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¥ the fine magnetic grains, migration of these grains under an applied magnetic field is 35
35 decreased and thixotropy appears. As a result, the property of matter changes, and it is
difficult to obtain a stable, fine display. : i
If the specific gravity of the dispersing liquid is allowed to approach that of the fine
magnetic grains by adding a material which increases the specific gravity of the-dispersing
liquid, then immediate precipitation of the fine magnetic grains is decreased; however, the 40
40 grains will still be precipitated over a long period of time. Furthermore, since those grains
- which have been subjected to even a small magnetising force are attracted to the front side of
the panel, the display is still blurred. In addition, the obtained display. disappears upon
~ application of an extremely light impact. . ) o
From the above., it will be appreciated that, in order to obtain an effective magnetic display 4
45  panel which can maintain a stable display. it is absolutely necessary to prevent precipitation of 45
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stress for a dispersing liquid whlch is employed in this invention;
60 Figures 2 to 5 are respectively, schematlc sectional views of four different embodimentsof 60
a magnetic display panel according to a first aspect of the present invention;
Figures 6 to 8 are respectively, schematic plan views of three different forms of multi-cell
structure for use in either of the display panels shown in Figures 4 and 5;
Figure 9 is a perspective view of a magnetic display device according to a ‘second aspect of
65 the present invention; 65




Only when the dispersing liquid is nmade to have a yield value higher than 5
dyne/cnRcan a 40 very clear high-contrast display be obtained, and yet

di splaying and erasing are very sinple. 40 The display is not erased even
if the magnetic field is renoved; however,:+1{ can be conpletely erased by
applying a magnetic field to the rear. side of the panel (i.e. the side

t her eof opposlte to the display side). According to a second aspect of the ..
present invention, there is provided a magnetic display 45 device- ,11,
conprising the conblnatlon of a magnetic dj splagy panel as defined in the
fifth 45 prec t for causing the fine
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i nvention: th% dlsper:sixon me(imtrfl w1ll be desgnbcled in de;all I 4 1 uml 3
. -A second example of a magnetic display panel i nin and is generally sifnilar
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Figure 15 is a pereenseﬁt:hev;ﬂawue,vth orasqnfstratteun uoﬂdﬂdt mepmemn ei'tther of the
di spl ay devices 10 Agmmxamplﬁf n@gnsycp@e lﬁ is shownm Figure 5. Acup—shaped substrate 18

10 Referring fi#Pst!? wﬁ&ﬁi b md@@“ﬁﬁt Ao lﬁcﬁ@gfmt s%0
shear stress for die bﬁhé‘;ﬂat 16]t1rh

ed dvef th&nﬁlﬁ%ﬁlﬁjﬂite 16 and the
i nvention. The dotsuwateuﬂah«f ttwnﬂﬁeftheduastramﬁhh mgbwelndtohksnmteof
shear and the sgealr1 0‘4;‘: °dgs'b a be €
thi ckener is ad eqmn ﬁ%ﬁé‘ntav# ﬁaa §r %tsasﬁﬁ‘ikvautﬁt i aia?i g&s? 4
t he thickener &am 16 aé; Eolg;nﬂ wlm n% el tenﬁsgzpﬂ d b
exagger at ed for t tol6 canl be made \smsmaap o S side by
i ntersects the gr dﬁ e e%gmémmtatfﬁ coppgptions 1 ﬁﬁdlaﬁ"é'tgtﬁ%ﬁ?"f”ﬁa orycells 5o
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a contrast occurs in the dispersion medium and, if thls operanon is re; eatedly carried out,
displaying and erasing records on the magnetic panel can be repeate ly effected.
variety of materials can be used in this invention as the fine particulate thickener that is
added to the dispersing liquid to adjust its yield value. Most suitable examples include
60 fine-powdered silicic acid or silicate, such as silicic anhydride, hydrated silicic acid, hydrated 60
calcium silicate, hydrated aluminum silicate, silica powder, diatom earth, coaline, hard clay,
soft clay, bentonite and organic bentonite, which can be used mdependently or in combina-
tion; alumina; micro fine calcium carbonate, slightly ground powdered calcium carbonate,
micro fine activated calcium carbonate or heavy calcium carbonate; or basic magnesium
65 carbonate. These fine powdered thickeners can be used individually or in combination. The 65



20 nust be greater than 5 dyne/cnR.

20 A first exanple of a magnetic display panel which utilizes this

di spersing liquid is shown in Figure 2. The panel, denoted 10, conprises a

front substrate:11 and a rear substrate 12 between Which 1s defined a space
n which a di spersion medium 13 (which includes the dispersing liquid) is

d]ﬁ%osed The space is seal ed al ong perlpheral portions of the' substrates

25 11 and 12 by a sealing plate 14 which is provided between the

substrates. The conposition of ?gsigﬁ_dlsper3|on medi umwi |1 be descri bed

in detail later A secaond exanpl B 3% a nmagnetic display panel is*shown in

Figure 3, and is generally sinilar to that described above with reference
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hexagona bleaﬁhe I vHidhEral be Qkedlay this ﬁa@&ﬁx&nﬂﬂﬂu&é grid
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medium and, if this operation is repeatedly carried out, displaying and
erasi ng records on the magneti c panel can be repeatedly effected. A variety
of materials can be used in this invention as the fine particulate |

