish ganndtdeanaintaisedowher tiie dmbientand her opsaating tegnpgesant and
the print heag,’ gnd f.ﬂce. According to this invention there is provided a
printer WS rHEPIUNEEChANGE: g device for a print head which i s moveabl e
during printing back and forth on a carriage or slide, the print head being
adj ust abl e perpendicularly to the direction_of novenent towards and away
from a primiersgseshdanatrxandiak-ietpripters, itys importatdecing gistaccafiomitte  t he
di stance BRAMRE dridFaBs tdthe HBESHIMYMERGRY ( FBPeXdthEB, 555erpfd Bé brsteghemeENt S
are | ocated and recordi ng nmedium ['yi ng _agai nst the printing abutnent, being
capabl e oformed M@ugdacated w@mnwrrﬁwdmts@shaulgéh%9ap@htﬁqueasao<;hqns@. friede, the

" esu lesply pa f t'thic It
slide bei Qﬁwg'i@‘é% beBuft Bt ShGISSly Papdtor Riffenddt MRicRIEYS B s d Fostilt ©P He! (el &

of a drive e

manner by ans ) eiln relative novement bet ween a probe on
t he sl i demuititplylpagper.itbe position df theipnigt bead wetativedo treprinting ghutientihas tohe

Cpace bot Radrds oiter B Ak SBunTEAfRe Shafly: 14 Al BARheAHROYRIne S °

probe, ancasd pimakixquiater§y. om t he sensor serving to control the drive for
setting the distance of the print head fromthe recordi ng nmedium or from
the printing abutnent. According to this invention there is further

provi gfad ghe_rdb]‘ﬁoebn\mirﬁdh t&isihﬁémme? beééhd isdo dmvr?rmge flmr?]f&cm bmibr’aﬁexgs \le chis
noveabl e during printi ck ang fort n.a sljde, the print head being
6 vt abl SopAa R RCERAP PO SVBRD et of i B AnRTt PoRE P S8 ey
froma prigguitss (ﬁEEbiﬁBﬁho&ﬁ@bﬁ@&ol%n@@s PreBEhibetWBER TS M@aBBAihg/poii &fd t he
di stance between the print head end face, on which the printing elenents
are | ocat & aiint head @ndifaee-nedi um | yi ng agai nst the printing abutnent being
capabl e of being determ ned by nmeans of a sensor and the slide being
moveabl e relative to the printing abutnment in a controlled manner by neans
of a dri véccordinglorthistieventionthereasi pfayided a printer wit asistance-aettipg devwad| e
relative i . i t " i i t he

i spl acemsld A 3ieaFigh shoRehiie Bhfe orttd ek B3GR S ac e 10
refl ex semstide, thépdht headdveing gdjdsiablesperpendicidetiyeethetdirectidon demawementsur f ace
of the print head, the asurenent result fro he sensor faormng,. out put
o gnal der MRS AWHY T RTER abiFRsit coalRl iR S IR Rerering O oans
far the sqibsthe distandecbativebAifep@it Heag aptifade, @avhith e phirtingesiemedntsg medi um
or fromthe Pri nt | nrg abutpent. During brief cont_acra S|I@%ht def or mat | on of
t he probe 3¢ 1qoated,anichecqecing mediyne ving againkt he BYintng abyeegt ReinasRPRRGuNt i ng
to only a dreuingbeténiinéd by Aedind@fl adndosdaiféd b§ i gRIeDInd diRle Ridnosensor
w t hout any other disturbing influence. The nmeasurenent operation can be
tri gger ed able ealativerto e pantingatutmeantiniascantglerd masner by mesasgifadiivBosi ti on.

A reliabl g dniti : {4 J ) : | ained in a
preferr ed(%'ﬂéﬂrﬁ?l %ﬂgd? @25?‘?%&%@?%?%&%”&%%@5?? ﬂ?@%gﬂ%%gﬁgsgd#j&soér@o%@ bon t he
S: : de usi qu@n_aacxgefwancthé lprab;ﬁ]ﬁr\damd re_t‘,@'ldmgafﬂddighﬁistdfefermm?f by:ﬂahe_of ayer
allowing lipgited movenent, The principle of the reflex of reflective sensor
my be appEl@s¢nsonananged ingd & oeemg?mﬂg'.de@ﬂdr%%ﬁﬁﬂp‘h‘&gw t(‘:E‘[th‘?ere is
provi sion, according to further preferred fea tures, for the reflex sensor
to be formed froma unit arranged on the slide and con 25 April 2002 -4
sisting of a fight-emtting di ode and a phototransi stor | ocated next to
each other and with a reflecting surface. arranged opposite the unit on the
print head housi ng. According to another preferred enbodi ment, there ny be
provision, with the sane effect, for the reflex sensor to b formed from
Hal | effect sensor arranged on the slide



