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D*spkay Device in Matrix Form The invention relates to a display device
according to the preanble to claim 1. A di splay device of this type is
known fromDE 89 13 499 Ul. In this known display device the interleaved
i ndi vidual matrices have their owm partial control arrangenents, to which
pi eces of partial display information are passed froma central control
system The display information is nmade4up fromthe pieces of partial
display information. The partial controF arrangenents in this case
actuate the associated partial inmage dots via their own control |ines.
This type of control of a matrix with four interleaved partial matrices
not only reqU|res hi gh outl ay on _co neans but al so conplex wring
of the matrix. iﬁB?FYoﬂeVE%Et4¥1 éhﬁu? Offatrix is only rapid when the
partial control arrangenents actuate all the partial imge dots to be set
in parallel. This however involves extrene outlay on setting switches in

the partial controhe jnvention relates to a display device

according to the preanmble to claim 1.

A display device of this type ls known from DE 89
13 499 Ul. In this known display device the

10 interleaved individual matrices have their own
partial contreol arrangements, to which pileces of
partial display information are passed from a
central control system. The digplay information is
made up from the pileces of partial display

15 information. The partial control arrangements in
this case actuate the associated partial image

dots via their own control lines.

This type of control of a matrix with four
20 interleaved partial matrices not only requires a
high outlay on control means but also complex
wiring of the matrix. In addition, setting of the
matrix is only rapid when the partial control
arrangements actuate all the partial image dots to
25 be set in parallel. This however involves extreme

outlay on setting switches in the partial comtrol -

A
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2* asrangenents, as each partial image dot nust be provided with its own
setting swtch. There is known fromDE 40 24 499 Cl a circuit
arrangenent for a display device with a ngtrix conpsiring bistable matrix
points in which, for nonitoring purposes, the colums or lines are
actuated in succession, all the matrix points of the colum or of each
line are set or reset. However, no display can be set and deleted with
this circuit arrargaegemenits;easseach upErtiinla intigeplday. moky Beportion of
the matrix points of a colum or line is set. Also, in the display, a
matrix point can @WOVigled eitbditedowm gekting switch.The obj ect of the
I nvention is to provide a display device of the type aforenentioned in
which the desired display may be shown extrenely rapidly and in a

plurality of colo wi,t h. consi der ab] reduc exlt .in control
systens.  This ogﬁﬁgp koQwa, Ehon 1% 44 té?a FéFF 3k on the one
hand in that, .int . di;rection he electro nets ot the flaps are
actuatabl§ in é@%?@%g ﬁgﬁn§ §+$%}%¥nqﬁﬁ%%93ﬁFF ﬁﬁﬁenent in a

hal f - col um ”a””ercdﬁgirlng bigtable matrix points in which, for

monitoring purposes, the columns or lines are
actuated in succession, all the matrix points of
the column or of each line are set or reset.

10 However, no display can be get and deleted with
this circuit arrangement, since as a rule in a
display only a portion of the matrix points of a
column or line jis set. Also, in the display, a
matrix point can only be reproduced in one colour,

15
The object of the invention is to provide a
'dlsplay device of the type aforementloned in which
the desired display may be shown Extremely rapldly
and in a plurality of colours, with congiderably

20 reduced complexity in control systems.

This object is achieved according to the invention
on the one hand in that, in the columm direction,
the electromagnets of the flaps are actuatable in
25 succession by means of a column control
arrangement in a haif-Column mannér; the

resetting reference potential being connectable

2
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resetting reference potential being connectable
3 to the respectively actuated half-colum in a first partial step, and
the setting reference potential being coqpectable thereto in a second
partial step, and in that, in the line direction, the electronmagnets of
the flaps are actuatable in parallel by neans of a |ine control
arrangenent, the resetting potential being respectively connectable to
all of the half-|itesthen gdspddtriselypactuatedtliegl Hicalumal uim act uat i ng
process, and the partial display i nformati on corresponding to the
actuat ed hal f-col HeipRr tiegdpetepverpd thaneettine vefaremceet ting
potential to the assocjated half-lines in the second partial step of the

