- 1oquen . DEFLECTI ON REGULATI NG METHOD AND ~ DEVICE
Thizs is" a continuation of application Ser. 'No. 08/055, 108, "t‘kiid&ehtWRepimd

1993 now abandoned. This invention is directed to regul at %HI!HE | (imw(

device and is p4RRAB&FEP| lyluseTul in corrbdcting deflection

tel evi si on tubes, Regul ati ng systens whi ch determ ne nmani vari -
ables on the basis of neasur ggdtloluahavabyeae2Bdr PESHELET - M ned desired
(target) values are generally known. Specific applications for regulating
systens are al so known, for exanple, for a so-called convergence
correction. Thus, forheXgpHelsenta IHAMGIONréEd s SEON adaNd ¥>d Sfor
presented in DE-OS, 39. 36 789&'.n Wn;'échtg‘ resistqQr.is ?row ded ﬁnred n
series with def PEREFSh AFITdifce: bpy the FT 2 8fo B4 hshes)®B% Raid
resi stor and t hdeviteesnitahled for taperyiopeist dheamdehbdchcobrdingetd ia.
The vol tagegUa [g.C i t ] N al d pendi n n
this conpgr;sson?;ﬁﬁa%ggg#'vgrn?a %g&;‘ﬁ%ﬁé’%eﬁg% r?g% %r%éc ﬁrﬁ Iogéeng%gt he
defl ection curr&hrstadevicguelabmaore, DE-OS 39 34 421 is known in which a
circuit for screen corrgghtpg:iNadsths'i SholnICULEErhEnl! CnafePhedyedNi o
circuit causes a voltage, Ich can be picked up at a resistor red In
series with a dépréebPien ea |the Parizonafamegsired Presentercaluas tand and,

thereupon, triggeedetermined desired values are generally known. Special

10 applications of control systems, for example for so-
called convergence correction, are also known.

Thus, for example in DE-A 39 36 789, a projection
television set 1is presented in which a resistor is
provided which is connected in series with deflection

15 coils and across which there is a wvoltage drop Ua whose
value is a function of a deflection current ia. The
voltage Ua is compared with a predetermined wvalue and,
depending on this comparison, manipulated variables are
determined which influence the deflection current ia.

20 Furthermore, DE-A 39 34 421 is known, in which a
circuit for raster correction in a television set is
presented. This circuit has the effect that a voltage,
which can be picked off at a resistor connected in series
with a deflection coil, is compared with a reference

25 voltage and then driving signals for the deflection coils
are corrected, if necessary. In this case, a
differentiation is made between a dynamic correction for
a multiplicity of points on one televisgion picture and a
static correction in order to stabilize an offset

30 position.

However, the systems which are known from the
prior art for convergence correction do not allow both a
correction of optical deviations and a correction of
electrical deviations with only one control loop.

35 It is the object of the present invention to
implement a control which enables a correction of various
disturbance variables and has a low memory requirement.

This object is achieveg’,___. by means of a method
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signals for the deflection coil to be corrected if nmm,

t he.'distinction is nade between a dynanmic correction for a nultiplicity of
dots*in a television image, and a static correction for stabilizing an

of fset position. However, the convergerke correctign systens known from
the state of the art,do not permt both_a correction of!optical as Il as
of electrical RIFFINE & (H3RD cﬁﬂ-.‘; Yy At PY fevice s §Utabls ect
of the present fowerdiopidg el tize metlnsl| ficordidy do retel enpremsizingl e a
correction of vacrcizé)u‘g. di séur&aen S %n% has _a how menory requirenment
According to t T or® 1% aft cactdalf~#afue, which is a neasure for
the effect of a neans Hdwdjtageomst denelopmets | sardetchatradtendzedhdyeupon,
a regul ati a t |usting) signal is determ ned through conparison
with a pr eggt ef‘t'rrll&l"{r?:eé airag%é{val ue in a regulating node. I n addition,
certain correction sigfsaeprdimahteerthe f dpventiecn: i iy Bresgenbarvaddienot

covered by the ooul a4 ng REQsuFESSE Rh8 SURRLLTRES A UWitha tGngC HHdARed
with the regulat- iIng actuating _signal beforehand. These correction signals

may cover, for B&HAWTIhe ienf FiEREeTIFLHI9%RA t pifechRRR- @ control

- 2- actuating signal is determined in a control mode by means

10 of comparison with a predetermined desired value.

In addition, previously determined correction
signals, which are used for the correction of
disturbances which are not registered by the control
process, - are superimposed on the control actuating

15 signal. In the case of the use of the control according
to the invention in a convergence correction, these
correction signals can, for example, register the
influences of mechanical maladjustments or optical
deviations in individual picture tubes. Moreover, picture

20 distortions such as, for example, pin-cushion
distortions, can be corrected by means of the previously
determined correction signals. In order not to have to
store correction wvalues for each individual pixel,
interpolation methods can also be used. How correction

25 signals of this type are determined is known and it is
not intended to be discussed further at this point.

As a result of the superimposition of the
correction signals by the control actuating signal, a so-
called actuating signal is generated which is used in an

30 operating mode for driving the actuating means.

Although the invention is essentially described
with reference to convergence correction, it should be
pointed out that it is not restricted to this. Thus, for
example, it is possible to correct signals which are

35 generated by a CD player or signals which are used for
controlling a receiving stage such as, for example, a
radio-frequency tuner, in accordance with the present
invention.