thi ckener that is added to the dispersing liquid to adjust its yield val ue.
Most suitabl e exanples include 60 . fine-powdered silicic acid or silicate,
such as silicic anhydride, hydrated silicic acid, hydrated 60 cal ci.um
silicate, hydrated alum numsilicate, silica powder, diatomearth, coaline,
hard clay, soft clay, bentonite and organi c bentonite, which can be used

| ndependently or in conbina- tion; alumna; mcrao fine calciumcarbonate,
slightly ground powdered cal ci um carbonate, mcro fine activated cal ci um
carbonate or heavy cal ci um carbonate; or basic nagnesi um 65 carbonate.
These fine powdered thickeners can be used individually or in conbination.
The 65 4 : 1, 584, 521
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anount to be used varies slightly depending upon the kind of the dispersing
|l iquid used and the thickeners thenselves, but in general adding 2% or nore
of a thickener gives a polar dispersing liquid a yield value higher than 5

dyne/[err], and so does the addition 0f=0:5%0r nore of a thickener to a
non- pol ar d| sper5| ng tiquid. 5 . A dispersing liquid which has fine
magnetic. grai'ns di spersed in.a high V|sc05|ty solution 5 made by

di ssol vihg a high nol ecul ar substance, ‘metal soap, surfactant or an organic
gel atini z- ing agent in various sol vent's |1§ Egéﬁm ropic and so s§igitive to
the tenperatur that its physi cal properti $ easi|y chanae. with the '
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di spersi on rredl urrf“g e&spftﬂsl rtles and a
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di spl ay forned e nmagnhet1 c part iggd i "}papkground The use
of less than 10% pre#erably | ess than B%dudduatdcﬂsd‘b entirant on the basis of
t he di spersi on™~fedi um gi ves, a suffici ent cpthandmet gwable ast 15
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Al t hough not for nfRlTpEIG- Lt he present 5 { infhe integmeditur ant need be
added if the fygie grain thickener has req?ﬁognﬁg;m M(}y gﬁﬁﬁg properties as g5
wel | as a col our tone giving high 20 co ehhs shiplitly spbiRdf i ne nagneti c-
grains. This particular feature is made the imgge gpalitf wasigood. 20 co- pendi ng .
UK patent application no. 802882 (Seri al td 52 ﬂePBHPS'reference o

101988J). The g SRARREtE Parel Shitig@ispsisien | N ud,mwmamaemﬁ%&)e pol ar or 20
non- pol ar. Represmmogmp % g?ﬁm a Eﬁ le(tb?gsremghﬂg qU| ds whi ch may.

be used in practi €esgr ﬁ%l%f,\g‘O\;'E!at’eeﬂfd“"al coh® %efa 2 ters, ethers,
ketones, and vari 8§* ﬂg‘ Brthons such a ig:ie "t ?é’r‘ﬂs aromatic 25
sol vents and cpg ori ne-cont ai ni ng sol vent Seer iyt at | ve exanpl es .of - 25
non- pol ar di sper sim3 eltncqmel:lesmgm ¢rsiomy bédlglswwaﬂpﬁﬁamﬂme i ncl ude certal n
organi ¢ sol vents Zgum® "’%?‘ Il?nt &pgd to ‘ﬂ“% mplete mineral oil and
synthetic oil. Exgo es o “suit ne Jdefa 1 6F thd na&va%béél:b can be used

in this inventseon i ncI ude 30 nmmagnetic 0xddBuenmitis ¢ uSoBtheh as bl ack 30
magnetite, a-haematite, chrom um di oxi de s&#ﬂfsﬁx and magnetic rnetal
g

-
DR

materi als made of iron, iron-based alloy, o°85ﬁ"i5t PSed all oy,
ni ckel or nickel -based alloy. The fine na rains can be obt ai ned:by
granul ati ng an§gs of Erhag‘eblcraubrﬁnamgtlent msmefegbbtbmadiainemedesQam‘ 10w Ihi 138

grains can be adj aving a e an u :e:fss elr zelssmg Prsfharrﬁdgrigg of
the fine rragnetlcf,gé“%a eraee &SPt Tedibats provide an agérem-
magnetic field V\:hldﬁhwteﬁo ehnspam?s aflladvantageods feﬁmuj 6ftenhblﬁev
magnetic grai n40 fl'mﬂoi econe sus ended | n, 40
di spersing liquid ble g{ rcb‘a" K:Fgaﬁd
shows the resul tSd ?pr&ﬁdldseﬁha eralﬂﬂi eQésnfmru a&eﬂdﬁl ng
a magnetic di s a ch asgypsufnzaind watet glass. | Thegmﬂa‘t@lmasmmgamdmeer bermdpb!sﬁne 45
al S
Separ ate 40 e@terqo%l Edlés IPSE OVI\%’! | I[l]lp(?'se Blema etic lS a I(Ehesul')a‘trateon
transparent subst ereadi 9,69@@ ne,qg—yed

mul ti-cell, pl ate. bﬂ'ﬁalepdnﬂiﬂg o mupdactmla ﬁllc!\ﬁihﬁtﬁ)a}iﬁgﬂddwfhhaﬁshdexﬂ pﬁteﬁalcm eftiedli UM

containing fing csomd sce'ube Gﬂa“!}
s e hﬁi’* LT e Tl

t he two substrat ebetween the two substrates. For this purpose, the gap between the two &1