col umm actuating PFFYsialy, haing, cegperFgble dhgneiRdos angeeend i n t hat,

in the colum direction, the ele tnonﬁﬁggts.of the flaps are, actuatable

in succession by ARSI Sy 1BoftiRbr Wiy GHFeL TR - col umm
espectival y not udtis SIERERCE OF e LERS SR AREARABIE 4 coc ¢ ng
Ral 11 nes by meanep ey HpmeARBrer a F1ie ROl anAN M ckelitnel 01
actuating process,the resetting potential being respectively
connectable to all of the half-lines in the first
partial step of a column actuating process, and
10 the partial display information corresponding to
the actuated half-column being respectively
comnectable as the setting potential to the
associated half-lines in the second partial step
of the column actuating process, or in an equally
15 advantageous manner, in that, in the columm
direction, the electromagnets of the flaps are
actuatable in succession by means of a columm
control arrangemént in a haif—column manner, the
resetting reference potential being connectable to
20 the respectively actuated half-column in a
resetting cycle, and the resetting potential being
respectively connectable simultaneously to all of
the half-lines by means of a line control
arrangement during each column actuating process,
256 and in_that,_in a set;ing cycle, the
électromagneté of thé'flaps.are actuatable in a’

half-column manner in succession with setting
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ahd i that, in a setting cycle, the electromagnets of the flaps are

actuatable in a half-colum manner in succession with setting

ref erence potential by nmeans of the colum control arrangenent, the
partial display information, correspondiffg to the actuated half-col um,
being respectively connectable as the setting potential to the associ ated
hal f-1ines during each colum actuating process. By neans of the

subdi vi si on of the:é@éﬁéﬁedo?d%ﬁtmmtsyhaéiuﬁ%ﬁ”ﬂh% odubd! bohtpss all the
partial matrices nmay be set in an actuating cycle with correspondlngly
predet er m ned pi ecescaiganmenit, althedpapt dyl | rdiEpTali dhfotmathahf - col um

manner. Thus the control lines in the colum direction are reduced to the
nunber of hal f - colaaErespomdlingotbl thet hetuwatesd hadff -collumms beinge matri x,
and the <control lines in the line direction to the nunber in the matrix.

The actuation operRREReCIdNEdl) Fopnectaplemasiithecesningnd in parallel in

the line _direction, so tqgt the parti al ‘H%Pe dots ,may be _both set and
re-set exPrenely REgHHGi2 sﬁ@bFQ?l?ss%Slﬁ §Eﬂﬁiﬁén§ﬁddFE§@$tlng pul ses

need only exi st féH Haégi @ c LSg gﬂgs féhégékw to actuate the flaps..

By means of the subdivigion of the matrix points
into half-columns and half-lines, all the partial
10 matrices may be set im an actuating ¢ycle with
correspondingly predetermined pieces of partial
display information in a half-columm manner. Thus
the control lines in the column direction are
reduced to the number of half-columms, i.e. double
is the number of columns in the matrix, and the
control lines in the line direction to the number
in the matrix. The actuation operates serially in
column direction, and in parallel in the line
direction, so that the partial image dots may be
20 both set and re-set extremely rapidly, especially
as the setting and resetting pulses need only
exist for a few-millisecands in order to-actuate

the flaps.

25 - The structure of the matrix in one embodlment is.
such that each half- 11ne has both a resetting

line and a setting line, in that each resetting

4

This Sheet Has Been Replac:




_15-FEB.* 96(D0) 14:50  JECK/FLECK PATENTB. TEL:+49 7150 32191 P. 10
The stiructure of the matrix in one enbodinent is such that each half-1line

has both a'resetting line and a setting line, in that each resetting
line is connected to one of the connectioqi of all of the el ectromagnets
of the flaps of the associated half-line%ia rectifiers, which are
perneable to the resetting potential, in that each setting line is
connected to one of the connections of all of the el ectronagnets of the

flaps of the assoclimed it@ldordridtted &of 68ki 6Ff cflte coMticdtidme B neable to
the setting potential, in that the other connections of the el ectromagnets

of the flaps are cabheef ethe ®lastromagiedthal df tlo|filapd iafesheand in t hat

the columm control arrangenent has resetting switches and setting

swi tches, which ar2sgeeiafrd had fridnpnviai vectifiens,- odlimimare and the

line control arrangement has setting and resetting swtches, which

are assigned to tHe® 12158 thearesprhedd potentiadi,udm &&atr erch

arrangene and the line .control arrangﬁgent are actyatable by a display
¢ :

control néans, e. _gs.e%t’ﬂ?%_(;é'ﬁeor’:s £ERAF R ong S nformation is
suppliable froma fmilt idhs of all of the electromagnets of the

flaps of the associated half-line via rectifiers,
which are permeable to the setting potential, in
that the other connections of the glectromagnets

10 of the flaps are connected to associated half-
column lines, and in that the columm control
arrangement has resetting switches and setting
switches, which are assigned to the individual
half-columns, and the line control

15 arrangement has setting and resetting
switches, which are assigned to the individual

half-lines.

The columm control arvangement and the line

20 control arrangement are actuatable by a display
control means, e.g. a processor, to which the
display information is suppliable from a memory in
the form of partial display information which is
asgigned to the individual half-columns.