-and with an opposed magnet secured to the print head housing. Furthernore,
* the desired action may be achieved by formng the reflex sensor froma
resistor arranged on the slide and sensitive to a magnetic field using an
~ opposed magnet attached to the print head. For the reflection of optical
beans, it is advantageous if the reflex surface of the refﬁé%“%‘?ﬂd%
conprises a mrror. Sinple polished netal plates are suitable as a mrror,
and wheter refraction is diffuse or specular is uninportant. The
possibility of external influences is-detrinmental to all electronic or
optical elements operating with waves, beans or magnetic fields. For this
reason, there is provision for arranging the units consisting of paired
| i ght - eni PIobey aaﬂ%mltamabﬁ@mw SARSCISEVING forrantpl tbg divefercee %(Vr\gthe a Hal |

ef f ect scoppincdit tHEERR m&ﬁewe%wrrg%eafum St uﬁeﬁnﬁﬁdﬂcaédtﬁ# eflg and a

magnet, in a prot ecte space etween a [farger part of
housing and a surface of the slide, the said surface faci ng away fromthe

ect um andorie fo it thordic R b HBUE hrfRer i ¥lsaite-4atER0 ) Ca
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eval uat i oan@irécoting méum:haymg h@ai‘nbi mermeltnﬁg smhmhaaiag dapable@stbeftig  esi dual
Qterference in an anplifier nodul e %Q/means of a vol fage threshold and is
d

fined adetgmminadinmeapsal a persarand ts slideheing,meveahlerelative to themring

pref err ed iy sRnSRAEA &aﬁroﬂeawnne!r smanserra Idri%€ SwiferefSthk piint h¥ad ast ened
angular arm the first |linb whi ¢ | ocated with a projection opposite

t he recor &M thedreha andis qﬁnlaﬁqabge w&ﬁswmf)e Hide f@llww@e@@ﬁact withthef  whi ch
forms par #eéﬁrd.ha%éo%}ﬁ%e d"gpécérﬁéfg' fnovémehtaNdS Sttt ?Ilgex i Y que may

be enpl oyed and”the neasuri is transmtte t the re sor
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with the m;mnerﬁxcept for rreasurerrent whi ch amobunts to only m croseconds,
and t heref not dISt rbthe tlono aper transport in
any ey RHEDRGREEcRgach Rt Hatatiendn obhe et Gestinbeed PRite A &
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arranged in the slide within a defined ?ap, in that the Irght-emtting

di ode | plebaage by Hestefex gansor; withad any @ hﬂmﬁﬁ@rbmgdeﬂuﬁnoehﬁhgapﬁa@um-t he
reflex surfage Qﬁ%i‘onecaﬂrb%%g%&eﬁ'lﬂﬁn%htc}nliﬁeg?rpﬁnn@ ah&:salﬂﬁé‘ﬂe ?YPthe

furthernore, 1p rises a sprrn ade n-and carries the
refl ex surslldeposutlom he rear end In this case, the reerx surface noves
t oget her

A reliable initial position of the print head on the slide is obtained in a preferred em-
bodiment if the print head is secured by a front part on the slide using a spring clip
with an interposed elastic intermediate layer allowing limited movement.

The principle of the reflex of reflective sensor may be applied in many different em-
bodiments. Correspondingly, there is provision, according to further preferred fea-
tures, for the reflex sensor to be formed from a unit arranged on the slide and con-



-wWith the sensor, whereas the light-emtting diode | phototransistor unit is
connected rigidly to the slide. An enbodi nent according to this invention
and a nodification is shown by way of exanple in the drawings and is

described in nore detail bel ow 25 April 2002 g_In the drawings: Figure
1 shows a side view of a first enbodinment with a print hea@SﬁPrézgﬁg de
novabl e perpendicularly to the printing plane, Figure 2 shows a front view
of the slide with the print head attached, Figure 3 shows a profile of the
| - d characteristic of the reflek-sensor, Figure 4 shows a bl ock di agram
of the evaluation circuit, Figure 5 shows a side view of a second
enbodi nent with slide guide and printing abutnment) in an initial position,
Fi gure 6 sistingof a lighteemilting diod¢ gnd @ Botatransistortioeated nexide egeBiothesandf t he

I ¢ h , : ) . ; . third

erbodi et G e o cpbBgiEing R p8 pRh{Hed! iia, 2 | 1

7 but in the contact position of the elenent on the recordi ng nmediumor on

th i Nty . AsS _sh ' he d i ' M

ai st ance AGRRIRE e e FefBHad s et B Y b pbis Wit sBne e 4

%t endi n?ffpam ﬁdrltlgé &éﬂ@;(aeﬁf(?]rrtbibrfgtrrﬁb&lh frﬁmﬂl ! dalﬂeﬁéc_tbhnsaiia&mgé?ngalﬁe miueedrrent g.
e printi Jea et her wi a glide 5 is capable o ei ng advance

per pgndi @GBSY‘GEPQ 899%5831‘?%193 SeFHred to ﬁ?\/@fntgfaa? ﬁgl’s'ﬁg' to say in 19 he

direction of advance 6 towards the printing abutnment 2, in order to set the

nost favaqurable dis tance between the print head end face 1 a, aon which
pri nt i ng FUMBRERee. theidesirgd actipn may hecachiayed byJemnipg theyrsllex sensnrifriam g

abut ment rdsistbPhfafiied e BB 2NESeABItVE o b MdghBas fieldlusingtad §sdsdgng medi um
7.( for exanple, paper) to be printed and whether different paper