filled with Plates [ h
13 di d substrate to anﬁ:gterp!(ie Egﬁﬁl ﬁwﬂtg ’{ﬁégurtgaates ?ﬂ:%t,n}g d to eac Ht*her at Of
recording an their marginal edges. -
The space between the two substrates which oontams the dispersion medium may be
~ properly changed ‘according to the specific purpose of the panel, but for providing a sharp
* display with high contrast and for effecting desired erasure, they may be spaced by a distance
60 - of 0.3 to 20 mm, most preferably from 0.5 to 2.0 mm. The amount of fine magnetic grains 60
contained in the dispersion medium is preferably 10 parts or more on the basis of 100 parts of
:lhe (lilspersmn medium. Using less of the grains tends to result in a discontinuous, broken
isplay
e arrangement of multiple independent small cells between two substrates and having a
65 dispersion medium sealed within each cell provides a sharp image of an extremely high 65



erasure test magnetic panel using dispersion Fewer grains were attracted
medi um conprising [err] par- by the magnetic pole, and nost grains 5
ticles having dianeter of |ess renai ned suspended in

5 than 5[err]. the-internedi ate region of 1 ndividual
cells Qe entire panel was defaced and not suitable for practlcal use. 10
nagnetﬁb panel using dispersion The gralns were not easily -

-10 "medi um conpri sing Fe304 parti- ‘attracted by the magnetic pole, cles
granul ated t:oi have a dia- and égpgbgralns remai ned meter of 10 - 44 [err]
sug‘e_pded in the intermediate IREVDA of indivi dual cells- 15 6

The appearance of the entire 15 panel was sllghtly

Spoi | ecbntristiad conipaiedEvithhhagnyti el oK) Bdlls BRGh&aS @ disPerkibe CONtrast was
obser vaediump gealedhef wettnltwo stedtesu snﬂesmvemsgtbktanmtamas suf fi gi ently

good uahtyforak_)ngpen fl 1§ Se | e corrpl ete
recay dgrm mlmaﬂanlﬁfég n rt mty te agenmens of

met er wdll péferably 4! ckfess of less than 0.5 m stvﬂé‘s %eb etBOt h i mage
qual it tlg eimultireel ﬁ amulu-ce]l structure made of metal, synthetic resin or ﬁh@pe sati sfactory.

25 magliEfics RaprANm: Wﬁﬁg dsg\gj‘P?dng d y~fredi um
CONY | SikpeBichlnield ss&mpxetel ﬁsua di 10149 [err]
d| amatagents arefap olealdgesiw meadmﬁvdjﬁicaﬂmmﬁesx he pan was observ-

A magnetic 1splay panel according to the inventign mgy, q@ye@pm tinga t he

30 st Apee easﬂ%ﬁgmﬁﬁﬁgggﬂm}%w @g% B Sl oht Iy

| NPES T @ ,or ab to Qeorbe pan@m@fe eralky have a

di amat erThlsfm ntigmtadso relhlaﬂtomm sletl chsnlay degie mmrmglamgmlp displme magneti c
grain As Ebﬁs meﬂ:@@éﬁtl n%@gg%a fthe & mg ains having a
di a”Ett%mzt ﬁ@,{%@o"ﬁ, éy eve&e\ﬂ f,ﬂeﬁﬁe Q}u{foﬁ' ze is smaller
t hazo l&s{cﬁhﬁddlmg, thfdfdiﬂalﬂﬁgraeépafat@&aingma yis stigap ’15? gten thardahe 20i spersi on
medi unﬁld g!e el Of G!\sa(!ﬁla elydarges may be r]. If this
ﬁ% e A i i et oo
size r ﬁ ed tha dﬂﬁdr eeded. 40

G azsul alSh@vn mFlgmhe9 fIOmﬂ eem tatofsucm@ neelc dnspl uceewhlcml 28 in a

Spec' f b X. eras ] rmanen m t 1s dued ei ther by
dryi ng ta ﬁ f)i #n P rper display.

The reand ngtlmﬂzmwtbmedapiha ZlaﬁkDé)gﬁﬂk thr hargnu smezs:h as gypsum
ancBQNatoeme &ssectalméaf Q@%ﬁz 75 themagrdt2se eBBrred to as
fine 4 g; :ﬁﬁ:{‘ s arent ont substrate is employed as a

45 O E’? CenRRDRS &uigséxﬁ ocmp.eamyttb,sgﬁrwe@mamﬂl spl ay panel ,

t he sutizslteraamsthnpadammasmm ladﬁraméZItdndp tothdneareulamte dgsis read is
pre'-’f5er@fl9P n bl k28 hé5pract i cal
appl i c§ t° E?ﬁo Beht i Ltﬂ éf@%ﬁ{h fe %td her case, a
var i etun@ﬁo aafag&szan udhl aﬁS(Scdiléli’ht st&ﬁao @1 ss not necessarl |y

reqw r edn thia gase where Y@ magneticrdi H@uree&xsumddrethofdxsplhoe panel be nmade