25
For displaying text, the memory contains tﬁé

display information in half-columns and half-lines

5
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the formof partial display information which is assigned to the
I ndi vi dual- hal f -col umms. For displaying text, the nmenory contains the
di splay information in half-colums and ha f-1ines as the
values "0" and "1", the value "1" signifying the setting of the associated
flap into the exposure position. The invention will be explained in
nore detail wth reference to an enbodi nent given by way of exanple and
illustrated in theasirge ngslueshi"ot aationrr, Ftlge vElue 21dircuit diagramof a
di spl ay device according to the invention; Fig. 2: :
schematical |y, thesignifyine tdf sebting of the asmodiatedrfdap3into
schematically, a matrix point on the matrix; Fig. 4:
schematical |y, théRd rgHFELPOSIELON. display information in the
menory, and Fig. 5 the matrix point with the flaps and
control |ines. As Fig. 1 shows, a matrix Mwith matrix points np

5 The invention will be explained in more detail
with reference to an embodiment given by way of
example and illustrated in the drawings, which
show:

Fig. 1: a circuit diagram of a display device
10 according to the invention;
Fig. 2: schematically, the structure of the
matrix;
Fig. 3: schematically; a matrix point on the
matrix;
15 FPig. 4: schematically, the structure of the
display information in the memory, and
Fig. 5: the matrix point with the flaps and

control lines.

20 As Fig. 1 shows, a matrix M with matrix points mp
consisting of four partial image dots of different
colours has a columm control arrangement-SPSt and
a line control arrangement ZSt. A gentral display
control arrangement ASt controls the column

25 control arrangement SpSt and the line control
arrangement ZSt. An inpuﬁ'EG determines which

display information is to be displayed at the
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cbnsisting of four partial image dots of different colours has a colum

control arrangenent SpSt and a line control arrangenent ZSt. A central

di splay control arrangenent ASt control s,the colum control arrangenent
SpSt and the line control arrangenent ZSt. An input EG determ nes which
display information is to be displayed at the

7 matri x. various pieces of display infornmation are stored in a nenory
Asp. Thus a speci fmatztipxt Vamioubepietestefl digpimynindbraatiet areory TxSp.
The nenory ZSp then converts the letters of the text into bits of partial
di spl ay infornati @tored iy acaemongsksSpn Thus & epecdficnbexEguayes in the
matrix M Fig. 2 shows schematically the structure of the matrix M Each
matrix point np hde Helgntedaby means ofiz Hedk MereF¥naXER- i Fccor dance

ith th I ' t h tial trix. .Th tical fib f '
parti ol matrix e R30S GSRoBPBYFF L b HESFIF BRetBANEFEE and nmy be
i mul t I ild um d th ing filter. .Th
i ght - om B ny end B0 Stk PeoPatRint ETRBTRF AT Rabysh Rty reans of a
flap, so that the | Al al ' ' i gned .
col 8urS In the di gg%géﬁsaggleﬁag?ggegg%i% naét%ﬂlr?&ﬁg?&é‘#&gg 1hSeAgs! O

matrix M.

Fig. 2 shows schematically the structure of the

10 matrix M. Bach matrix point mp has an optical
fibre which is illuminated in accordance with the
colour assigned to the partial matrix. The optical
fibres of a partial matrix may be combined to form

. an optical fibre bundle, and may be simultanecusly

15 illuminated through a corresponding filter. The
light-amitting end of each fibre may be covered or
exposed by means of a flap, so that the partial
image dot can be included with its aséigned colour
in the display, or may be eliminated therefrom.

20 Thug, as Fig. 3 shows schematically, the partial
image dot bl may be white, the partial image dot
b2 yellow, the partial image dot b3 green and the
partial image dot b4 red. this arrangement of a
matrix point mp is repeated over all the columns

25 X1 to xn and over all the lines Yyl to ym. For
control purposes the .colu_rln'ns X1 'to'.xn are

subdivided into half-columns xil, x12 to xml, xn2
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Thus, “as Fig. 3 shows schematically, the partial inmage dot bl may be

mhite the partial image dot b2 yellow, the partial inage dot b3 green and
the partial inmage dot b4 red. this arrangﬁnent of a mtrix point npis
repeated over all the colums x1 to xn amd over all the lines yl to ym

For control purposes the colums x1 to xn are subdivided into

hal f-col ums x11, x12 to x1, xn2 8 W th

associ ated contr ol wi ¢t efesctiiditldde cbhbpsl Yiidds, ya{?g c%g%t P_gHEI-SIn?QeE yll, y12

to ynl, yn2 with associated control |1 nes. ornatlon
present at or passgu tntotﬂalﬂmrinbayyﬂﬂptjxn tewings ARk Gethesponds to the
display information in which the val ue " signifies a covered optical
fibre, and the vaJaﬁsodﬂateﬂwoanpmsédlbpelcal fibre. Wth the colums x1 to
xn and the hal f-colums x11, x12 to xnl, xn2, and with the lines yl to ym
and half-lines yll, y12 to yml, yn2, the structure of the control