A first type of correction values is used in this
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cal adjustnents or optical deviations in individual - en using
the-invention-type regulation in the case of conver,gence correction.
FurthernDre pi cture distortions, such as pincushion distortions, can be
corrected by the correction S|gnals havi ng3 pf edet er m ned maveforn1shapes

In order to avoid having to store correction val ues if

pi cture dot (pisese, Eorergxamplen ferhrbhpiesornachion Iof usagen %ay in

whi ch such Corré&é%ﬁ'ﬂﬁﬂ&a&&%ﬁééﬂé@deiécm Skt en b Pakdq Wi | |

not be pursued further in this docunent. superinposing the rquql ating
actuating si gna® @EGADEhSTM o | GATTPEHAPR, "élé’(?—scai-ﬁ efakeryforn gnal

i's pro- duced WhbEPedtiods sk Ivlaraabma.erahwn el @ Haige Edhgﬁﬁéléﬁeié'&dmans
[ nvent nits es

of adj ust megt ( torg Al t hou
ossont | al 1yoby REaHEE oFbeaivihs, ATtdn it rARTonh SI0WR F FOTSHIRH o
the fact that |va11ses\o¢-am nfd:edetmphes m@lmwttme whidispate daumed

resol uti on requyy| dd R Bid9,03000 0k e B EULIRY SSBOIOR

addi tional sign s are com | ned
additional si gnih s rarresbignumods chtc&masemneda t'éme|8r etruhg@h@ﬁnx he

correction signghfiyencd fpflal %sQQSSE:bIm% tn% SHildh Wkd Nsord X ed Ci&itl Ned

correction signals Into afirst group wh corrects static errors such as
faul ty mech®ni cB¥ream odf jekdahti ust nents in a ki nescope, and into a second

group which corrects dymrrbﬁd@freéskéaﬁhtﬁ& R tRNC i i Skl CHh
mentioned, then in i

}gi I N V\:hIfCh he re ulgtln actuati &e .
corrects conmorPREFHates o’rfé Ef te,9f & fdre TERP u&(’: Bat +Hig? sf%‘f‘l’axf Hh- at
first be superiapotlsel irp&mﬁ:‘hm cﬁmrnmelrl @ﬂg&agealmepaapede:ﬂpésedtdm thent i C

corrections. Thg ont gg@ g@@g{é%{ th’h? é@eg&a{@{dpng fﬁ&dgaﬂi@g t he

static actuating srgnaly rss y Super i Nposé ynam c
mani pul at etS vara atrkue tm@bwmm‘thgst Heprﬂapnngfstgﬁatotal range

of the correction signals and of the control actuating
signal.

If it is possible to subdivide the previously
determined correction signals into a first group, which

20 corrects static errors such as, for example, mechanical
or optical maladjustments of a picture tube, and into a
second group, which corrects dymamic errors such as, for
example, the said pincushion distortion, then in those
cases in which the control actuating signal corrects

25 common corrections for all pixels, this control actuating
signal are able [sic)] initially to be superimposed on the
correction signals intended for the static corrections.
The signal produced therefrom {(also called the static
actuating signal below) is subsequently superimposed on

30 the dynamic manipulated wvariable, as a result of which
the actuating signal is obtained.

The latter is based on the knowledge that a
control device, in particular for convergence correction,
contains a (standard) microprocessor, which produces the

35 control actuating signal, and a second (specific) module
which, for example, buffers correction values, effects
the changecver between control mode and operating.mode,
conditions the actuating signals for driving the actuat-

1ng means, etc. These two modules are normally connected
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' This is based BA-TReFTrrdrng that a regul ating devi ce;Tm—partrcurar—or
convergence correction, contains a (standard) m croprocessor which
generates the regulating actuating signal, and a second (specific)
conponent whi ch, for exanple, tenporarily gtores correction val ues,
triggers the syvi chover between regul ati ng node and opgrhti ng node,
processes the ‘ag aSilgn of initagledaprifie Webdls, Ofondexanplea]
etc.. These two_conponents, are $orm&1l| cp%rg@q__ct d by nmeans of a data |line
with limted caBati?y ﬁﬁ?%‘h?u?% WP E Ve fged as a serial data
l i ne. If the static corre@tion sidralsdasteathe comtxeal i on
signals have th I NQ. ac ' B2l SUPEHIPOSEL 1Y t
within the m cr%?{ng?g%e sorgila?%%n, #g%&g%gﬁk%ang?ﬁt hgtrﬂsﬁt i c act ua’?lajr;l%
signal, whi &h oRigreprpeessera riiend vdiraidyt, &ksunstafieoraetuating
data, is fed vigignd®l aiidie dprli®e3eeaNY & FWEVely MaadiNalhber of

mani pul ated vari able can also be sent viathis data Iine to the second
conponent ; sai deREREPELER cdabari difl eCeRFPPFREs VAR e 92FA ddngnditht the
correction dat asbdbndamoaanél anthev dydfinicl thénipanddafaridbled)) avhich
smal | er data flow i s.necessaréF?e ween the.two ¢ onent s, ifué%e re}%gﬂl_’ati ng

actuating si gnaf TR H8FRg2s I GE88 HIPEHh LS i abl e
al ready wi L0i n has miostanmdceesbues, dan tabsor ber eransmi ttéd ngonetines

(control syst emé‘écgﬁévﬁodule via this data line. Hence, as a whole, a
lower data flow between the two modules is required if

the control actuating signal has already |Dbeen
superimposed on the static manipulated wvariable within
15 the microprocessor.

If two or more drive chains which in each case
comprise, for example, digital/analog converters,
amplifiers, etc., are used for driving the actuating
means, in the case of each of these chains individual

20 drift, for example because of temperature changes or
ageing, is to be expected and the determination of
control actuating signals and hence also of actuating
signals is necessary for each of these chains.

In order to achieve a reduction in the necessary

25 memory requirement and the necesgary data line capacity,
a subdivision can be carried out in the transmission of
the actuating signals for the individual drive chains.