R T m&ﬁ?ﬁ%ﬁa R ety s can

t he ot mararmmgegedmsmeh stlGa forthataind rebessld portion 184 dfehakubgmresi8dsn medi um from
placed in a rectangular frame 21. The engagement may be made by way of an adhesive or a
45 screw. 45
. - With the display device thus formed, a magnetic field is applied to the dispersion medium
by sliding the erasing permanent magnet 22 with the operating lever 24, as a result of which
the fine magnetic grains are attracted towards the rear side of the panel 10 Then, if a
displaying magnet in a pen-shaped holder 30 (hence forth referred to as a pen-shaped
50 magnet”), is moved on the surface of the display section 25, the fine magnetic grains which 50
have been attracted towards the rear side are attracted toward the display side of the panel
instantaneous} followmg the locus of the pen-shaped magnet 30, as a result of which contrast .
occurs in the dispersion medium to display the locus.
- Another embodrment of a magnetic cﬁsplay device according to the mventron is shown in
'55 Figure 12, in which display or writing can be effected on both surfaces thereof, and whichis 55
provided with an erasing magnet in its interior. More specifically, the device comprises two
magnetic panels 10 and 10’ which are spaced apart from each other by means of a rectangular
frame 21, or which are placed on opposite sides of the rectangular frame. 21. The device is
otherwise similar to that described above with reference to Figures 9.to 11, However, the
60 magnet-holding portion of the operating lever 24 is modified so that an.erasing permanent 60
magnet 22’ confronting the rear side of the magnetic panel 10’ is additionally provided; i.e..
the magnet-holding portion holds two permanent magnets 22 and 22 so that these magnets
are slidably movable between the magnetic panels 10 and 10°. The substrate on the ﬁ'ont side
of each panel 10, 10’ is transparent or semi-transparent..
65 Thesize of the surface of the displaying magnet which contacts the panels 10 and 10’ in use 65



between the two substrates. For this purpose, the gap between the two
substrates may be filled with sealing plates placed at their edges, or a
bondi ng agent may be used to fix each 55 substrate to an interposed

multi-cell plate, or the substrates may be tused to each other at b5 their
mar gi nal edges. The space between the.two substrates which contains the

di spersi on medi um nay be properl y'.changed .according .to the ‘specific purpose
of the panel, but for providing a sharp display with high contrast Bad. flor -
effecting desr ed erasure] they may be spaf 5}1 a .di stance 60 of 0.3 to

20 mm nost przfg;ahl v fromQO S5 to 2.0 mm & anmpunt of fine rmnnptu‘ '
grains 60 contained in the dispersion nediumis preferably 10 parts or
nore on the basi s neéds ik agjuktes acdbrding fo e f;ﬁaﬁspmbsa&dhmlcém d\@néraihta ignéthe
grains tends to ré\sutlg?ldlamqer@ib@mlf balﬁgmgdﬁg:%r%eg ayrﬁgnt '
of nultrple I ndep 65
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extrenely high 6%est waﬁto solve thls problem istousea dlsplaymg magnet unit Whlch hada
6 contrast as co rrp@memdw with, ﬁor EO;anéP ofmigiromagnetioynatérial; Mﬂlemﬁectlve
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one cell 5 from t?& tj“ ﬁ.é%ffﬂﬂf %?q‘fjnty
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al pha- nuneric di sglieamts eoﬁbli gs asx 1§pla19fnﬁ‘tﬂa andal m 6le)36 Of

cel I's arranged 380 can tit)brlnlder341@d 30
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The nmagnet nay e sary é‘tﬂobeem dhe W@%gﬁ‘lb’ argmttster
bot h di splay and % ’I’,t lssu;fm' %g’
handling, it is prt i{ewév torampﬁsaagmteehﬁtn@:‘gwamwmﬂals alWay Eﬁssary to

di sposed on the rwv1de26emkdé6of t he aneI cour se, an erasr ng ma

SRS ‘“%m‘}t%%gm??ﬂﬁiw i

can be used i n t hicentactwithitheomagnstict faa |t S capab e of a tractr n those

f t kn 29y ofthe je datcehpdtql?ate, ff $herfyo) g@anag_netic
Shown 1 1 Fi gur 88 & Sg;ﬂm,fg;e U ]agc”gg " ETer SO B P epayS

devi ce, which 25 c Eyldispla{vllil ice Hemne:ﬁoﬁeﬁtoaﬁbﬂlétaury

frame 21 which co usqzidraatlm:scambb hnd;lyfalpalied $msdor2|@fam, téa;hm equixment ﬂnn%lmr
per manent magney 2’%1

S ‘fﬁ‘é@?ﬁs‘cﬁiﬁ?ﬂ’cﬁd&i ﬁ’éi%s?%f"f‘g:é t:‘}f‘i?%f e

An oper at i*ng Ieverefﬂé%edentlﬁ:ht hr ough™ a
gui de sl ot 23 30 fNewsvari uqemlqsgm ?@qgeofz%'g qreneltaecordmtothe
direction of ger’{ﬁéﬁ_‘ 1‘% hoys °rs't55h Juofeg that Wt%t‘%“ SrPHmEY
novenment of the nagne Be front substrate is .enpl oyed as a displ ay
section 25 and is transparent or sem -traﬁz’éﬁﬂf@ﬁtl In this exanple, in -

order that the rrag nﬁmeézetg?l? rps ofrigopgld IVP r(ﬂl?a?lema oftﬁ\gmbgeubg andqgimmg C% gor an