't Hi cknes$eagnet atiaghedtethe pinithaad. of papers plies are present. This distance
between the pri.nt head end face la and the recording nmedium7 and printing
abutnment 2 is neasured by neans of a sensor, and the slide 5 is controlled
and aut orfrar thentelflection of mpticdldeants, ¢ i9 dvardaganus i tbaweflex susiace dhtheameans of a

Sl oos Hex sehsGHdafRbs ofinBR Wifpld pdlsHif Fnetal didtEs Bl Bitdbie 8¢ @thnifol.®

equi pped Wt
and wheter refraction is diffuse or specular is unimportant.

The possibility of external influences is detrimental to all electronic or optical ele-
ments operating with waves, beams or magnetic fields. For this reason, there is pro-
vision for arranging the units consisting of paired light-emitting diode and phototran-
sistor with reflex surface or of a Hall effect sensor and magnet or of resistor sensitive
to magnetic field and a magnet, in a protected space between a larger part of the
print head housing and a surface of the slide, the said surface facing away from the
printing abutment.

When the print head is moved up against the recording medium and / or up against
the printing abutment, only a small electrical signal, which could be processed only
with great difficulty, if at all, is generated. It is therefore expedient for a change in teh
signal to be sensed by the phototransistor.

According to further features, the signal is modified, in that the signal change, in the
form of a difference signal, is supplied to an evaluation circuit, amplified and filtered.



. Wth arear larger part 1 ¢ which accommodates the el ectromagnetic coils
and arma 25 April 2002 7 ture in the case of dot matrix printers. By
means of brief contact between the print head end face la and the recording

. medium7 and / or the printing abutnent 2, the print head Eggshggoéf IS
di spl aced relative to the slide 5. The displacement travel“and"

di spl acenent angle is neasured by neans of a reflex sensor 8. The reflex
sensor 8 is |located adjacent a |lower part le in a free zone forned by a gap
9 between the slide 5 and an opposed s@rface 1d of the print head. The
measurenent result, in the formof an input signal 10 (Figure 4) to an
evaluation circuit 11, serves for controlling a drive, not illustrated in
detail, i A medified centrdl signef is samobteinedfat the dutpaiefdheevalugtian ¢irgyitah t he

di stance | & d - |

printing St fleg¥sfitnnté Kheolol BRLALARARAT tndmiifecibfie . .
novenent by mdamspf anvoitage tHreshaid angisdefioediaslan @itputasighal mmstbe evalgaa new
referencef ositi.on in the case of paper of different thickness or a changed
nunber of "BAFEIYhii es. The printing head 1 is mounted in a stable manner
during this operation with the printing head 1 secured by a front part 1 b

ot mat ri P BITH REFREieR T gEmatlone apsol SberomiFREe ByeREMY B o <pri ng

clip 13, wrid snguRirash| theifirdtainieel vitiieh Isddted witht Srojeetidn oppbeitethé ré-i Ng
head 1 has two %eg_s 1 g passing through the interpedi ate | ayer 12 and
engagi ng REIHY medium ¢hepantingabutment) apd thesecanddigb of wiyah farasPagt ofni t 14
conprisin i<aht Fdatsl | Rt ; [ din
The same. Hlona SRS ToskiP sdie bRt EpRiE ARy e hpidied Sfeke
surface 1measudng pulse is trangmitted prothetrefllaxsensar reliahlyandiaver prshatt distanrenousi ng
1f and which conprises a mrror 17. The reflex sensor 8 may al so be forned
froma unit 14 including a Hall-effect sensor arranged on the slide 5 and
from an oppasettenergbedimant, iuhelentent,idesigned o beelisplansablyran the slidewoher

Cenai t1 vePlissSa iy Inctihadiihelr SRS EPhER Y FER R o PledBi R s on
t he pri nt latiad tb thestesgrding mediugbarpthie reaD6Rwhich forms part of the reflex sensor.
Since the slide must be capable of being advanced in the direction of the recording
medium / printing abutment, the sensor may remain out of contact with the paper ex-
cept for measurement which amounts to only microseconds, and therefore does not
disturb the printing operation or paper transport in any way.

According to other features, protected accommodation in a protected space, as be-
fore, is achieved in that the reflex sensor is arranged in the slide within a defined gap,
and in that the light-emitting diode / phototransistor unit is located on one side of the
gap and the reflex surface on the oppagsite side of the gap.