I nformati Qn corresponds to the structure of the matrix M A half-colum
forms a pi‘ece of ?|QﬂntqﬂlsﬂP&?rWﬁFbﬁ?mEFQﬁﬁnﬂ &t oxhPaEsed t@ansferred

parallel into the ggsigned alft: e miedod e réecl)trrrle)épglnds to the
display information in which the value @"Qn
signifies a covered optical fibre, and the value
1" an exposed optical fibre. With the columns x1
10 to xn and the half-columns x11, x12 to xnl, xn2,
and with the lines y1 to ym and half-lines yil,
Yli2z to yml, ym2, the structure of the control
information corresponds to the structure of the
matrix M., A half-column forms a piece of partial
15 display information TInf, which is transferred
parallel into the assigned half-column of the
matrix M. |
' As'Fig. 4 shows, the display information can be
subdivided into equal-sized squares B1, B2, B3 and
20 B4, like the matrix M. The squares Bl, B2, B3, B4
... are of such size that the letter of a text can
be displayed. If a text is supplied by the text
memory TxSp, than the text is converted letter by
letter with the aid of the memory ZSp into the
25 _correspondlng partial dlsplay 1nformatlon. The
display control arrangement ASt p051t10ns the

partial display information in the assigned square .
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AS Fig. 4 shows, the display information can be subdivided into

equal = si zed squares Bl, B2, B3 and B4, like the matrix M The squares B1,
B2, B3, B4 ... are of such size that the |etter of a text can be

di splayed. If a text is supplied by the t ekt menory TxSp, than the text is
converted letter by letter with the aid of the nenory ZSp into the
correspondi ng partial display information. The display control

arrangement ASt post tilnmddieix M rhdk gkoebdYré f P FEdARd Rinthe assi gned

square of the matrix M This procedure is fepeated until the
text has been set the ttsexthihdeelicen sett Dattedrise Shsytdngrs ¢ha es Bl, B2,
B3, B4 ... inthe mtrix M Figure 5 shows the electrical structure of a

matri x point np (xaA9rsdgpanding isguares Bi| eB2; BHhgrEa s .of iwhé&hiE aps
kx11y11, kx12y11, kx1lyl2 and kx12yl 2. These el ectronmagnets of the flaps
are connected wi t H*HEL%¥ &pective contact to the assigned control |ines of

the hal f-colums x11 and Eé?. The respect|ve other contacts lead via two
respective rectificrEM® 5 RPAYE ~He; RLECEFLFRY SHTURNURS Afh@ resetting line

ooy Soet Dokt MR phL L VAR e Bl Ramonet of the Fla

electromagnets of the flaps kx1iyil, kxl2yll,
kx11yl2 and kx12yi2. These electromagnets of the
flaps are connected with one respective contact to

10 the assigned control lines of the half-c¢olumns xil
and xl12. The respective other contacts lead via
two respective rectifiers Ds and Dr to the setting
line and the resetting line of the assigned half-
columns yll or yl2. The electromagnet of the flap

15 kxllyll is assigned to the half-columm x11, and to
the half-line yi11, the electromagnet of the flap
kx12y1l to the half-columm x12 and half-line y11,
'the electromagnet kxiiyi2 to the half-ﬁdlumn xlil
and half-line y12, and the electromagnet of the

20 flap kx12y12 to the half-columm x12 and half-line

yiz.

The half-line yll has a setting line ylls and a
resetting line yilr , and the half-line yl2 a

25 setting line yi2s and a resetting line yi2r. Rach
getting line yils or yl2s is assighed to a setting

swikch shzl or shz2, which via the rectifier Ds
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th(las rﬁg 'f gﬂnr(l))a 1;91%1, t%EgK/eﬁLg% F%TrgggBﬁet of the fITaE%‘) +4I2x71139/13%1%10 t he hal f

