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Printer with • Print Heed Dis~nce-settirig o~ · ·· 

This invention relates to a printer with a distance-setting device ~r a print head. 

Such a distance-setting device is known (OE 42 21 2es C2). This design prasup­

poees a print head freely movable fn the dtrectron of ~dvance and· thickne...-~~·ing 

r~llera. The 1hickneswen1ing rollers transmit an lndtredlv •nerat8d eJeetrOnic sig- · 

· nal (anaraSiue aign1Q Whieh ts supplled to.a contr01 m•ria tOrthe dtitance.setting. rn . . 
order to obtain this signal, a first magnetic flux is located on the thickness-sensing 

roUer. 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 re~rding me­

dium is present and the prlnt head slide ls in a specific lateral position, the drive mo­

tor of the cflStance-eetting device is activated, untit the voltage corresponding to a 

basic air gap is present at the Hau element. This device aQts with relatively high accu­

racy, but accuracy could usefully be increased further. 

Moreover, it is located. 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

nlition. 

Another distance setting device ( DE 196 11 772 A 1) is based on the transport rollers 

which can be ~to the paper thicknasa and whleh are arranged in pairs on a driven 

rigidly mounted shaft and on a pivot axis. Arranged on the pivot ais is a measure­

ment .. s19J1al transm~r which co-operates with a measurement..signar racehter 10· 

cated on the print head slide. 

Moreover, a position indicator for the print head slide is provided. Measurement eig­

nal& occurring at the measurement-signal receiver are compared with clock pulses· 

from the position lndicator, specJflcalJy in the absence of paper and with paper in· 
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setted, The. pri~t·head distance drive is.contralled ·on the basis. of th~. di(faren~• sig~ . 
• • • • • • • •• •• '1 • • ••• 

nal. ~Is 'design, admittedly, ia coat-effective, since only the maas~~~:ai~n.~I . : . 

.. transmttter anci a· c0nvenaona1 maasurement-sigr:wal aM;etver. ~re r8cwuir.ed~ f:f~~·Yet· tt. 
ia ~~IY for the llght ba~er formed to have highly accurate ~ ~~.~itChing . 

points which cannot be maint.8Nd when the ambient and I or operating te~ra­

~res for the printer-· change. 

rn the cue of dot-matrix and ink-jet printers •. it ie important for the distance~ ·the 

print head end faCe to the rec:Ording medium ( for .example, papa~) to' be printed to 

·form a value ioc:ated within narrow limitl. Should the paper thJcknass chanqe. for·_ex­

arnp~:as a reault of slngla.ply paper of differen~ thictcnees or as a result of the use of 

· multi-ply paper, the position of the print head relati'le to the printing abutment haa to 

be reset in order to ensure optimum printing quality and a long print head ftfe ( in the 

case of matrix printers). 

The object on which this invention is based is to eliminata the effects of vibrations 

occurring as a result of the overall movement of U"le slfde and print head and aa a 

reault of (stepping) motors and tolerances present between the measuring point and 

the print head .end face. 

Accarding to this invention there is provided a printer with a distance-.setting device . . 
for a print head which is moveable during printing back and forth on a carriage or 

slide, the print head being adjustable perpendicularly to the direction of movement 

towards and away from a printing abutment against which a print recording medium 

r1&a, the distance between the print head end face. on which the printing elements 

are located and racon:tlng medium lying against the printing abutment. being capable 

of being determined by means of a SG".'SOr carried by the slide, the slide being move­

able relative to the printing abutment in a controlled manner by means of~ drive, 

wherein relative movement between a probe on the slide and slide itseif fallowtng 
contact between the probe and the .recording medium is determined by means of a 

reflex sensor a~nged in a apace between the slide and a part coupled with the 
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· .. .- .·p~e; an outpqt slgnail fromihe sensor ~Ning to control the driv~·fOr.aetting the · · 
. . .. d~ce· di the print head bm the. recording meawm Or from the.printing ab-utment 

I ' .' I ••· 

Acc:onting to this Invention there is further provided _a printer~ a diStan~settJng 
device tor •. print head which Is moveable during printing back and forth on a slide, 
the print head being adjustable perpendtcularly to the direction of movement towards 
and away from a printing abutment against which a print recording medium Ues. 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 