It is advantageous furthermore, if the sensor comprises a spring loaded pin and car-
ries the reflex surface at the rear end. In this case, the reflex surface moves together
with the sensor, whereas the light-emitting diode / phototransistor unit is connected
rigidly to the slide.

An embodiment according to this invention and a modification is shown by way of
example in the drawings and is described in more detail below.



_g For each of the said units 14, as a result of an appropriate design for
the print head housing 1 f) a protected zone 18 is provided between the
| arger part 1 c¢c of the print head housing 1f and surface 19 of the sllde 5,
- the said surface facing away fromthe print abutment 2 (Figqure 1

measuri ng met hod adopted is based on the principle of an (gﬁﬁp&'b?éozr ef | ex
sensor 8 using a signal change 23. As soon as the slide 5 together with the
print head 1 noves in the direction of advance 6 against the recording
nmedi um 7 resting on the printing abutm®tt 2, displacenment of the print head
1 on the slide 5 occurs and the physical distance 20 between the unit 14
and t he reflectlng surface 17 changes (becom ng-larger). An operating point
21 (Fi gur énfhe drawingsn sel ected on the I-d curve in the descending region of
the reflex sen accar. of t he
typi cal magni tﬁg{e %13 a %?‘ wsn%qsdéégﬁl)ré@logg fgsfégg!)‘{’qlme&p@"t?%eﬁ??ﬂﬁgev%ﬁagm t ude
of the effect, only the slidgnavablegegmeritiicutdriyt todhe pdbting plasest or 16 i s

recorded at th npyt modul e i,n. the at i Circuit igure 4). In
a further nodu @u?g? fi 18P cf'}iié{'eg‘f%fntﬁ ’5 W&ﬁ%ﬁbf'@:ﬂﬁﬁﬁ%@%ﬁ%‘g t he i nput
nmodul e 24 t akeFigur@ge lrshomﬂ@rprbmefdfﬂfet-tw chagivteristit of tHeereflex sensvrand
offsets. fn a further anplifier %Eéi tbhe flngl an&.gfication of the
filtered signal'd“®€arri gw§  blo ggraph@f PEYAIUAERRAEEHIS3 | s separated
fromresidual Fjups 6er enmowsa SIBEDRWAf afsdcond eibcaiiient Wit Silecyuiddyan@ans  of
the measuring nmethod described a clear output signal 27 fromthe

eval uation circuit 11 i PrioirgaRdMmaNtdn apiritignasitioRead 1 i npi nges on t he
recording medi pgyfe gThe é%walalwat, a%h@Fsaﬁ Y bt iR co’f&aéﬁodmuoh%w
3pendent on the dynam cs of the print "head novenent. As result, the
aluation circuit 11, ;ﬁ!@me@tﬂratheye@mdlngumecbummdu| e 25, can be freely
optim zed. Fur roc I:%Elﬂ'lw of t war e
is carried out F:'@r%rl?derestsi@\'\élgal ﬁ{j%gitégl@hgem%teﬁr erencenlsﬂ?{egir@ ! 8@@?{?“ ng due
to nechanical vibrationsaandn the printer. 25 April 2002 _g_ Referring now
to Figures 5t th f i ng
device for the? |r%E ] efs-rtg(’%\ég \(’r)]%ﬁs ﬂd“g‘%ﬁb’t“;‘/w t?\g c?)lnn Cﬁ% %ggtrhg slide
gui de 4 extendi ng paral I&iéméotm’qnelred:ordglgabemumrurcﬂttaacbrqnangtlabaﬁnem t he
direction of travel. The print head can be advanced, together with a slide
5, towards the printing abutnment 2 and perpendicularly to the direction of
travel , t e showr o thadrawingda pﬁhteeoﬁth@ndu@t‘anael%anmg devicerfooa gent teadset t he

t f bl e, di st th t h f h th
oyt i g deSaSIACaI B s 4 X0 Pl oA PgnaARuvaant 3 i e el | |
depend on gfovieRiert RETRe ghnﬁrtyahéaﬁpﬂrtsgétaemm H¥lide 6f RrcapuBEUfDeingREr) to

be printed, and whether different paper thicknesses or different numbers of

paper pli é@na%pﬁweug@ulaﬂuéoéh%@'mtaen pbtraxal 3, thad isHioi say iIndhgidission gke and
the recor dacngne@d'tmras'th@phgtdg;&mght@ h ofdérso GEORERSstRNvdRAIE dRl 2
refl ex sensor 8, I's controlled and set in an autonmated
manner to tange betweenithe atinthend enskiace 34, en whicherintiog elaments (Rine &) lnbn t he
basis of t ' ntact