Firstly, a mean value of the two indiwvidual
control actuating signals can be formed in the

30 microprocessor and forwarded to the second module. This
individual mean value, which changes in a similar way to
the value of an individual control actuating signal, can
be superimposed on the static actuating signal.

On the other hand, the differences between the

35 individual control actuating signals and the mean value
are formed and these differences are added to the dynamic
correction signals and transmitted.

Further features, advantages and details of the

invention are explained in the following exemplary
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for triggering the neans of adjustnent, each of which conprising, for
exanpl €, a digital-to-anal og converter(s), -anplifier(s), etc., then it
shoul d be taken into account that each of these units may be subj ected to

i ndi vidual drift, for exanple, as a resuft3ot terrperature changes or ag| ng,

and that the dete pation of, re in actu

actuating signa ?‘Ef”‘g%ﬁme%?{ ‘ﬁ’etthg’ﬁ%éi’:‘ﬁ‘g’ Se”‘&nl ks

order to achi evRiguregurt+ od: mhdsvhevamionb oéxem.’myyreqibpdédeand tfm:data

| i ne capacity necessary, a spI | n%]etg) for %}e‘% Odivi dyad ion&ro
Y9G The Hctua

means can take place upon transm |ng Si gna or one
thing, an average value for t hehaiw; | nd| Vi dual regul ating actuating signals

can be forngd ip;LhEe"hgropro-g4 c%&; og gggtﬁggtegg?ﬁpafpeeﬁggmﬁenment

Thi's single average va ue, whi ters 1nasim manner to the yal ue of
one individual regulating act BRRTRFISAfMI COFRRCEAOBLIFING mb¥Qe THER t he
static actuating signal. Segihy; the differences between the

i ndi vidual regu- lating actuating signals and the average va ar.e formed
and these diffeFiFLES gre adde¥BPeE t e TRFFRSFC one"é’?‘b%ﬁ

transmtted. Q her featureswh:&ﬁh!aﬁiﬂ.gﬂsleﬂdfdet dirlisiagy tahetunmenamn are
expl ai ned %@St he foll ow ng enbodi nent charrpl es by neans of the drawi ng. The
drawi ng sh : FIGS. 1 throﬁ%ﬁ:l ?’f $%¥i ous enbodi nent exanpl es for
convergence correction Befbre cdifie ol desgriphhon of| Gthe aekemphary

erbodi Ment. exaNLE.hokef0D'LISNGE SSCL Clotil idklaacON cblding nBans.

Bef ore descrlblng odi e es in nore detail, it should be
poi nt ed out thapoi-héeél s thatistthe eanﬂﬁﬂi‘i?ﬂhalhl)?qkﬁ t BRoWR gdPesthtr el y

serge for the beijtefednsges uéé@rwnr}gfa& the HévEdy Rilertamding ofnghi dual

or several of t hese bl ocks_are ne to units. Thes n be i zed
15 J.nventgon. Ind:.v:. uai foclgs or severa g gﬁese biogic

are normally combined into units. The latter can be
realized in integrated or hybrid technology or as a
program-controlled microcomputer, for example as part of
a program suitable for its control.
20 However, the elements which are contained in the
individual stages can also be desigried separately.
Figure 1 shows several blocks, of which a first
block 10 represents a memory module, which has a first
static memory (MS 1) 11 and a first dynamic memory (MD 1)
25 12, which can be configured, for example, as a so-called
' EEPROM. A further block 13 is intended to symbolize a
microprocessor module. The latter contains a second
static memory (MS 2) 14 and a second dynamic memory
(MD 2) 15, which are each connected on the input side to
30 the corresponding first memories 11 and 12, respectively,
and emit their output signals Ks and Kd, respectively, to
a first superimposition stage 16. In addition, the latter
is fed with output signals Rs’ from a first offset memory
(MO 1) 17, which is fed with control actuating signals Rs
35 by a comparison stage 18. '
This comparison stage 18 obtains its input signal
I‘ from a flip-flop 19, which is part of a block 20. which
is designated as special stage. In addition, the latter
contains a second offset memory (MO 2) 21, which obtains
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in int egrated or hybrid technol ogy or as a program con-
-4-."trolled mcroconputer or as a part of a programsuitable for its

control respectivelly. However, the elenments contained in the individual

stages can al so be arranged separately - 6Several bl ocks; are shown in FIG
1 where a first, block 10 re resents a menory unit V\:hlci as_a flrst sfatic
correction menot$ys( M8y, 1¥ altkpwisgy CorresRAb ! 9okRet 1) 12

which may be desa':wed:.néoezgnauplzes, afrémSQiﬁa|é&ﬁbm seaﬁaruherb;bl ock
13 synbolizes a_mnicro- g PL Ocess r‘&eﬁr% nent. Th| S Qont ah g ﬁcgﬁi static
Tomory (VB 2) IECHRR GF R ASRLA oRege3pg; Ehe | hiof s of
whi ch are conne20gd arm t hemrdssmndmggan.l rwé" MeBora esf:.i:]atanslwiﬁchmg
respectivel ap h u u s Ks_and v to a
first superlgrrpos'lgng S age 1% |°§1 fzesual soeg?%& wict AR u *&t%‘é g#ép%y from
a first offset areodriyed By linwelsetronisd evntrokiat alEAY) a@BuatThey
signals Rs TTOM@eGRITaNL € é% a.g%&é of tH! SwfOMRAS) °PD SLAME. oL IEFe! Ves

its input signal froma | pf which Is part of (
referred to as Eb%cP’aFP‘éFagé aF gorFecHdos, memoryc MR 1%4161 whesm iRy et

nmemory (MO 2) 2&@&&*&&@4@&% u:he #8ia¢ édﬂ@!nﬁﬁ%s@.@ﬂo@ﬁ@@& bnﬂsl orpdie
regul ating ctuatln% & , mthe conpari son sta K nﬁa,ns of a
serial dati¥li n€oRF ‘R‘H‘é‘ %&enl nauperlmp sitlon stage waic
: part of the microprocessor 13, and the correction memory
24, which is part of the block 20, is implemented by
means of a serial data line.