. ,. ·deter.mined by mei~a of a sensor and ~e slide being moveable relative· to the print-
. lnG ~butrnent in a c;cntrollad manner by means of a drive. wherain the print head 
forms the prabe and is displac:eable relatt"ve to the slide following contact with the · 
recording medium, the displacement movement and I or displacement angle being 

measured using a reflele aensor which is arranged in a space between the slide and a 
· eurf11ce of the print head. the measurement result from the sensor formi,,g sn output 
signal derived from an evaluation circuit serving to control a drive means for the set­
ting of the distance of the print head from the recording medium or from the printing 
abutment 

During brief contact, slight deformation of the prcbe or the print head on the slide oc­
curs, this defannation amounting to only a few µm, but is recorded as a signal 

change by the reflex senaor. without any other disturbing influence. The measure­
ment operation can ·be triggered in an automated manner and is indep•ndent of the 
sJide position. 

A reliable initial position of the print head on the slide is obtained in a preferred em­
bodiment if the print head is securad by a front part on the slide using a spring clip 
with an interposed elaatic intermadi~ 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, far the reflex sensor to be formed from a unit arranged on the Slide and cOn• 

---
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aiatlng of a Ught«nitting ·diode Met a phototranslstOr located next .ta each other and 
. . . . . 

with a reflecting au~ce arranged opposite the unlt on the print "~d tt~~i~g .. 

. Aeconina to another prefemJd embodlme~t. there my be pravi'sion, with the same . . 
effect. far the reflex sensor to b formed from HaJl effect censor arranged on the sHde 

and with an oppos8d maa'1et secured to the print head housing~ 

Furthermare,· the deaired action may be achieved by forming the reflex senaor from a . . 
resistor arranged on the sric:le and sensitive to a magnetic fie1d using an opposed 

magnet attach9d to the print head. 

For the refleetian of optical beams, it ia advantageous 1f the reflex surface af the re-­
flex sensor comprises a mirror. Simple polished metal pfatsQ are suitable as a mirror, 

and wheter refntction is diffuse or specular is unimportant 

The poesibility of exlamal Jnfluences 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 unit& consisting of paired light .. emitting diode and phototran-­

sistor with reflex surface or of a Han effect sensor and magnet or of resistor sensitive 

ta 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 

printirig abutment. 

When the print head Is moved up against the recording medium and I or up 11gainst 

the printing abutment. only a small electrical sfgnal, 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 eensed by the phototransistor. 

AGcording to further features, the signal is modified, in that the algnal change. in the 

farm of a difference signal, Is supplied to an evaluation circuit, amplif1ed and(filterad. 
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. A moc:Hfted control signal is then obtained at the output of the evaluatlO~ ci.rcult, in~ · 

that the fiiterect signal change is freed of residual interference in· an ·ar:npilfl8r mod~le . 
by means Of a voltage thre$hold and is defined a·s ari output sig.n91 from the evarua.. . 
tian circuit. 

In a further prefetr8d arrangement the sensor etement comprises a resilfently fas..: 

tened angular arm. the first limb of which is located with a projection opposite the re­

cording medium (the printing abUb'nent) and the Second Hmb of which ~rma part of 

~·sensor. Aa a result. a simple manufacturing technique may be employed and ~e 

m~aurlnsi pulee is transmitted to tho reflex sensor reliJbly and over a short distance. 

In another emboclfment. the element, designed to be displaceably on the •Hde, com· 

pri- a resiliently mounted sensor, the front end of Which forms the projection in re­

lation to the recording medium and the rear of which forms part of the reflex sensor. 

Since the slide must be capabre of being advanced in the direction of the recording 

medium I printing abutment. the sensor may remain out of contact with the paper ex .. 

capt for measurement which amounts to only microseconds, and therefore does not 

diaturb the printing operation or paper transport In any way. 

According to otherfeaturea, protected accommodation In a protected space, as be­

fore, ia achieved In that the reflex sensor is arranged in the slide within a defined gap, 

and in that the light-emitting diode I phototi'ansistor unit i& located on one side of the 

gap and the raftex surface on the opposite side of the gap. 

It is advantageous furthermore, if the sensor comprise& 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 Jight-emitting diode I phototransistor unit Is connected 

rigidly to the slide. 