el enent Z&ﬁb%ﬁg?ﬂ%}é{@g%?‘ QI %’gﬂrﬂg mt'ﬁgl%!ﬁ@(%nqgr ?@%g.ﬁ%@&fﬁ&@rﬁsn g abut ment
2 gives ritsieknessaofthe peaording mediunyg|7¢( fof exdmplee;bé;mr)&ebspnntad aﬁdevhemerex
sensor 8 i ranged.i.n a free h i s, define a cIe e 9. The
el enent 2éﬁff%épﬁ[)%berréﬁlpbnqs&ﬁg&aﬁt‘%Fe&pp gtﬁggqpeaseplgespgrgcﬁjgg%p ne piece
by pl asti ddistahes betweshithe grinBhédtebfacs d aaihdang résbraing rdédivinthard fmmtst limb
29a with g gag ectign 30, the said first armhaving a slightl

ent
action duéh tragnt < is AngAsYERd Pymeans oha sersesnand theslided %r?oi" Pﬁ‘? qmcl
posi tion (ﬂt%”aﬁcaﬁw S8 bh e Béélﬁ'%fﬂ‘{é méésu?&ﬁéﬁﬁe&ﬁl@ﬁyHlé‘an%Qﬁ%rde@G(nBFd' um 7
or fromthe printing abutnment 2. During the brief neasuring operation
(Fi gure 6)illysie@tedloj ection 30. touches the recording mediumor if tehre is
no paper) the printing abutnent 2 with the relative novenent of the first
linmb 29a inducing a novenent of a second linb 29b, so that the position of
t he corrpono@mtsbowm imFigutdm thefprieting beabt iSeduippdthwiiied.frofhemadiet part $i2asdr 8
forns, e .14 consi st i ng,of i -em it di ode 15
and 2 phot i aterdaner i il sfaimaca e phrkodBoast Lk FhdAraRs
distance fromthe latter and a reflecting surface 17 which is arranged
opposite these conponents and which is formed by a mrror 17a.



*25 April 2002 -10 The reflex sensor 8 may also forma unit 14 conprising a
Hal | effect sensor arranged on the slide 5 and a magnet fastened opposite.
A protected space 18 with side walls 19 is forned for each of the said
“units 14 by nmeans of an appropriate design of the angular arm 29. Anot her
alternative is illustrated in Figures 7 and 8. Here the el eApeteril 2802 ¢
nmount ed di spl aceably on the slide 5 and conprises a resilient nounted probe
32, the front end 32a of which fogns the projection 30 of the enbodi nent of
Figures 5 and 6 in relation to the Trecording nmedium 7 and the rear end 32b
of which forns part of a constituent of the reflex sensor 8. The reflex
sensor 8 is arranged in the slide 5 within a gap 33 (Figure-8) w.th the
| i ght - eni ¥f¢ iRghacasr ohdptmatrs Pantesh Hysmneans ef B, fPOB@FhBquSEQtt P t he rear
si de 34 qiea%&wm@éhala%dgﬁé'é@éd?gmp%mﬁ PehNet thO Brinfid Sttt dUhkaces 17
e 3b 0 he gap 33 32

on the opposite front si . Then probe whi ch acts |ike

a sensor prini ®epd housing 1hisatisplagedrelatiredatird slidetShd hesispiacementdiaveband 17 on

the rear i 4 al Ik ' '

it nd 5y coacaEnt dHole & mEaSieb BY ftans Uf aREABEARBPB THe KhelcSen:

ret ai ned $9y &is onatediadjacenttaniower part 18 in\p ficle Z266 Jormied It AYRP Sibetweent er with

o i nti ng. BaeHs AR ofteed suftePt A br BRIt RS, 11 PR SrBnt L y

adj ust abl theennpefah inpLbsigyalt 10 (Figurd 4) ecan evalodtic dideait Iy serwas fdraoatrds and

away from a printing. abutnment i.nst which a_print recording nmediumlies,
o di ot aiNGeA Hf&, 0% BRIEAER i 0 E.J0 the dracicn B BiviteecTof HiE pitofitg

el ement s gdtting oAk Qibtaive ¢faimtify head® didate)ieBardaiipmBaiunt Ner Pyrmtheny
abutnent) b Jn%gﬁ? abl e _of bei ggqﬂdet erm ned by neans of atﬁensor carried by

a

the slidef"Mthg UeiThs iARMSIgnat 10 feseloreiargs i bass frithg MaYsMAMt in a
control | esf tAapRRlind¥MeARARSPIAS ofinkijeté@ndbesciiny & PbRirefePerBeySE8iin AGhYEEN a
probe on the slide and the slide itself follow ng contact between the probe
and the reassiefiragenidifierentthicknessiPha ghangesdumabesiof Raganrlies. posi ti oned
between the slide and a part coupled with and noveabl e by the probe, an