-colum x12 and half-line yll, the el ectronmagnet kxl1llyl2 to the

hal f-colum xI1 and half-line yl12, and the el ectronagnet of the flap
kx12y12 to the hal f-colum x12 and hal f-11fhe y12. The half-line yl1l has
a setting line ylls and a resetting line yllr and the half-line yl12 a
setting line yl2s and a resetting line yl2r. Each setting |line ylls or

y125 i's assi gned Qe | he SUt}§ PAkelE 12152 cd B Spia ke rectifer

onnects the ting potential + to -

the setting line Mﬂéémsvlﬁsyxwi Dr$8§ L dthidd)e 3Rl geliedtelal f - col um

x11 or x12 is connected via a setting switch shapl or shsp2 to the set

reference potent kgl dardiumn xAISbgnRU2t Ds efedndtsd Wid0al seetihdgr or yl2r
is a resetting switch rhz1l or rhz2 which via the rectifier Dr connects
the reset counter okt ishspleart Bhep2t be ths adt nypfemeacehzl or rhz2.
During resetting, the selected half-colum x11 or x12 is. connected via a
resettingSswitch rRpfEntdaly @axEhio the resetting potential +. The
rectifiers Dr and Ds are so incorporated that, upon setting or resetting,
the current flow flows in one direction

Assigned to each resetting line yllr or yl2r is a
resetting switch rhzl or rhz2 which via the
rectifier Dr connects the reset counter potential

10 earth to the resetting line rhzl or rhz2. During
regetting, the selected half-column x11 or xi2 is
comnected via a resetting swit.ch rhspl or rhsp2 to
the resetting potential +. The rectifiers Dr and
Ds are go incorporated that, wupon setting or

15 regetting, the current flow flows in one direction
or another through the electromagnet of the flap.
A sghort-time pulse is sufficient here. The flap is
then retained by regidual magnetism in the get
position until the electromagnet is actuated in

20 the other flow direction.

The control cycle may be realised in two ways.
Setting and resetting may comprise a self-
contained cycle. Before a new piece of display
25 infqrmation is set, all the flaps are returned
into the covered position. This is:achieved by

actuating the half-columns x11, x12 to xnl, xn2 in

10
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orlsaFrﬁgt hgeﬁrmglhll%'usg%h tJE%K/glf'%;gtprAgFrbgghet of the ngLp. 9 A short-tine pulse is
suffi-cient here. The flap is then retained by residual magnetismin the
set position until the electromagnet is actuated in the other flow
direction. The control cycle may be redllised in two ways. Setting and
resetting may conprise a self- contained cycle. Before a new piece of
display information is set, all the flaps are returned into the covered

position. This is sﬁgﬂleg\éggnb¥iaaf{lﬁffif@s S%%ngﬁlsuiﬁghgggéhﬁéﬁlxm to xnl,

XNn2 in succession via elrrre g swtc or rhap2

with the resetti ng.hgg,lhegggﬁl tHe f@@ét!?fﬁ‘go%‘éh‘é@hiom.oﬁpénhéﬁhcm um x11,

x12 to xnl, xn2. the resetting linnes yllr or yl2r are actuated via

the resetting sw adteatibalogr arhals edlunh &1, exebt toUxhef exence potenti al
earth. Thus, in one step, all the set flaps of the selected half- colum

are returned to thadilr theveeseytpngilimes yilr oireyllreatengectyatedi s carri ed
out then, in one setting cycle, the flaps nay-be set fromhalf- colum to
hal f - col ubm i n ac¥dAdsheerefebting switghes mhelopwarheh Whtlrithe4. Upon
actuation of the half-golum x11, the information associated wth the
matrix point np (¥esekiing refegence potential earth. Thus, in one

step, all the set flaps of the selected half-
column are returned to their covering positions.
If the resetting cycle is carried cut then, in one

i¢ setting ¢ycle, the flaps may be set from half-
column to half-colum in accordance with the
display information in Fig. 4. Upon actuation of
the half-column x11, the information associated
with the matrix point mp (x1, y1l) will lead to

15 setting of the flap krllylz, and upon actuation of
the half-column x12, to setting of the flap
kxi12yil. After the setting cycle, al_l pieces of
partial display information TInf of the digsplay
information are trangferred into the half-columns

20 of the matrix M. The associated flaps expose the
partial image dots, and the matrix M emits the
corresponding display. The partial image dots of
each matrix point mp may be set, or not set, at
will. | |

25
The setting cycle and the 'res‘etting;[ c:yéle may also

be interleaved one in another. Before a selected

11
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setting of the flap kx12yll. After the setting cycle, all pieces of

partial display information TInf of the display infornmation are transferred
into the half-colums of the matrix M Th& associated fl aps expose the
partial image dots, and the matrix Memts the corresponding display. The
partial image dots of each matrix point np may be set, or not set, at

will. - The settingGrelduafdxhie £eseldiff CUl 1 %eR, Sen Be | Nterl caved
a selecie ! '