The switching output of the switch 22 leads to a

15 digital/analog converter 25, whose output signal is
forwarded to an amplifier 26, which is part of a block
27, which can be considered here as the external connec-
tion of the special stage. The output from the amplifier
26 is connected to a deflection coil 28 which, in this

20 exemplary embodiment, serves as actuating means and is
connected in series with a resistor 29, which leads to
earth. Both terminals of this resistor 29 lead to a
threshold value stage 30, which is a part of the special
stage 20.

25 The function of the exemplary embodiment
according to Figure 1 is described below.

Stored in the first static memory 11 and in the
first dynamic memory 12 are correction values which have
been determined previously, for example within the

30 context of a production and balancing process, and are
forwarded as correction signals Ke and Kd, respectively.
In this case, the variables Ks from the memory 11
essentially take into account optical and mechanical
deviations of a picture tube, which is not shown, and
35 which is assigned to the deflection coil 28. The
correction wvalues which the first dynamic memory 12
contains essentially take into account picture distortion
such as, for example, so-called pincushion distortion,
which can be different for each point of a plcture to be
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20, and transmts a signal RsS" on to a first swtchi ng—Hermna—of—a—sSw tch
22..This and the flipflop 19 are triggered by an el ectronigc control unit
(ECU) 23. The second switching input of thg switch 22 is connected to the
output of a correction nenory (MK) 24, the’input signal for which . L
originates fromgthe firat superinposi ng stage 16. The cgnﬂ necti on between
t he superinposiﬁ@s?}§§5 16, part of mcro-. processor 13, and the )
correction menory 24, paftenfswitahimdon a tedeivistiobysetarts whighstheal
data |ine. T 'U%ﬂﬂ&() P UL he swit.ch : st W -
t o- anal og conve??grawé& the o&%lpu%l%flﬁ%\alqo \/\hi%%g}_égé;%’nt f(c?)Lrlf%ttg'lygnEﬁé
anplifier 26, pgerreftion|vekues Emi & af the awpprdescidd Adrargsrepd
outer wiring (piaeeCeh¥csebbsd mtmetibhe14petsl haashrae1iARedowt it ofé
anplifier 26 is connected to a def|ector coil, 28 whi.ch, in thi enbiglnent
exanpl e, serves3BOthEEni# Adpusthett Swperdmposdficn <RFRES \?\Iﬂst'h e
r2 SS: stgr 29 \Ahiheralhalsgmmﬁfeaednt ehgggwaﬁ. aBet Eelicasi faaha.aeingh'gsgmsi SL or
ead to a thres val ue st age , specific_stage . The
function of the*8 FEFE AT @eé'(?&??%{éfgoi’b Cfpir?él’ﬁgs’g?ﬁgﬁédtpﬁ t he
fol | ow ng. Cewi¢chi @2 \dal useltaledtimeduch thevalyl ridtatsttiie cvaitwes yS11
and in thegsfirs ' : ' r i I e 1 ned
bef orehandl\f?vi t h%ﬂ%&%@%&%@%&/ﬁ#ﬁé@ g?%nggédp a an(%?%r\gﬁatﬁfgn%g%g
process and trad8nvirethédigittablanakoetamrentiam5s apd GgeKémP ifier
respectively. |ggdoing

At times during which a picture which is to be

shown is not visible, such as, for example, during the
15 vertical blanking interval, under control of the

electronic controller 23, the switch 22 is controlled in

such a way that the output of the second offset memory 21

is connected to the input of the digital/analog converter

25, At these times, only the correction wvalues from the
20 second offset memory 21 thus become effective.

By means of the electronic controller 23, the
flip-flop 19 is likewise controlled, with the result that
present values I, which can be measured via the resistor
29, are evaluated by the threshold value stage 30, and’

25 the corresponding output signal is stored in the £flip-
flop 19.
Following the end of the control mode and at the
beginning of the next operating mode, the switch 22 is
- switched back into the position shown in Figure 1, and
30 the flip-flop 19 is controlled in such a way that no
further output signals from the threshold value stage 30
are stored.

The output signal I’ of the flip-flop 19, which
can assume either the state "zero" or the state "one", is

35 evaluated by the comparison stage 18. If, in this exemp-
lary embodiment, the state of this output signal is equal
to zero, a counter which is integrated in the stage 18 is
incremented by one, otherwise it is decremented. The
corresponding output signal {control actuating signal) Rs
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-5- this, the variables Ks of menory 11 essentially tdke—+nto—acount—
t he optical .and nechani cal deviations of a kinescope, not illustrated

here, which is allocated to the deflection coil 28. The correction val ues"
contained in the first dynamc nenory 12 @ssentlally take into acount the

picture distor- , tions, such as the so-called pincushion }dl storti on whi th‘
can be differedf f3ADERALLEE hethf tanthenfirss aRfsnte mam Bl G,