out put signal fromthe sensor serving to control the drive for setting the
di st ance bie pritingrhead hisauotintethin a stabie manherduring this aperatiopiwviththepr i nti ng
abut ment . Py (Y] [ - ' ' intyhead which
i's mveab?@tﬁ]grde%gqpsf‘%ﬁr?ﬁhngy gg@%ﬁﬁ%@@ %:g%l?@gw%géﬁgﬁﬁdéerﬂﬂg ﬁ%@grdu?‘nt{‘ Qhead bei ng -
adj ust abl larges reanbirc 1 mrthg case phdotdhateiz printingheads/ tdie paostwvily dsseatecawnway

froma printing abutpent pnst. whigh.a. print.recordi medi i es, the
di st ance %hﬁ@aﬁ OFﬂépBW ﬁ@l&ﬁ%'a‘ﬁ&'bﬂ'&e%ﬁﬂ%',"??m’%fﬁtg yleﬁgagl?'gﬁ% %)g]ﬂ{e ement s
ar e | ocat pihtmgchgadcioliali e pegl tqpasdimpthegRjhtae intbengdiatetiaysy t2bandremt bei ng
capabl e of hei Fa d%ter'%ned bf% means of a sensor and the slide being
moveabl e $39'39 NGlES 8 1 e $id8Pi ng abutment in a controlled manner by neans
of a drive, wherein the print head or integral part thereof forns a probe
and is digplaceable relative to the slide followng contact with the

recor di ngThe&flemsenser icappases2 Hiit 18 vemprsingalightemiging giogee1Rard angl e
bei ng neaahkstefiah@stag@c{c%;écfﬁ thE 35Mk qi]\ég«aeg%dt ﬁp@éee%&aeﬂny'da tRe SRAE S gt veen

the slide and a surface of the print ‘the neasurement result fromthe
sensor foaneftasting sudage,17 whighais apaoged sppodite the upitdk e thepriot head t t he
signal sepy I i for the setting of the distance of
the print F‘ﬁ%ﬂ% ?f%ﬁ@h@ﬂrcgco@[ﬁﬁg ﬂ@@?ﬁ% or fromthe printing abutnent.
25 April 2002 - 12 3. Printer according to Claim2 wherein the print head

‘ b ; " i . ) : it h
|t or poscang el 4otk &Ry A b8 e Fat 3t it B PRl £k B b selBar

bet ween t haaagedion diedslidel SHrand &amh arlopiised tredgritt @dtachattotthe Bliat hedd 2 or 3,
wher ei n tﬂgusrireélﬁx sensor is formed from a

Another possibility for an unit 14 uses a resistor arranged on teh slide 5 ans sensitive
to a magnetic field and a permanent magnet located oppopsite on the printhead
housing 1f.



- unit arranged on the slide and conprising a light-emtting di ode and an
adja cent phototransistor, with a reflecting surface arranged in opposed
rel ati onship on the probe or the print head housing. 5. Printer according
-to daimi1, 2 or 3, wherein the reflex sensor is forned froma Hall effect
sensor arranged on the slide and an opposed magnet securedzﬁﬁpf'h%o%’r obe or
the print head housing. 6. Printer according to Caim1l,2 or 3, wherein the
reflex sensor is forned froma resistor arranged on the slide and sensitive
to a magnetic field and an op posed maérret on the probe or the print head
housing. 7. Printer according to any one of Clains 1 to 4, wherein a
reflecting surface of the reflex sensor conprises a mrror. 8. Printer
accor di ng%poeaﬁyofdhe seid unitsi 44 ag atresylf ofmrearpraptiate desionder the psiot head t

conpri ses h%ujsibgqf‘,'agépf){etcképz&“eof?isﬂ%gviae@B?&n%teﬁemé ba?@é}f part H‘oﬂh{e Bhhecti ng
surface or a Hal ect sensor and magnet oOr a resrstor sensitive to a
magnet i ¢ fhiead dhoasidg thamd syrfaced! Sof thaglide Bntha saitt surfdcefacing bway fronvthe

bet ween a ;r)ag% (%f t{ug Fprobe or the print head housing and a surface of the
sl ide, t h&"8 l&'g‘ﬁp &ég?rgcpng away fromthe printing abutnent. 9. Printer
according to any one of Clainms 1 to 8, wherein the signal change on

di spl ace t of the prqgpe,i etected b he phot otransi st or. 25 ril
2000 - 13 The Measuiia MelRcs pReRiE fbaaey o hepiiple ot @Pioiuieten Sanddf
out put changsing & eignbichamge 23! ABsBBh Aeshésiteds tdgethetivithahe paet da@ml  Whi ch
Is anplified and filtere g%dan eval uation circyit. él. Printer a%cordl ng
to any ondQyesd thedirection oh advance & against the racorqing Fgdige /jresting on the

printing abutment 2, displacement of the print head 1 on the slide § occurs and the
1 physical distance 20 befween the unit 14 and the reflecting surface 17 changes (be-
coming-larger).

An operating point 21 (Figure 3) is then selected on the I-d curve in the descending
region of the reflex sensor 8, according to which a small signal decrease 22 of the
typical magnitude of a few mV occurs as a result.