isoparaffin solvent) 1.25 parts of Aerosil-200 (trademark of Degussa, Inc. for a fine powder 60
silicic acid) and one part of Tipaque CR-50 (titanium oxide made by Ishihara Sangyo K.K.)
were kneaded with a T.K. homomixer : (which is a wet type dlspersmg machine made by
- Tokushukika Kogyo K.K.) to obtain a white liquid:
40 parts of Toda Colour KN-320 (whichisa magnetlte made by Toda Kogyo K.K.),and 25
65 parts of 40% methylethylketone of Epo-Tohto YD-017 (which is a solid epoxy resin made by - 65
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27 lie across the space in the rectangular frame 21 and parallel to the
rear substrate, the ends 35 of each rod being secured to the rectangular
frame. A block 28 and a supporting plate 29 are 35 secured to the rear
surface of the holding portion 18, the guide rod 27 beéing (nserted fnto the
bl ock 28, while the guide rod 26 is brought into contact with the
supportlng plate 29. The length of the magnet 22 is such as to cover at

| eastyghe display section 25. In the case where the magnetic display panel
10 sﬁ%mn in Figure 5 is used ipsgfg di splay 40 device, as showp in Figure

A 40 portion
17 (i.e. the peripheral portion of the panel 10), while a plurality of
rot r ljB:tQ)ﬂisseiKaKarv&r kmanddbtib cnaih emixentd. SThg UhiRsurel thasrebtdihed Wac Or r espondence

t hest sqt to gy nzapﬁ aq;@ -é mgiicblack fine mpgnetiol es 172350
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45
7. di
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1l ;%E;
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attracted towards the rear side of the panel 10. Then, if a dISp| ayi ng
magnet in a pen-shaped hol derEX#MPEEfce forth referred to as a " pen- shaped
50 magRGhagheticipinelW¥sGhhde Elmrllki‘fy & i EaRBleq fwithlife HbepRbhatiSfak@8r 25- the fine
nagaetAgosg)2a0 nas uded.Cfhe yieliipaane e the dipérsiacliquitl ¥a3\II9Cdynéem2.r ear 1§i de are
~attracted toward the display: 2% t he panel instantaneously follow ng
t he | ocus of the pen-shaped £ (§ as a result of which contrast occurs
in the AinfigRdtisanel WRAMadERihlarYasR ER¥mPIO Ewitohb SxcepMRHACT. 798HPR6H MENt Of a
nagﬂetAqrosde@p way usdd.\ihe oyickdingowabie 0 the dispérsing lingnéhwas@0.2i dynslemin | n25 Fi gure
12, in which display or Wltllﬁgﬁg tye ef fected on both surfaces thereof,
and which is 55 provided wt ‘% Fasmg magnet in its interior. Mre
P28 APHIED0 MBS SR YIS ol of BAHCPOINELELr e Ig 0 e mare. 225 of b Ch
spaée ¢ e nme or ic
are placed on. opposite sides pf Igpg glsectangul ar frane 21. The device is
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1. HowevAmagtéiie p&i@! wasampde simblaxlycis IcExpmpleil ouitholfe exivptiaqbatatd pags biever 24 i s
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S C (1) t
jfl s 9&&3&?4‘ Crsil gi M‘g olglyg% ‘i;ﬁa‘"i%,%m. aﬁ%&l@ﬂ%ﬁﬁn magnet
haV| nghla( $s aronafarelm i WieRgvingadi aneter of the
or der rgdessmﬂ) mm;p erideerﬁae!de ﬂmg ltmpertlpm lmrgommmdgds One big
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obt ai rfegfaineryas subjestedito Wigh-freguegey walding todabsicesp nanaghesicpanelise a di spl ayi ng
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e

made of a ferronagnetlc mat erial .. Anot her effectlve nmeans” of

repr es eQheliundred pa;rts@f neruls meis of Silntx 1152 (vwh mt- p@#m:psmbatent 0Oa .
char ad®adg by M H‘BUFKBf‘ fé’l‘(’l ‘gtfrz ﬁh appl i cabl e
rregglo% 3,3( o § ﬁ )\gq,q“f, & ursr ent through
a penGMape{ h1e esc mwmdohblméde M po’il Gesarks Krmner&&e fO magnet; a
print |kﬂ dd@awth,éhr?q E}\l&@l&e M\wlngct tiryiegt andr ns as

fine
geonetd! e%% ok gﬂ}ecf i Q an%ﬁ?é%ﬁg %ﬁed‘@whffg’tsh W‘Pﬁ% °a pen- shaped
rragoletdlzﬁ e d af a Sanese Wt bAuSH an en’pgooys a hairy
magnet, l|1 'Eherymlcﬁugvalue ofalmﬂnaelnsmgnqmu medymeﬁnt’hamunmtbplaes sanhrmiﬁgnet I c pattern
i thejtype gure re each ce
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. dispersing liquid was then sealed in these cells to fabricate a magnetic plate. The other surface
65 of the plate was covered with a vinyl chloride sheet by using an epoxy adhesive and the 65




15 el ectronmagnet.