1, at switch onthee éiﬁdzﬁ!ltbﬁﬂs&a' wamoky, 29 O'i-hlaemfshﬁ% léhen12h££e ahi rst
read into the secqnd marmé’ i% 15 and cqnbined with each_ other via the
first superi rrpoé‘?“%g eBFLEge° "1‘h§h\?aF’R€§aEbﬁ'§| &el Andhie fRenEPREreLf ed
to the correctmodenenory 24 as actuating signal S. In an operating node
the switch 22 is switch a way that the vales talndln
nenory 24 af%e fed via tﬁgg{dg‘ﬁ ?ap‘h = %a‘f%‘i? %o‘?ﬁﬁé‘}p{learrﬁ?"g’ﬁ arrfﬂ‘lfler
26 to the correwbdchcothe28voltagéurdengiamboge MHankilng, dxmrnm(aml etHeri ng
the verti cal n val e S d.tq.a. regu-
| ating mode by SaFtaniss Agh Han AnGR pou SXIL CHhATnah LS yelipds’

el ectroni ¢ cont MgRREN; FnQB Sisnéhcmwm twhiiich hexesmbeut t«hre t Bemgecond
of fset menory 2%kungteeangst 9.91 tBe! BRem Fmakl& QIanﬁ@mghg' bel rl éeahogre

converter g_g Cg.F uent .y, these TinmeS only the_correction val ues of
the second™offs gﬁﬁﬁ? i %H% L MaYy a8 the’l‘ﬁea?‘ﬁl”faﬂjoé’elg% ante
triggered by thentiethsofar £0rild tleceBishry3£60 tRH&luridrtantllndeot! the
nmeasurabl e via Eg%l ?}E% 29, are evaluated by the threshold val ue stage 30
and the corre- 5pon g C)ut put signal stored in the flipflop 19. The
switch 22 is 'switched b%be iaitgm‘lﬂ:‘zeapmsidibﬂesémm ifm-oEI Ghd akemplape

concl usion of thgngk ?gﬂgﬁ%l Ngg MOQE tf?eit airt q: h%ag%xt tgggr aLing

node, and the flip Is triggered 1n suc *hat™ 0 f Urther out put
si gnal s fréfh addztlonal mean value memory (MM) 31 is provided, in

which the following value is stored:
1/2 * (Max (MK) - Max (MO) );
here,
Max (MK) denotes the maximum correction value

20 which, from experience, can be stored in

the memory 24; and

Max (MO) denotes the maximum correction value
which, from experience, can be stored in
the offset memory 21.

25 The determination of a wvalue in accordance with
the abovementioned formula has the advantage that,
firstly, only positive offset values (0...Max(MO)) are
contained in the memory 21. The neutral value is then
located at 1/2 * Max (MO). This is particularly

30 advantageous in the case of the use of counters for
offset value determination.

As a further possibility, it is also possible to
store in the memory 31 a value which corresponds to
1/2 * Max (MK) i

35 In this case, the value range of the offset value
stored in memory 21 covers both positive and negative
values (-Max’ (MO)...+Max’ (MO)). The neutral point is then
located at zero.

In the case of the value of the memory 31, it is
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the threshold val ue stage 30 are stored. The output signal 1" of

flipflop 19, which can assune either the status "zero"

i s-eval uated by the conparison stage 18. If in this enb
status of this output signal equals zero, %a-ounter int
18 is increnented by one, otherwise it is decre- nented

or the status "one",
odi rent exanple the
Fg ated into stage

. ondi ng

out put signal (GRRRFtARgoRIYU-that nfhe FeFTetion vrdMesi tFEFeD B8t h the

first offset nofaoryl 210G lddspraced ehtsethavridindy

cihtles neddtraled in

t he operating node .and ,n.the regulafi nmode. . FILG 2 shows a secand
enbodi ment  exa®*4in %i"@f“ﬁhé‘%o‘f&aﬁf?&m oS AR A e ?%t put of
anplifier 26b asssuidSurtheposilive/ erangk regdid \perovdldess inVizemoryn @ 1s icgpmal

progressio vvg;ch ve the same function as in the enb
FIG 1 ar er%i ven the scéar‘rie‘ desi gnati ons as [

odi - nent exanpl e of
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wi Il only be mentioned Thes oukpuis fremntheswmory 31 dadeenrentieddq ke
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(MM 31 is prowurarimpagiitden BEags Bddi-ng value is stored: [err]
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value range is lower than in the case of the preceding
exemplary embodiment, are read to the memories 17, 21.
Hence the memory requirement is reduced at the same
regsolution for the offset memories 17, 21.

A further example is shown in Figure 3. Here,
too, means and signals which have already been described
will only be gone into insofar as appears necessary.

As a significant difference from the exemplary
embodiment of Figure 2, it is provided here that the
output of the second dynamic memory 15 is connected
directly to the input of the correction memory 24. The
output of a superimposition stage 16’ ia connected to a
third static memory (MS 3) 32, whose output leads to a
third superimposition stage 33. The latter is connected
by a further input to the output of the correction memory
24 and emits its output signal to the second switching
input of the switch 22,

The functioning of the exemplary embodiment
according to Figure 3 has the effect that the offset
correction values and the static correction values are
linked with each other within the microprocessor 13 and
fed to the special stage 20. The dynamic correction
values of the memory 15 are fed to the correction memory
24. Hence, if a drift appears, a distinctly reduced flow
of data can be achieved as a whole.

Shown in Figure 4 is a further exemplary
embodiment in which the deflection coil 28 is driven by
two different drive chains which are formed by the
already mentioned digital/analog converter 25 (drive
chain A) and a further digital/analog converter 34 (drive
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wher e Max (MK) is the maximum correction val ue which, Lo ——aeeerai-Rg-40

experi ence, .can be stored in nenory 24; and Max. (MO) is the
maxi num correction val ue which, according to experience, can be stored
in of fset menory 21. The deternimatd on of a value according to the

above formul a has the_advantage that, for one thing, onl [positive offs?et
values (0 ...< "P‘V\B?)‘ are contained in nenory 21. Theiy s(
then * Max (MO). Thi s frhealattesntazgec altrnatels seldoted ynga cohaler s
for determ ning fset. .. f r ossiblility, sl o]
possible to stof’}é‘g%g\%rég isﬁlrtr:edr%soris B%B\Eﬂglﬁcﬁpsva ﬁgé%érér/egp%%ﬁggl tEﬂa; the
[err]* Max (MK) elechrohic copérohderadde By wdanss aof the samecsignalie