Due to the low magnitude of the effect, only the signal change 23 of the phototran-
sistor 16 is recorded at the input module 14 in the evaluation circuit 11 (Figure 4). In
a further module 25, filtering the signal change 23, amplified by the input module 24
takes place in order to free the signal of interference and offsets. In a further amplifier
modul 26, the final ampilification of the filtered signal is carried out. Here, the signal
change 23 is separated from residual interference by means of a low voltage thresh-
old. By means of the measuring method described, a clear output signal 27 from the
evaluation circuit 11 is obtained when the print head 1 impinges on the recording
medium 7.

The origin of the output signal 27 is no longer dependent on the dynamics of the print
head movement. As a result, the evaluation circuit 11, particularly the filter module
25, can be freely optimized. Further processing of the output signal 27 by means of
software is carried out in order to eliminate the interference signals occurring due to
mechanical vibrations in the printer.



*sensor signal is cleared of residual interference in an anplifier nodule
using a voltage threshold and forns the output signal of an eval uation
circuit. 12. A printer with a print head to print recordi ng nedi um di stance
“setting device as described herein and exenplified with reference to
Figures 1 to 4 of the drawings. 13. A printer in accordance2®fpmH 2604i m 1,
wherein the slide carries the print head and has-a di spl aceably nount ed
probe el enent conprising an arn1operatbve|y with a reflex sensor, the
sensor being triggered follow ng contatt between said armand print
recording nmedium 14. Printer according to Claim13, mherein the armis

resilient connected wth h_slide and has a first vmthaprOJectlon
f or mi ng a!’{éfe[%%g pew & Figyess % fﬂsap theirawing s artar a¥vih a istangeasatiing,dechi ch

forms par b.ceffortthe(rrﬁf,é@eypé@agmusaﬁnwlpym Héad Rad afsﬁde g&a@mcaxwmﬁ daim

1, wherein t pr obe conBrlses a di spl aceabl e pin, ont end of” which
forns a pP%fa@@ttP@rPr néing ghttment Zand. Ié%fél'%l |t‘P1§19n%'fﬁ<‘@ﬁF&>ﬁH ayeleThe pfintdyeadof

whi ch fOfE%Bé%Bv&TceBh géﬁL&W&h 1’5, tdardSihd ﬁﬁn@c@@mbﬂﬁsﬁd ?, de within

preceding O alm wherel e reflex sénsor Is a on
a def i nedpefadiculptintozthe diraetiamoefitravel thatdsite %aydnph@)dwemmrduadvmcaﬁmm | ocat ed

on one s et Ldjdndbsfilorab ABEHLY BeRld RS ot hiS GRPRRE(S, Bhde o the

P which the printing elements are located, and the printing abutment 2. This will de-
pend on the thickness of the recording medium 7 (for example, paper) to be printed,
and whether different paper thicknesses or different numbers of paper plies are in

} use. The distance between the print head end face and the recording medium 7 /
printing abutment 2 is measured by means of a reflex sensor 8, and the slide 5 is
controlled and set in an automated manner to the optimum value by means of a drive
(not illustrated) on the basis of the measurement resulits.

A brief contact between a flexible element 28 on the recording medium 7 and / or
against the printing abutment 2 gives rise to a displacement angle of the reflex sen-
sor 8. The reflex sensor 8 is arranged in a free space whigh is defined by a clearance
9. The element 28 is integrally formed directly on a slide 5 produced in one piece by
plastic injection-moulding and having an angled arm 29 with a first limb 29a with a
projection 30, the said first arm having a slightly resilient action due to a plastic hinge
joint connection 31 and in an initial position (Figure 5) during printing, is spaced from
the recording medium 7 or from the printing abutment 2. During the brief measuring
operation (Figure 6) the projection 30 touches the recording medium or if tehre is no
paper, the printing abutment 2 with the relative movement of the first limb 29a induc-
ing a movement of a second limb 29b, so that the position of the components within
the reflex sensor 8 is changed.

The reflex sensor 8 forms, on the slide 5, a unit 14 consisting of a light-emitting diode
15 and a phototransistor 16 located in the same plane as and at a lateral distance
from the latter and a reflecting surface 17 which is arranged opposite these compo-
nents and which is formed by a mirror 17a.



-17. Printer according to Caim1l or 13 to 16, wherein the probe is a
di spl aceabl e pin having a head which carries a reflecting surra,”,e. 18. A
printer with a print head to print recording nmedi um di stance setting device
*as described herein and exenplified with reference to Figures 5 to 8 of the
draw i ngs. .A3Yr.A A AN9. A A h.AL. A h. A A A3r.A . A A3_- LCENE5 April 2002
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to the recording medium 7 and the rear end 32b of which forms part of a constituent
i of the reflex sensor 8. The reflex sensor 8 is arranged in the slide 5 within a gap 33
(Figure 8) with the light-emitting diode 15 / phototransistor 16 unit being located on
the rear side 34 of side wall 19 defining the gap 33 and the reflective surfaces 17 on
the opposite front side 35 of the gap 33.