15 For erasing the display on the magnetic panel described above, an
erasi ng magnet can be provided on the pen-shaped holder 30 in addition to

t he di spl ayi ng nmagnet. However, if the"di-nmensions of 1ts erasing surface
are substantially of the order of those of a displayed line, it is
difficult to erase the displayed line. Shown in Figure 13 is one exanple of
a device which is 20 suitable for, both dlsplaylng and erasing. igls -
exanpl e, a disglaying magnet 32 having a f%§4 gﬁnd cont act surface
engagenent wit® the magnetic panet in use T "ebvi ded at_one end of .a . -9
hol der 31, while an erasing magnet 33 whose contact surface is |arger than
that of the displ ayigher arrm@arofa%Iﬂlﬁu-sun%éﬂo%der@émmﬁeaﬁ,li'anorﬁ@&eee‘waskrﬁ, dpbder
31. Wth tlis devihigh freqientyswéldisg itliereby isliricsting y:ﬁa@nwcrpmlheavy letters but

al so to erase readily displayed I'i nes beﬁﬁﬁyﬁ #@3 contact surface of

t he erasing magget 33 is larger than tha F di spl ayi ng magnet  32. 25

The di spl ayi ng rragnarst,m,siassrﬂubaﬂsahpgsaxesa,nammdmilu&o WhichGs Bt kidd 1S
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end of a hol der 3”;%@1 jon pEthgmylti-cafl Rlate des fipd withea evrlrawl#"eare todRmn 86
and the end of § héﬂaﬁ'oelnﬁg?“e 4 are rounded to forma spherical surface. The 15
magnet 35 can now be readily machined, | iExtMEER9be drawn in desired. '
directions, the vvrrtrnq angle:can be seI cted as desired, and the sIrdrn

characteristics ofy, 5 §§ff’}‘l§‘ W&?%?G&ﬁg&ﬂj‘?fgfy

i mproved.  Fur t bgr mdg by rﬁrsem@ﬁb tvus:m §e 20
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i 1 con AR ﬁ'@r il il
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havi ng greater W|dth |t 'i's not-al'ways necessar to provide the yoke 36. 40
Figure 15 illustrates a printing tool 38EXA Wﬁé':‘foormof a stanp, in which a

figure or charact erpigtQo ftsWRRer30 at&eemﬁaegrymgqseﬁsdmr&pyoodﬁﬂzcs afls of
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recor d| ng and -er asi Figt, slyepamquawm lorpartedbmtvs 00, anc priecpartad T a ttedRHSSQJwern

:‘o?uaddle?gl I ggﬂgg@%@t@lﬁjﬁ% “‘gﬁ&&%lﬁp‘“ %ﬁl 1c ?’Eﬁr on
BETRS

wi |l be descri bed,made Kasei K X()o¢teknbiled dlppspaieaadixth ememmmbrwem ctan
limted 55 thi re[glyymganﬂ gdndingdo obtain 35 parts of 100 325 mesh red fine magnetic grains. efine :

55 EXAMPLE 1 N ﬂ ed wegpredind dserteetit e geremriinned Witelignid S0
I e%ﬂdn&@mgﬁ n(l

Refining Co. HisgeadingQighill wad 3025 dype) . ShilahaOiithe RADE
(trademark of Deg (Bxsiaple I jthe difpersing lifjaid mspaezlekiam theG@llssof khieomuiti-eedil pihite tarfsbrivatea *

part of Ti paque CF%‘%@"GPP‘!%mum oxi de made by t5shihara Sangyo K. K.) wer e
kneaded with a>1. K. homoni xer: (which i sggapply g pe di spersing machi.ne madd
by Tokushuki ka Kogyo K.K.) to. obt ain.a Wﬁlte [Tquid. 40 parts of Toda"

Col our KN-320 (Whl cFlrsr,sIOlbpanla wpa l\ém@aﬂ@abgpfmmlm grhorigtelca Onepadot'&pwe

th re;
par t s of 40% rT%é lnigg ?]uye magne 1€ gra?xﬁs aéc‘: ose emp?oyeﬁlt?g ampl ?nﬁ:xe aeé dlsperse'g ﬁﬁxyw

resin made by mlxture thus prepared to obtain a dispersing liquid.
The yielding value of the dispersing liquid was 14. 7 dyne/cm?. Similarly as in the case of
Example 1, the dispersing liquid was sealed in the cells of the multi-cell plate to provide a
magnetic panel )
65 Then, a magnetic panel in which a dispersing liquid having no yielding value wassealedwas 65



8 1,584, 521

8 Toto Kasei K K. ) were kneaded to obtain a m xture. The m xture thus
obt ai ned was subjected to drying and grinding to obtain 30 parts of 100 -
325 nesh bl ack fine magnetic grains. The fine nmagnetic grains were m xed
and dispersed in the white liquid described above to obtain a dispersing
ligu@ 5 The yielding value of thi's dispersing liquid was 6.3 dyne/ cn
A nmuPti-cell plate 1.3 mmin 5 thickness was provided. The sectional area
of each cel [ ~was 4 nm square, g? &ﬂe wal I thickness was 0.075 mm The

di seal od i ("D HE cells by covering both suri@ces of the
multi-cell plate with polyester films 0.1 mmin thickness. Thereafter, the

per i plpeeidedPTHeidispétsifg ligultvag Ubthihed ¥ dls &l S &ckin epoxy adhes' ve
to forqqtoare#ﬂ%msmg:ai_e_rﬂ in \ﬂadleﬂmlounmgenl:agl lssol)\)r?éiiot?dls ersed !;"ngﬁaﬁllsn%{}