ST e g s .. st crisa
P ) Y ! LR, bt oo g 4Kt

) : then l1es at zero.
| mportant with eret¥aliedef agha wersly of whighrEhe sRaragmecEoreadingn

val ues stored i ButeBY YeRd JYrEseht £rhddi Belbigihgi Rl Verd LHAipegha?l
poi nt, for which ng offset correc- tion is necessary. This nmeans that the

range of val uesCh8iBg beoefHeEted- nenory 21 can be reduced. The out put of
menory 31 is connected YEQ @inSERENEoBEHEY inigdxs, RheScd@dn3Aaikoihbendedst

val Uos are Pead Pndt® t RASHERBR oL tF) SS1oRRE PRngSSr 0 APBYS wBRE <
smal | er than foposhéipnewddichg isniabdwmenin dapte. 4 HeThe, of figet values
which are obtained as a result are read into the second
offset memory 21 and into an A-offset memory (MO A) 39a.
If the chain B of the digital/analog converter 34
15 is to be adjusted, the switches 35, 36, 37 assume a
| position opposite to that shown in Figure 4 and the
corresponding offset wvalues are stored in the second
offset memory 21 and the B-offset memory (MO B) 39b.
Stored in an AB memory (M 2AB) 40, which is arranged
20 between the linking point 16 and the linking point 16’,
is the mean value of the offset values of the chain A and
of the chain B, that is to say
1/2 (Offset (A) + Offset (B)).
Offset (A) and Offset (B) are determined as a
25 function of the wvalue stored in memory 31, as already
described above.
This mean value is passed additively to the
linking point 16’ and subtractively to the linking point
16.
30 Hence, only the dynamic manipulated variable and
the difference values of the individual offset wvalues A,
B from the mean value are transmitted via the data line
which is connected to the linking point 16.
From the linking point 16’, on the other hand,
35 the static actuating signal and the said mean value are
transmitted, and are transmitted into a third =static
memory (MS 3) 41, which is a part of the special module
20. The values read out from the latter and the values
read out from the correction memory 24 are superimposed

———————— —
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menory capacity for the offset nenory 17 is reduced while nmaintaining the
same resol ution. -7- Anot her
exanple is illustrated in FIG 3. Here too, rreans and signal s al ready
described will joply be explai i nsof ar- ad it appears necessary. The
esseni al di ffe*eﬁee—w—&h——f-espgca to the enbodi nent exanple of FIG I S
that here the ofRpoReAnetRes dopiy fRntharc lisikdng stage é8nﬁé€t%ﬁed§$<§ct ly

to the input of ¢bheneolde i NedBERSY malibeaouwwleﬁ &n SHPBFOPPOSET
stage 16" is connegted to_a third static menory (M5 3) 32, the output of

which | eads to BORRFHOR RbetheE tiR &2ge 33.  This |s connected with a

further input to the ourmr@fstm@raECékaﬁpmrwddﬁMhtsemswiax
out put si gngl &%t he seco d SWi t ghi n swi,tch 22
t he

function of rﬁ?ﬁt 18andt e terTﬁg t%aﬁaé’ of A8 (HEdy 1"8‘ct t hat

t he of f set correed:emne:val ues and the static correction values are conbi ned

with each other within gh ro 1 ific, stage
20. The dynam c correct%o% \r(/pa?\tueés')é%f dnefﬁr%r;‘:q‘f{}&grge? %%fn%%tq% 12
correction nenok§dibionichecthefstpges lsm PRTCcRe, aPf o¥ereteiver k ey
reduced data fl bfo@céuﬁ@-ckrequ‘é c?b'i-% pedbadi g8 gaa%a@m@h'éréhom

in FIG 4 in which the deflection coil |str| gered two different
control | i n§® neasaRfrtrted e ipordeWirplens fhove ﬁﬁnbmmd manner, also

stages for conditioning corresponding information in such

a way that they can be made available to a user or means
which are connected downstream. A control input 100a of
the tuner is connected both to the output of an amplifier

15 101 and to a first input of a comparator 102. A £first
reference signal Url is fed to the comparator 102 via a
second input, and its output is connected to a controller
(electronic control unit, ECU) 103. The controller 103
emits signals to an operating correction value memory

20 (MB) 104, a channel switch 105 and to a test mode switch
106. Channel switching signals Sk and test mode switching
signals St are formed by the ECU 103 as a function of
entry signals which a user or means which are not shown
can prescribe via an entry stage 107.

25 Inputs of the channel switch 105 are connected to
station memories 108 in which, in each case in digital
form, values for a frequency to be received are stored.
The output of the channel switch 105 is connected to a
switching input of the test mode switch 106, whose second

30 switching input is fed a second reference signal Ur2.
The output from the switch 106 leads to an addition stage
109 which is additionally fed first correction values Kwl
from a read-only correction value memory 110 and second
correction values Kw2 from the memory 104.

35 The output of the addition stage 109 is connected
to a digital/analog (D/A) converter 111, whose output
signal is fed to the input of the amplifier 101.