Then probe 32 which acts like a sensor , comprises a headed pin and carries the re-
flective surface 17 on the rear end 32b. The initial position of the probe (sensor) 32 is
maintained by means of a compression spring 36 around the pin shank and retained
by a shoulder abutment.
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1. Printer with a distance-setting device for a print head which is moveable during
printing back and forth on a carriage or slidé, the print head being adjustable
perpendicularly to the direction of slide movement towards and away from a
printing abutment against which a print recording medium lies, the distance
between the print head end face, on which the printing elements are located
and recording medium lying against the printing abutment, being capable of
being determined by means of a sensor carried by the slide, the slide being

! moveable relative to the printing abutment in a controlled manner by means of
a drive, wherein relative movement between a probe on the slide and the slide
itself following contact between the probe and the recording medium is deter-
mined by means of a sensor positioned between the slide and a part coupled
with and moveable by the probe, an output signal from the sensor serving to
control the drive for setting the distance of the print head form the recording
medium or from the printing abutment.

2. Printer with a distance-setting device for a print head which is moveable during
printing back and forth on a slide, the print head being adjustable perpendicu-
larly to the direction of movement towards and away from a printing abutment
against which a print recording medium lies, the distance between the print
head end face, on which the printing elements are located and recording me-
dium lying against the printing abutment being capable of being determined by
means of a sensor and the slide being moveable relative to the printing abut-
ment in a controlled manner by means of a drive, wherein the print head or
integral part thereof forms a probe and is displaceable relative to the slide fol-
lowing contact with the recording medium, the displacement movement and /
or displacement angle being measured using a reflex sensor which is arranged
in a space between the slide and a surface of the print head, the measurement
result from the sensor forming an output signal processed by an evaluation
circuit the signal serving to control a drive means for the setting of the distance
of the print head from the recording medium or from the printing abutment.
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10@ 10960&'3.) - Printer according to Claim 2 wherein the print head is secured by a front part

on the slide using a spring clip with an interposed elastic intermediate layer
providing for relative movement between the slide and print head.

4. Printer according to Claim 1, 2 or 3, wherein the reflex sensor is formed from a
unit arranged on the slide and comprising a light-emitting diode and an adja-
cent phototransistor, with a reflecting surface arranged in opposed relationship
on the probe or the print head housing.

5. Printer according to Claim 1, 2 or 3, wherein the reflex sensor is formed from a
Hall effect sensor arranged on the slide and an opposed magnet secured to
the probe or the print head housing.

6. Printer according to Claim 1,2 or 3, wherein the reflex sensor is formed from a
resistor arranged on the slide and sensitive to a magnetic field and an op-
posed magnet on the probe or the print head housing.

7. Printer according to any one of Claims 1 to 4, wherein a reflecting surface of
the reflex sensor comprises a mirror.

8. Printer according to any one of claims 1 to 7, wherein the reflex sensor unit
comprises a light-emitting diode and a phototransistor with a reflecting surface
or a Hall effect sensor and magnet or a resistor sensitive to a magnetic field
and magnet, and arranged in a partially enclosed zone between a part of the
probe or the print head housing and a surface of the slide, the said surface
facing away from the printing abutment.

9. Printer according to any one of Claims 1 to 8, wherein the signal change on
displacement of the probe is detected by the phototransistor.
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10.  Printer according to any of Claims 1 to 9, wherein a signal output change from
the sensor provides a modified difference signal which is amplified and filtered
by an evaluation circuit.

11.  Printer according to any one of Claims 1 to 10 wherein the filtered change in
sensor signal is cleared of residual interference in an amplifier module using a
voltage threshold and forms the output signal of an evaluation circuit.

12. A printer with a print head to print recording medium distance setting device as
described herein and exemplified with reference to Figures 1 to 4 of the draw-
ings.

13. A printer in accordance with Claim 1, wherein the slide carries the print head
and has a displaceably mounted probe element comprising an arm operatively
with a reflex sensor, the sensor being triggered following contact between said
arm and print recording medium.

14.  Printer according to Claim 13, wherein the arm is resiliently connected with teh
slide and has a first limb with a projection forming a probe to contact the re-
cording medium and a second limb which forms part of the reflex sensor as-
sembly.

15.  Printer according to Claim 1, wherein the probe comprises a displaceable pin,
the front end of which forms a projection to contact the recording medium and
the rear end of which forms part of the reflex sensor.

16.  Printer according to any preceding Claim, wherein the reflex sensor is ar-
ranged on the slide within a defined gap with a light-emitting diode and photo-
transistor unit located on one side of the gap and a reflective surface on the
opposite side of the gap.
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pin having a head which carries a reflecting suriace.

18. A printer with a print head to print recording medium distance setting device as
described herein and exemplified with reference to Figures 5 to 8 of the draw-
ings.