An embodiment according to thia invention and a modification is shown by way of 

example in the drawings and is described in more detail below. 
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In the draWings: 

Ffgure 1 shows a side view of a 1ftst embOdi~~ntwith::a ~rlnt"t\~d. °" q · . .· .. 

slide movable perpendicular1y to the p~ntino plan~. · 
Figure2 

Figure 3 

Figure4 

Figure 5 

Figure 6 

Figure 7 

Figure 8 

~hoWe a front vleW of the slide ~the print head attached, 

shows a profile of the I - d characteristic of the reflax aensort 

ahows a block diagram of the evaluation circuit, 

shawa a side vieW of a ·second embodiment with slide gulde and 

printing abutment. in an 'nltial position. 

shows. a view aa in Figure 5, but in the contact position of the 

.~lernent on the recording medium, . . 
shows a side view of a third embodiment in the inltiaJ positiort, 
and· 

thowe • view as in Figure 7 but in the contact position of the 

element on the recording medium or on the prtnting abutment 

As shown in the drawings a prtnter With a distanceaseUing device for a print head 1 

has a lateral slide guide 4 extending parallel to a printing abutment 2 in the direction 

of movement 3. The printing head 1 t together with a srlde s. is capable of being ad· 

vanced perpendieularty to the direction of travel 3, that is to say in the direction of 

advance 8 towards the printing abutment 2. in order to set the most favourable dis­

tance between the print head end face 1a, on which printing elements (pins or ink 

nozztes) are located. and the printing abutment2. This distance depends on the 

thickness of the recording medium 7 (for example, paper) to be printed and whether .. 
different paper thicknesses or different numbers of papers plies are present. This 

distance between the print head end face 1a and the recording medium 7 and print­

ing abutment 2 is measured by means of a sensor, and the slide 5 is controUed and · 

autorndcally Mt on the baei8 of the measurement result by means of a drive (not 

. illustrated). 

As ahown in Figure 1, the printing head 1 Is equipped with a front smafter part 1 b and 
' 

with a rear larger part 1 c which accommodate& the electromagne~c coUs and arrna-
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ture 1n· the cue of dot matrix pnnters. By mearis of briet contact between the print 

- end face 1a and'the racoiding medium 7 81'.'d 10r ~a prinfil:\g '~u~e~ 2. the 

prtnt head housing 1f Is displiced relative to the sft~e 5. ·The ~iapla~ttravel a~d 
I or a diap_lacement angie i• maasurad bY meane of a retlex 18~&or 8. The. ~eflex a~ .. 
sor a is locafad adjacent a lower part 1e 1n a he zane fonned &v. a gap 8 between 

the slide 5 and an oppased surface 1d of the print head. Th$ measurement raault. in 

the fOrrtt of an input Signal 10 (Figure -4) to an evaluation Circuit 11, 1erves for control­

ling a driver not illu•trated Jn detail, In the direction af advance 8 for the automatrc . 

setting of the distanee of printing head 1 frorn the '8c:orttlng medium 7 or form the · 

printing abutment 2. The input_ signal 10 therefOre forms. the. bas,. for the movement 
of the printing element. pins or Ink jets and for setting a new reference ~itlon in the 

case of paper of different thickness or a changed number of paper plies. 

The printing head 1-le mounted in a stable manner during this operation with the 

printing head 1 eecuted by a front part 1 b against the slide 5 and located on the 

larger rear part 1c tn the case of dot matrix printing heads 1b. The part 1b is secured 

by meana of a spring clip 13, with an elastic intermediate layer 12 (Figure 2). the 

printing head 1 has two pags 1g paaaing through the lntermediate layer 12 and en­

gaging holes Sa in the allde 5. 

The reflex sensor 8 comprises a unit 14 comprising a light-emitting diode 15 and a 

phototransistor 16 loca1ad in the ume plane and spaced laterally on the slide 5 with 

a reflecting surface 17 Which is arranged opposite the unit 14 on the print head 

housing 1f and which comprises a ml"or 17. 

The reflex sensor 8 may also be fonned from a unit 14 including a Hall-effect sensor 

arranged on the slide 5 and from an opposed magnet attached to the print head 

housing 1f. 