one in another. Before 12

hal f - col um x11, E&kétopé&%ialngté? ﬁé,héﬁ—%olﬁﬁr&ﬁgspﬁ%éi#tﬁg the

hal f-colum is firstly reset and Then set in accordance wt

associ ated parti alrediexplaag thenr seti on ddddrdalives wilkadsthBe advant age t hat
the hal f-col um need only be addressed once. Wth each newy sel ected

hal f- colum, thassesdatiedgpantiaktdisplyy dagbmatien TEpEatEnisuntil the
cycle is conpleted and term nated at the |ast half-colum. A new piece of
di spl ay i fif or mat i &35 $hehadvantagei than themaif-column needt oniwl f - col um.
be addressed once. With each newly selected.half- '
colum, the resetting and setting procedure is
repeated, uuntil the ¢ycle is completed and
terminated at the last half-column. A new piece of
10 display information ig then overwritten from half-

¢columm to half-column.

15

20

25

i2
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n

formed from matrix points disposed in colunns and i nes, mherei_ each
matri x point conprises four partial inmage dots which are of dif § Has Been Replace
colours and are each split into two half-colums and two hal f- } simu I|I”II
wherein each partial inmage dot is forned by the end of an optic

which is accordingly illumnated in COlO&L’ and the end of said optlcal

fibre at the light-emtting end being co Aable and exposabré by rreans of -

a bistable flap, which is actuatable in a pul se-like manner

el ectromagnet, and wherein the el ectrongbminugs of the flaps fo Imi Iigjﬁm””m
ends of the optical fibres with setting and setting references po

and for covering the ends of the optical fibres with resetting and

resetting reference potential are actuatable by neans of a control

arrangenment according to a bit of display information selected froma
storage neans, cley aeigpliayedevicthahaving td et TogimeacEran (x1. .. xn),

><

t he electronagnets (Kx11ly11, Kx11y12; Kx12y11, Kx12y12; ... ) of t he fl aps
are actuat abl e i nuatumioe sxiionsbdispassd ofn acalnimnen and lines,; - ,
REPLACEMENT SHEET 15 control ar rangenent

(SpSt) in a hal f- dhaneiogaeh matgix peint comprisesx )y peetiadetting

ref erence
image dots whlch are of different colours and are

each split into two half-columms and two half-
lines, wherein each partial image dot is formed by
the end of an optical fibre, which is agcordingly
illuminated in colour, and the end of said optical
fibre at the light-emitting end being coverable
and exposable by means of a bistable flap, which
is actuatable in a pulse-like manner by means of
an electromagnet, and wherein the electromagmets
of the flaps for exposing the ends of the optical
fibres with setting-and setting reference
potential and for covering the ends of the optical
fibres with resetting and resetting reference
potential are actuatable by means of a control
arrangement according to a bit of display
information selected from a storage meéns,
characterised in that, in the column direction
(xi... xn), the elect:omagnets {Kxiiyiil, Kx11y12}
_ Kx12y11, Rx12y12; ... ) of thé flaps are

actuatable in succession by means of a column
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pbtential (+ el ng connectable to the respectively actuated half-col'um

(x11,- x12) in a first partial step, and the setting reference npafen &ﬁkaﬂkmhm
(earth) being connectable thereto in a second partial step, andjj ,

inthe line direction (yl ... ym, the ekectromagnets (Kx1llyll llm,)fmﬁ“ll III
Kx11ly12, Kx12y12; ... ) of the flaps arkOactuatable in paraliel

of a line control arrangenent (zst), the resetting potential (earth)

bei ng respecti vel C - eﬁ?n I t a L ...yl

yn2) in the firs¥°%§???a?§?%§8 0 g &S Jﬁngghgug%ﬁkgesg?%%ess, and the
partial display i(&har,maizon. . (sbhDf )xesy [ %&@&@s@ﬁtiﬁ?t PefepehtEt ed

hal f -col um (x11, x12... xnl, xn2), being respectively connectable as the
setting potentialpotentialt ke) ababed sdethdwldblle Resthell, y12... ynil, ynR)
in the second partial step of the colum actuating process. 2. Display
devi ce, havi ng a mespectivehydaétuatedrdial fic quiunis (#l3poxe?) i incel utms and
lines, .wherein each matrix point conprises.four partial inmage dots which
are of different &3rélr paghdadrstep, and the setting reference :
potential (earth) being connectable thereto in a

second partial step, and in that, in the line
direction (y1 ... ym), the electromagnets
(Kx11y1l, Kx12y11; Kxllyl2, Kx12y12; ... ) of the
flaps are actuatable in parallel by means of a
line control arrangement (zSt), the resetting
potential (earth) being respectively connectable
to all of the half-lines (yil, y12 ... yml, ym2)
in the first partial step of a column actuating
process, and the partial display dinformation
(TInf) corresponding to the

actuated half-column (x11, x12... xm1, xm2),
being respectively connéctablé aé the setting
potential (+) to the associated half-lines (y11,
yi2... ymi, ym2) in the second partial step of the

colunn actuating process.