The functioning of the exemplary embodiment of
Figure 5 will be explained in the following text. During
o This Sheet Has Been ch_lac;d
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ti oned digital -to-anal og converter 25 (controlling means A) and a further

digital -to-anal og converter 34 (controlling neans B). These are sel ected
alternatively by a neans (syst ) change-over swi'tch 35 which is also
triggered by th | e- troni ntirol uni"t 1237 Two further change- over

swi tches 36, 37 SO trigeﬁr §£)% means of fhe sane signalL where- upon
storing or readtng2bARCIRI pEEERIR| PR CORESHY QB 2 VBFRRUCBEPR RF AT ¢ he
i ndi vi dual systéeviastiddscifed. thd fcampdrent’s i ando sibagentildds uidd,

regul ati ng node en, swic 5 7:2SS Ltion Ih FIG

4. gThe of f set vsa\l%gsgsde e% ﬁ%@i%ﬁ%ﬁy%gﬁeirggg f’zsog?ﬁ‘é%g%%ma% t

menory 21 and i bhe amphifiésellhenfrom(Meagrivédroperating syaximbBaf t he

digi tal -to-gnal ageONYErt 3134 ishd O gﬁeadjlgﬁged, aldaen ?’!%&%&5& 37
it ' and the c

assune a position oppo- site to that shown iIn FIG e correspondi ng
of fset val ues aferZe¥ReRAing irrracided sprdablesnsry determined, pib¥qlset

nemory (MO B) 32be IBSré&eiﬁth\éaH&oQ'X 1119 Ofripse { g el 2 it iD6S (M h@nd
systemB, i.e. . . err]{fgoffset A+of fset (B)), is,stored in an
AB- menory (M ABJSVARGHIRS £To; W&m?%‘%nﬁéﬂﬁbkﬁoﬁp be
(junction) 16 amtdédieakedCtfs ebfampld,l b9t meAhsabd nbhstten&AtSIGE the

det er m ned, glepeggl ng. Ot 411G, VAMEs SLY b " FEIEL Yoy @A 158 JipT T bed

above.
of the tuner 100. Another possibility is to apply

predetermined adjusting signals at the output of the
switch 106 and to observe the behaviour of the tuner. By
means of storing correction values in the memory 110, a
15 desired reaction of the tuner 100 can be carried out as
a function of these adjusting signals. This process is
preferably implemented by means of a control method.
Since, in addition to the essentially constant
deviations of the components, there occur such deviations
20 ag can change'in the course of operation, for example as
a result of ageing or thermal processes, the control
signal St is additionally corrected at predetermined
intervals by means of the comparator 102 and of the ECU
103. This is carried out in that, instead of the output
25 signals from the station memory 108, the second reference
signal Ur2 is fed to the addition stage 109 and the
corresponding value of the control signal St is compared
with the first reference signal Url.
These intervals are selected by means of the ECU
30 103 in such a way that any influence by the user or means
which are connected downstream, to which the output
signal of the tuner 100 is fed, is virtually negligible.
It has proved to be especially suitable to carry out the
changeover from the station memories 108 to the second
35 reference signal Ur2 when a changeover from one channel,
that is to say from one of the station memories 108, to
another is intended to be carried out. This means . that,
if it is arranged via the input stage to change over to

another channel, a switch is made firstly to the signal
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- 8- This average value is given as additive for junction 16' and
subt-i acti ve .f or junction 16. Thus, nerely the dynam c nmani pul at ed
variable and the difference values of the individual -offset val ues A Bto
the average value are transferred via the 3ata |ine which is connected with
junction 16. In_contrast, the static actuating signal and the gyerage

val ue ment i onedVERe 3fatde qFastdan Faduies st I FAEPREY el ¥n?5 a
third static rre&aﬂeéw&ishﬂheméaxej tmesananaeevaﬁnme&he 28esibed

val ues read out % ?mthls and t he_val u% e‘f @J frorgthe c-erectlon
menory 24 are sBpBFFCPBBERRE oh® SR bTheT SRS g st age 42
and fed to one of the cmntislhmqylnanueywahieaddunﬁlf@rstﬂxrmhgoswitgh of

the swtch 2. 195 ang only then the switch 106 is & iven. bifth2tOheoud: A
met hod of deflec Pon curTen regulation 1n a deflec

driving of these two switches 105, 106 is also
conceivable, in order to accelerate the changeover
procedure when a correction of the correction values is

to be carried out.
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anplifier coupled to a deflection coil, conprising the steps—of: &)
measuring a deflection currenti value during a first ¥ it Qe
(b) conparing said nmeasured val ue with a predeterni ned mmmﬂmnHﬂmgm
a first corr cmw (c) applyi r?g4 said first correction @ gmal*to
sai d deflectijo TTer to progige gogiective regul ation during said
first node of} operation; ) co eterm ned correction
signal, com 8Tng a static error correction conmponent and a

dynari ¢ er1 o1 g1 1 ecLLQP SO WA 8k 'd ShresencOtLiGh il gpol 10
produce a second correctron Signal: and, &y %ppl ying sai'd second
correction signaebtadnedid Weidkec-is a t measunpl i ¢ferthe midiscde edrragtive
regul ation duriggegaringSREME (FIC QhdORCEGALASL actuatinl8igRANOURSS

claim1, wherein said first node of operation occurs in a first tine

peri od. 5. The determined 9mithebaghar ef na gempariagn OfEhg-pregent
corresponds to @g1uBEYeL) tirSth 3y ftalddidiGhiniEidedtired valubhechataotdent
claim1l1, wherein sai¢ second node of operation occurs in a second tine
peri od. 5. ThE®fetRobB8F claim 4. wherein said second time period
corresponds to an ingpe dbfipray asteavbhg sifnalhd¢rapt heddeterihnbnedlin
wherein said frst node _of,0 frat'on and sai d second node of operation are
cont i guous. 7. Thé ﬁ%?ﬁﬁg of°ef4i m 1, wherein said static-error
correcti onl@onpenent the gentraledctuaspingi sdgnala (BedrbdsyauperimpogedThe
met hod of claim1, r ej | ' Blld C t ¢
gener ated responsi V\g@&fgﬂﬁ%&ﬁ%ﬁ&&%ﬂ%&{aﬁm hg.g'%gf QEP&;I?.%Q?, (ké erein
sai d i mage di'spl ay Kd), as a result of which an actuating signal (S) is