10 srgaled wasprovidet sﬁm@w e 1 wu‘f‘ﬁ t he

excgptdoeanﬁ;gaélgm n h&ﬂetwmﬁm a%ﬁm%' enphcatd ao| di ng vaal ue of
t he divepecosipagd with thetmagactic he inventibn iy ﬂ,},"{% efic panel was
rrade apgly, am l-@ﬂ Platftl @CEneaa ltaivung retecoeqntiapmdehhens,&a telparts of 20

1ng m of %qu‘ eiiiond arpap EChGPH‘Ieﬁ& parsianditwiol quP'd was 20. 2
- nanelclpﬁ'es}’% ﬁ'nlarlyasldrn Exanple 1
with the except | on that REEEWCEMM’ELEAerom | - 200 was ‘used he vyi el di ng
val ue o.i.o%l e 35 0 dyne/ cn®. 25 EXAI\/PLE 5 A

Magnetyjgged et ametaphospha ‘%Ft"PFO’tV Wasxcept i on t hat
I4 QSp%gggaeg ﬂ@ngwl m%sm ?e 0,, E&m ft di sper si ng
i qui ted BmOngithe, tm@alcellsdse aa—fnmapwntisdte sopar M 1.5
part s P8t sides pithe mplierell glate ‘0“’8““;?&9’9 Qﬂhewmwwd@n@@e%pamlare kneaded with

the T.K. nomom xer to ObraFERANGHE X? L?%J% o 35 Thirty parts
Pol yso H-502 (which i's a

of 200da Col or KN-320, 8 parts “of Vigyl acetate
resin e'gTég % bnh’cds{ aa&hiaﬁteof wat er were
kneadéﬁm g&g%ﬁ?f%h% ’ﬁ‘g 'llrt‘ﬂ ‘?lf repay ﬁ%g icdr yi ng and

gr i ndipagiuttQva netic grains.
Th65f|0r$eg bio: auﬁﬁandmm of odtal tmme wfiﬁ) esolveeih moé'n spgyrsed in the
af or e ﬁtmf)% a$)nT nyamd¢d7qnl|oﬂohve40 Thé vyi el di ng
val ue o duéd ld’é?v“i,uﬁ]lﬁpeﬁesf Cg‘aﬁh thgastg:n@tﬂ‘?r itocel | plate 1.4
mm i N ab i m,l—:xa hiple $£Ct | ona ar ea or ea P square, was

pr8%i ded a substrate haw%ﬂ%a recessed portion-.at the central gpart and a
flange along its. peri phe‘? K §&A {Eyt ovi ded. The nmulti-cell plate was
bonded A gantpiéof i 6 EsE 33ParM(idol aafﬁetonteh wadthiRid Afna doPi Iaahfn' a 45
cont aiamd25 g%dﬂ@ﬁ&rtg:r (l b mgaaspﬁ;mtte sizaoﬁjaaf[ 2 d%,?xegnd then the

t Aor r 1aprepate pd °T¥%A°§ SPFE? mofhad W@rle&eﬁwetnbc Exavnptcmacmsorl de resin
sheet mREICHS Bangl V35 PREParsd dwipe PFY8™t o conpl etely seal yhe di spersing

quw d therein. Thereaf (RERERENCHEXAMPEIEA portion of the container was

ct d to high-frequency welding to fabricate a nagnetic panel. 50
j 00 g of Isopar M were added 1 g of titanium dioxide, 25 g of gg@u d femxopaferdic| @darts of
m ner

havmfglspe clljasxzﬁ £44-1 9 mnﬁéksl%omm%ﬂ lgxgv %ﬁglwer silicate

made Im,ag i¢ panalwasifadpated displasibn.and one part i o |p3que CR-SO were

kn ded with the T.K area\/\hltellqwd Then, 24 parts
? 400 (which is a%ﬁﬁ}&ﬁﬁ YPLEde by Toda Kogyo K. K )45and 30 parts

of 20% FoO100 QUsE Tssphiibi ite 8dde®NSEtMRnieD aichiiel 44 VM?'f&H)séf Raé yvi nyl al cohol

rrade nmt@mha@asmaita@aha oK@lgrh-ysthK de)llgvef Aetosib (g Eo éee rolls to

Breee s PePsFRL- () ma axed ueing/thnghsamiongrl nding to
0T it e ol A %ﬁﬁgﬂ bl 0. e brour

fine Ba@n@teldBLguiﬁbrﬁaer\(@ﬁde 1§hs RBws lﬁrr@:@?nt i oned, white
li qui glf the visdomegter isqmmersed into the dlslpersmg i md and onl the dispersing liquid is
. lowed to move around the rotor at a very slow rate o 0 2r.p.m w1t out rotating the rotor. In

55 this case, the spring of the rotor is twisted, as a result of which both the rotor and the 55

dlspersmg liquid are turned. However, when the rotor is twisted to a certain angle, the
dispersing liquid is caused to slide along the rotor. At this time, the angle of torsion of the
rotor is measured. The yielding value is obtained through conversion from the angle of
torsion of the rotor, the constant torsion of the spring of the rotor, and the configuration and

60 area of the rotor. The converting equations are as follows: - . _ - 60
Rotor Number = - Yleldmg Value . o
No. 1 rotor ' : - 016806 . . ..,
No. 2 rotor 0.840 ¢

65 No. 3 rotor - o - 33600 '. 65



60 dispersing |iquid.
60 The yielding value of the dispersing liquid was 13.4 dyne/ cnR2. A
multi-cell plate 1.5 mmin thickness of the type shown at 15 in Figure 3

was provided,the sectional area of edEH*¢el# being 4 mmsquare and the wall
t hi ckness between adj acent cells bieng 0.02 nmm The dispersing |iquid was
then sealed in these cells to fabricate a. magnetic plate. The other surface
65 of the plate was covered with a vinyl chloride sheet by u5|ng£§n epoxy
adhesive and the 65 79, 1,584,521 84,521,

9 peri pheral }
chlori de sheet was subject to high frequency wel di ng, thereby fabrlcatlng ‘a
magneti c_panel . EXAhdré & is3th® angle of torsion of the rotor measured.