2. Display device, having a matrix formed from
matrix points disposed in columns and lines,
wherein each matrix point comprises four partial

image dots which are of different colours and are

Iy
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I mge dot is fornmed by the end of an optical fibre, which is accordingly
illuminated in colour, and the end of said optical fibre at the
light-emitting end being coverable ande®fposable by neans of a bistable
flap, which is actuatable in a pulse-IHdkeé manner by neans of an

el ectromagnet, and wherein the electronagnets of the flaps for exposing

Togteeﬁ??ail O;néhso?%do(%glrl n](izjl PLe | ﬁ%#@%hﬁ&%a%%& Eg'geglggiﬁ'ﬁnrcgset ting
and resetting referjgpee Eh!?hg g?feiggpﬁe#ﬁ%gﬁtnggn o eg ﬁgntro

arr angenent accordi ng tO tion selecC om a

storage neans, Clgiea@my Iofeenl i)théhl Eibtde vﬁﬁdﬂnisd'aE:&@HiQﬁ iyl xn),
t he electronagnets (kx11ly11l, Kx1ly12; Kx12y11 Kx12y12; ... the fl aps

are actuat abl e i nlldundestiedn ihy cokens, cdud e wnd o@oshﬁdloptiaagenﬁnt

(SpSt) in a half-colum manner (x11, x12 ... xnl, xn2), the resetting
reference pot ent ifibge athéheg lighheembbt ing cnchdeings poverabls act uat ed
hal f-col um (x11, x12 xnl, xn2) in a resetting cycle, and the resetting

potential (earth) and e¥possbie; bycneans we @ MistablenleRncwhich to all of

the half-Tines (Yiy 2htacille Y54 pY1 88 ke nadiner "By  Raang of '~ 2N9EMeN!
an electromagnet, and wherein the electromagnets
of the flaps for exposing the ends of the optical
fibres with setting and setting reference
potential and for covering the ends of the optical
fibres with resetting and resetting reference
potential are actuatable by means of a control
arrangement according to a bit of display
information selected from a storage means,
characterised in that, in the column direction (x1
xn), the electromagnets (Kxilyil, Kxiiyil2;
Ex12yll, Ex12yl2; ... ) of the flaps are
actuatable in succession by means of a column
control arrangement (SpSt) in a half-column manner
(x11, x12 ... xmnl, xn2), the resetting reference
potential (+) being conmnectable to the
regpectively actuated half-columm (x11, x12 xmi,
xn2) in a resetting cycle, and the resetting

~potential (earth) being respectively connectable

simultanecualy to all of the half—iines (yii, yiz

yml, ym2) by means of a line control arrangement
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(ZéP)FE&urglf’r(Pé))ele{l fo) co E:uCrKn/1PL PAIENE% process, an'gl in that, in a setting

cycle, the electromagnets (Kx1lyll, Kx1ly12; Kx12y1l, Kx12y12;... ) of the
flaps are actuatable in a half-colum manner in succession with setting
reference potential (earth) by nmeans of t$he col umm control arrangenent
(SpSt), the partial display i nf or mati oh TInf), corresponding to the
actuated half-colum (x11, x12... xnl, xn2), being respectively

connect abl e as the(éﬁ% %I%t% (ﬁlﬁ}l bethieiAs P d AR hald 1 nes

(yl1i, vyiz.. unn actuating process.

Di spl ay devi ce aCCeﬁﬂtnglﬁChC&éﬂﬂﬂﬁé<aycie,Chﬁéaéléﬁtﬁmmhgﬂeﬂdun each
hal f-1ine (ynll, yl1l2... yml, ynR) has both a resetting line (yllr,

yl2r... ) and a se(xxngyij,pex:émm ¥ikd2ylil), Kkn2ylihat. edclhof edmt ting |ine
(yllr y1l2r...) is connected to one of the connections of all of the

electronagnets ( Kxflggd, are I@ythigtakilel Inl 2, hﬂlizqolumn .manngr tige f| aps of
the associated half-line (y11l, yl12 ... ynl, yn?) via rectifiers (Dr),
which are perneableuc@es$mpn with setting reference potential

(earth) by means of the column control

arrangement. (SpsSt), the partial display

information (TInf), corresponding to the actuated

half-colum (x11, x12... xnl, xn2), being

respectively connectable as the setting

potential (+) to the associated half-limes (yi11l,

12... yml, ym2} during each columm actuating

process.