Another potsibility for an unit 14 uses a resistor arranged an teh sHde 5 ana sensitive 
~ 

to a magnetic field and a permanent magnet lo~ted oppopsite on the pnnthead 

housing 1f. 
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For each of the said units 14, as a result of an appropriate design for the print head 

housing 1f. a protected zone 18 ls provided b~_en the larger part 1 c af th~ .print 

head housin~~nd surf~. 19 of the slide 5, the said eurface f~ng away~ tf1e 

print abutment 2 (Figure 1). ·· 

The measuring methOd adopte~ ia based on the princ:iple Df an (optical) reftex sensor 

a uafng a signal change 23. As soon as the slide 5 together with the print head 1 

mQVes in the direction of advance 6 against the recording medium 7 resting on the 

printing abutment 21 displacement af the print head 1 on the slide 5 occurs and the 

physical diatance 20 between the unit 14 and the reftecting surface 17 changes (be­

coming largefl. 

An operating point 21 (Figure 3) ls then selected on the 1-d curve in the descending 

region of the reflex sensor 8, according to which a small signal decreaae 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

aistar 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 arder to free the signal of interference and offsets. In a further amplifier 

modul 26, the final amplification of the filtered signal is carried out. Here, the signal 

change 23 iS separated from re&idual interferenc;e 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 

medium7. 

The origin of the output signal 27 is f'.'C 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 occuniqg due to 

mechanical vibrations in the printer. 
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Refertina now~ Figures 5 to 8 of the drawings, a printer, ~·a dlltan~~g de... · 
vice for h c ink jet.type or atYfus pin.type) pri~t he~ h•• a slide. p~e 4 ~lt'I~ ... · 

· paniU~I to a printing abUtmenl 2 and p8ra11a1 to the diractl°" Of tf&VtJ. The f)rint -~~~a .. 
can be adYanced, togetherWtth aalide 5, towan:St the printing abutmeM 2 and per­
pendicuiartY to the direction of travel, that la to say. in the direction of advance 6, In 

. . 
order ta set tf\a moat favourable diltance between the print head end face 1a, on 

which the pnnting elements are located, and the printing abutment 2. ·This .w111 de-.. 
pend on the thickn888 of the recording medium 7 (for exampre, paper) to be printed .. 

and whether~ paperthicknesses; or different numbers°' paper plies are in 

use. The distance belw9en th~ ~rint head end face and the recording l".'edium 7 / · 
. . 

printing abutment 2:.fa measul'9d by means of a reflex sensor 8, and the.slide 5 ia. 

cor:tb'Qlled and set in an automated manner to the optimum value by means of a drive 

(not illustrated) on the basis af the measurement results. 

A brief contact_ between a flexible element 28 on the recording medium 7 and I or 

· against the p~ntlng abutment 2 gives rise to a dlsplacement angl9 of the reflex sen­

sor 8. The reflex sensor 8 Is arranged in a free space which Is defined by a ctearance 

9. The element 28 is integrally fotmed directly on a sllde 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 resUlent action due to a plastic hinge 

joint connection 31 and in an initial position (Figure 5) during printing, Is spaced from 

the recording m~fum 7 or from the printing abutment 2. During the brief measuring · 

operation (Figure 8) 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 Hmb 29b, so that the position of the components within 

the reflex aensor 8 Is changed .. 

· The reflex ~nsor 8 forms, on the slide 5, a unit 14 consisting of a light-emitting diode 

· 15 and a phototransfstor 16 located in the same plane as and at a lateral distance 

from the· latter and a. reftecting surface 17 which is arranged opposite th888'compa.. 

nents and which Is formed by a mirror 17a. 
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The reflex sensor 8 may also form a unit 14 comprt1rng a Hall effeCt se~~r. arrilnGed 
on the ellde 5 and • magnet ~i.ned opposite. A pfotected spam is· With ·eide .Walle . 

19· is formed for ea~ of the said units 1. 4 by means Ot an appropriabt d-ig~ of.t~e . 
angular ann 29 .. 

Another altemdve ia illustnated in Figures 7 and 8. Here the element 28 is mounted 

displaceabJy on the sllde 5 and comprises a resitil!nt mounted probe 32, the front end 

32a of which forms the projection 30 of the embodiment of Fig urea 5 and ~ in ~lation 

to the recording medium 7 and the rear end 32b of which fa"'1s part of a constllueait . . 
af the reflex aensor 8. The reflex 111msor 8 is arranged in th* slide !Ii within • Gip 33 

(Figure 8) with the light-emltlng diode 15 I phototransiator 16 unit being locat.ed on 
the rear side 34 of side wall 19 d~ning the gap 33 and the reflective surfacea 17 on 

the opposite front tide 35 of the gap 33. 