-~

generated, and in that
- the actuating signal (S) or a signal (8’’) derived
is therefrom is used in an operating mode for driving
the actuating means.
2. Method according to Claim 1, characterized in that
the control actuating signal (Rs) or a signal (Rs’’)
derived therefrom has superimposed on it further signals
20 (M), with the result that the value range of the control
actuating signal (Rs) is reduced.
3. Method according to one of Claims 1 or 2, character-
ized in that, from the previously determined correction
signals, a first group (Ks) effects static corrections
25 and a second group (Kd) effects dynamic corrections, in
that in the operating mode the control actuating signal
{Rs) is first superimposed on the correction signals (Ks)
determined for the static corrections, as a result of
which a static offset signal (Kso) is achieved, and in
30 that the static offset signal (Kso) is subsequently
superimposed on the correction signals (Kd) determined
for the dymamic corrections, as a result of which the
actuating signal (S) is obtained.
4. Method according to one of Claims 1 to 3, character-
35 ized in that the actuating means has more than one drive
chain assigned to it, and in that actuating signals are
determined for each of these drive chains.

5. Method according to Claim 4, characterized in that
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T
bl anki ng interval corresponds to a vertical blanking |nterval
met hod of claim1 wherein step (d) further conprises a ste mgmﬂ“‘
between said first correction sjgnal in said first node of

sai d second corectjion si'gnal i n}shid secoh® node of operatlon 11 A

defl ecti on apparjat egtion curen regu- lation conprising:

a defl ection cdte following #igps 8afAFri fPEReddupl ed to said coil for
generating - 2 C/ helh ¢APGEEidignal NBARY ESEmERS Wdririniadttidttiagt |
means for conparing said ne%sur%g érrenteﬁnth a desired val ue and
generating a frst cEHBPALEsEQRarrSFd¥Ei FRatRE- sai d conparison for
coupling to comtrol ddfifereatecatignals froamthief icontdwli agtaatingt sigde;

A eterredns O CQmlang talalnbhhobatad! bobndi OfRhay! 1N 2
predeterrnlned corréctron sig Ing a static error correction
conponent and &nnﬁhﬂﬁcthgrm#amovalue 81§%%1|éMABbnpén@NPeFémppaedcena

second control §edN@#latic mand! gu‘ﬂ%h' %r&%b‘i.@ntah&' 1§a't‘i£a‘ieft|h‘°ec‘d:.‘£'ier-

anplifier during a second operatjng node. . The deflection
apparatus of cleXic® Bidndsiare sfEperimgosed on the dynamc actuating
signal.

10 6. Device for control, having

- actuating means (28),

- first means (29, 30), which register the effect of
the actuating means and thereupon determine a
present value,

15 - second means (18), which compare the present value
with a desired value and thereupon generate a con-
trol actuating signal (Rs),

characterized in that

- control means (22, 23) are provided which have the

20 effect that the control actuating signal (Rs) is
determined in a contrbl mode,

- a first memory (11) and a second memory (12) are
provided, in which previocusly determined correction
signals (Ks, Kd) are stored, which are superimposed

25 on the control actuating signal (Rs) and as a result
of this an actuating signal (8) is generated,

- the control means (22, 23) have the effect that the
actuating signal (S) or a signal (8‘’) derived
therefrom is used in an operating mode for driving

30 the actuating means (28).

7. Device according to Claim 6, characterized in that

a third memory (31) is provided in which further signals

are stored which are superimposed on the control actu-~

ating signal (Rs) or a signal (Rs’’) derived therefrom.

35 8. Device according to one of Claims 6 or 7, character-

ized in that more than one drive chain (A, B) is assigned

to the actuating means {(28), and in that the control
means {(23) have the effect that actuating signals are

determined for each of these drive chains (A, B)
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defl ecti on apparatus of claim13, wherein said first tinme perioé
corresponds to a vertical blanking intervi .- 15. The defl ection apparat us
of claim 11, wherein said second node is_an operating node which occurs in
a tinme period €orrePp¥AERNGCESTRANI nBYcCIRLP| &y FharAGKRTized dn t

defl ection apparatua fkasl ¥aluélstdfer €40)SakdpkbisiedpdanasH Eakdlssacond
node are alternate. 17. The flection ar at us _of aimil, .vvheiei n
said static error cBFRBcY® ﬁec% °’?sf38%ﬁ@”ﬁr€& F&%‘B’G $PFe 5t 8788t or ed
val ue. 18. The debEetheodripparkains cdnd |diffierencshaignalsafdonybhai c
error corregction conpopent is,generat r onsj to a_st val 19.
The defl ecs i on appagg gg"%fa%f'g?‘?#{ﬁ,g%ﬁﬁée)-ra%do:%%epﬁesﬁnné’ggggwsﬁﬁlg%g
means for selecting(MaBYd.first control signal during said first node and

sai d second contr ol asi gfiale dyupag:3pbls 8RGANGVIRAE. (16701 B AokEL | On

apparatus of claim 19, further”com “prising neans for generaling a swtch
control signal for VhifhaSupgrdmposessihe Maass value signal (MAB) on

the static manipulated wvariable,

mode is a regul ating node. 13. The defl ection a{ppar at us oT”"IIﬁ mﬂﬁ |
wherei'n said regulating node occurs in a first tinme period. " ""”“"I
i L M S *

10 - a second superimposition stage (16’) is provided,
which superimposes the difference signals on the
dynamic actuating signal.

10. Use of the method according to Claims 1 to 5 or of
the device according to Claims 6 to 9 for convergence

15 correction.
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