3. Display device according to claim 1 or 2,
characterised in that

each half-line (y11, y12... yml, ym2) has both a
resetting line (yiir,

yl2r... )} and a setting line (ylils, yl2s...), in
that each resetting line (yllr,

ylzr,...) is connected to oné of the comnections of
all of the electromagnets (Kxliyll, Kx12yll;
Kx11yl2, Kx12y12; ... ) of the flzps of the
associated half-liﬁe (311{ yiz ... yml, ym2) via

rectifiers {Dr), which are permeable to the
A BN
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18 resetting potential (+ or earth respectively), in that each setting

line(ylls, yl2s... ) is connected to one of the connections of all of the

el ectromagnet s (Kx11y11, Kx12y11; Kx11y12, Kx12yl12; ... ) of the flaps of

the associated half-line (yl1l, yl12 .. né yn2) via rectifiers (Dr),

whi ch are perneable to the setting potenﬂj | (earth or + respectively), in

that the other connections of the electromagnets (Kx1lyll, Kx11ly12;
Kx12y11, Kx12y12; resegtidy pttehitdps 24 cor CEEMES irbpedtdvady) ot e

hal f-colum lines, and in that the colum control arrangenent (SpSt) has
resetting sw tchesthdispedch medgdng. lihe (phish ywi3s. .assijgded to the

I ndi vi dual hal f-col ums, and the l'ine control arrangenent (Zst)
has resetting pnneied to omel ofr hhe, connggtigmsciof ald efsibeed to the
i ndi vi dual half-llnes and settlng switches (shzl,shz2, ...), which are

assigned to the i Qﬁﬁﬁﬂﬂaﬂﬁﬁtﬁ-lxﬁééYil 3F141¥%6I§FL&¥¥?@e according to
gp?aﬁéeﬁéﬁin?séstﬁ“ﬁﬁ@”%ﬂgr?fh egp hat gﬁ%£%g¥%§$$n§aglactuatable
RO i TV i

(Dr), which are permeable to the setting potential

(earth or + respectively], in that the other

commections of the electromagnets (RKxiiyl1l,

Kx11yl2; Kx12yli, Kx12yl2; ...) of the flaps are

connected to associated half-column lines, and in

that the column control arrangement (SpSt) has

resetting switches rhsp 1, rhsp2, ...), which are

agsigned to the individual half-columns, and

the line control arrangement (Zst} has

resetting, Switches (rhz1, rhz2, ...), which

are assigned to the individual half-lines, and

setting switches (shzl,shz2, ...}, which are

assigned to the individual half-lines.

4. Display device according to one of claims 1 to
3, characterised in that the column control
arrangement (SpsSt) and the line control

arrangement (ZSt) are actuatable by a display

control means (ASt), e.g. a proceséor; to which
the display information is suppliable from a
| R TR
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me}r%rF.];alB'(%%}oD)G) ilr‘;1 :t)%e ‘{‘Eglr(/nﬁl'g K pPg];EtNiT%I di spl ay irl;Ff ormation which is assigned

to the individual half-colums. 5. Display device according to claim
4, characterised in that the nenory (ZSp) contains the display
information in half-colums (x11, x12 xgi,-an) and half-lines (yll, yl12
ymL, ynR) as the values "0" and "1", th lue "1" signifying the setting
of the electromagnets (Kx1lyll, Kx12y11; Kx12y11l, Kx12y12; ... ) of the

associated flap &@h@r&hgzgﬁpOQHr@hQOféfﬁﬁHE parti®l Q&gphgy devi ce

according to claim4 of characterised 1n“that, for the display
informati on whi cinferinatiba Biohoisdadsidned o whkr indiVidugl split-up
into identical squares (Bl, B2, B3, B4, ...), the size of which is adapted
to the display ohadfl-eblamnge.g. in a partial matrix of 4x5 matrix
points), and in that the partial display information associated with the
letters can be learned fromthe nenory (ZSp) whilst controlling a text
menory (TxSp). ,

5. Display device according to claim 4,
characterised in that the memory (ZSp) contains
the display information in half-columns {(x11i, x12
xnl, xn2) and half-lines (yll, yl12 ymi, ym2) as
the values "0" and ®1", the.value "% gignifying
the setting of the electromagnets (Kxilyli,
Kx12y11; Kx12yll, Kxl12y12; ... ) of the associated

flap into the exposure position.

6. Display device according to claim 4 or 5,
characterised in that, for the display information
which is in the form of a text, the matrix (M) is
split-up into identical squares (Bl, B2, B3, B4,
«+4), the size of which is adapted to the display
of a letter (e.g. in a partial matrix of 4x5
matrix points), and in that the partial display
information associated with the letters can be
learned from the memory (2ZSp) whilst controlling a

text memory (TxSp).
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