Then probe 32 which acts Hice 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 mear1s of a comprassion spring 36 around the pin &hank and retained 

by a Shoulder abutml!nt. 
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·CLAIMS 

\ •.. 

1. Printer with a diStance-eetting device for a print head which is moveable duri~y 

printing back and forth on a carriage or.slide, the print l'!ead 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 aeneor carried by the slide, the slide being 
. . 

mcM1able nalatlve to the printing abutment in a controlled manner by ~eans of 

a drivis, wherein relative movement between a probe on the sllde and the slide 

itself fonow;ng contact between the probe and the recording medium is deter· 

mined by means of a sensor positioned between the alida snd a part coupled 

with and moveable by the probe, an output signal from the sensor serving to 

control the drive far 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 peq:>endicu· 

larly ta 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 lyina against the printing abU1ment 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 part1heraofforms a probe and is dlsplaceable rela.tive to.the slide fo1-

lowlng contact with the recording medium, the displacement movement and I 

or displacement angle being measured using a reflex sensor which is arranged 

in a space between the sUde and a surface of the print head, the measurement 
' 

reault 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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3. Printer according to Claim 2 wherein the print l'lead is se9Ured _by _a front part : 

~n the slide.using a spring dip with an interposed elastic intermediate lay~' 
providing for relatiwl movement between the s1ide and print head. 

4. Printeraccarding to Cfalm 1, 2. or 3, wherein the reflex sensor is formed from a 
unit arranged on the slide and comprising a tight-emitting dfode and an adja­
cent phototranslstor, with a reflecting surface a"'nged in opposed 1Blationshlp 
an the ·probe or the print head housing. 

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

8. Printer according to Claim 1,2 or a, wherein the reflex sensor is fonned 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. 

a. Printer according to any one of claims 1to7, wherein the reflex sensor unit 
comprises a light-emitting diode and a phototransietor with a reflecting surface 
or a Hall effect sensor and magnet or a resistor sensitive to a magnetic field 
and magnetc and arranged in a partially enclosed zone between a part of the 
probe orthe print head housing and a surface Of the slide, the said surface 
facing away from the printing a~utment. 

e. Printer according to any one of Claims 1 to B, wherein the signal change on 
displacement o1 the probe is detected by the phototransistor. 



---- -------- ------------

~\\\\ · 
"' t 

• 13-

B. enR!eplaced 
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1 o. · Printer acc;arding fD any of Claims 1 to 9, wherein a slgnal autput change from 

the sensor provides a modified difference slgnaf which is ampHfied and flltetad 

by an avalu~~on circuit 

11. Printer according to.any one of Claims 1 to 1 o wherein the filtered eh~ge in 

aenaar signal is cleated of nssidual interference In an amplif19r 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 di&tance s&ttlng device as 

described herein and exemplified with rafarance to Figures 1 to 4 of the draw­

ings. 

13. A printer in accordance with Claim 1. wherein the slide c;arriea the print head 

and has a displaceably mounted probe element comprising an arm ope~tively 

with a reflex sensor, the sensor being triggered following contact between said 

arm and prin~ recording medium. 

14. Printer according to Claim 13, wherein the ann is resiliently connected with teh 

slide and has a first limb with a projection forming a probe to contad the re­

cording medium and a second limb which forma 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 projedion to contact the recording medium and 

the rear end of which forms part of the reflex eenaor. 

18. Printer according to any preceding Claim, wherein the reflex sensor is at· 

ranged on the sllde within a defined gap with a Hght-emitting diode and photo­

transistor unit located on one side of the gap and a reflective surface on the 

opposite side of the gap. · 



1 1111111 """ '"" '"" " "" ; 
* c L M S * 

-14 .. 

17. Prtnter according to Claim 1or13to16. wherein the probe.is·a di~llll~le 

pin havir1g a head which carries a reflecting surtlce. 

18. A prtnterwfth a print head to print recording medium distance setting device as 

descri~ herein and exenipllfled with reference to Figures 5 to 8 of the draw­

ings. 