5 First, 100 partsDGplamwmha‘rer quﬂqdat smed 5%@% Q!@a'!? “e'h is
b:

an al um num oxi dfﬁv&ggnth‘@}flizﬁ) A %imqﬁ" t
yel | ow 200 (whisc *’hs g,s |v[gha gyo K. . 5
wer e kneaded by t hRecbrding wkmrmﬁedeut liympplgmpneqﬁaueltmagnmﬂclé to lﬁeepla el,wd;ﬂwrts

of the sane fi ne pEm iwas gllow |Sﬁsdﬁ

and. di spersed e%;gi ;Ejg%ﬁfsﬁﬂmﬁﬁﬁ @%&% oy

10 The yiel di ng w nea&e ol ohad &edniptitudk ofﬁonmh rlw
as in the case ofwdimn;llye:bﬂe,rveﬂh'ﬂmden ityr of iardispl lao'qemdied/é!sc hanging thethagnetis| fi

the nulti-cell hed ty ke Rapsel (e ampwé%té?q Baeapun ey aliowed tomigmte Wﬁﬁ‘t‘%“a eII
plate was fixed W %“ AR BANES of thelaghlc Phritis TREHARH abcoRRRb thishiven-

15 EXAVPLE 9 Fisr St e e A o R, s dmven
organi ¢ bentonite nmade by Hojun Yoko Co.), one part of Tipaque CR-50, and
0.2 part of A110 Red (which is a red pigment 20 nade by Dainichi Seika
Kogyo K. K.) were kneaded with the T.K honom xer to prepare a 20 m xture.
Then, 40 parts of 100 - 325 nesh stainless powder was m xed and di spersed
in the mixture to prepare a dispersing liquid. The yielding value of the

di spersing liquid was 33.6 dyne/cnR2. Simlarly as in the case of Exanple 1,
the dispersing liquid was sealed in the cells of the nmulti-cell plate to
provide a 25 magnetic panel.

25 EXAMPLE 10 First, 50 parts of water 50 parts of ethylene glycol, 10
parts of Aerosil-200, and 2.5 parts.-of 30 Tipaque yellow TY-50 (which is a
yel | ow pi gnent nmade by Ishi hara Sangyo K K. ) were 30 thoroughly kneaded in.
a container with an agitating bar to prepare a yellow liquid. Then, 30
parts of MRMB-450 (which is a nagnetite made by Toda Kogyo K. K.) and 40
parts of 20%tol ene solution of Acrypet VK-001 which is a nethacrylic resin
made by M tsubishi Rayon K K. ) were kneaded with three rolls to prepare a
m xture. The m xture was subjected to 35 drying and grinding to obtain 25
parts of 100 - 250 mesh black fine magnetic grains. The fine 35 magnetic
grains thus obtained were m xed and di spersed in the aforenentioned yel |l ow
liquid to prepare a dispersing liquid. The yielding val ue of the dispersing
liquid was 42 dyne/[err]. Simlarly as in the case of Exanple 1, the

di spersing liquid was sealed in the ceIIs of the nultl-cell plate to
provide a 40 nmagnetic panel. _

40 EXAMPLE 11 First, 100 parts of wat er 10-parts of - Airosil-200, and one
part of Ti paque R;550 were 45 kneaded in a container with an agi tating bar
to prepare a white liquid. Then, 36 parts of 45

\II n\ll




stai nl ess powder (100 - 325 nesh), 9 parts of Tipaque R-550,3 parts of Al 10
Red, and 15 parts of 40 %ret hyl et hyl ket one sol uti on of Epo-Tohto YD 014
(which isa solid epoxy resin nade by Toto Kasei K. K.) were kneaded to

prepare a m xture. The m xture was subjected to drying and grinding to
obtain 35 parts of 100 - 325 nesh.red fine magnetic grains. The fine 50
magnetic grains thus obtai ned were m xed and di spersed in the
aforeneﬁt‘oned white liquid 50 to obtain a dispersing’ liquid. The yleldlng
val ue of the 'di spersing I|qU|d 9.5 dyne/[err]. Slnllarly as in the
cad® of FExanple 1. the dlsoer5|§g 13qui d was sealed in the cell%® of the
multi-cell plate to fabricate a magnetic panel. 55

5 5 EXAMPLE 12 First, 100 parts of |soparMLOO, 14 patts of. —
sof t cal ci'untarbonate, and one part of Tipaque CR-50 were kneaded byt he
T. K. honom xer to prepare a m xture. Thén. 30 parts of the 60 sane fine
magnetic grains as those enployed in Exanple 1 was m xed and di spersed in
the 60 mixture thus prepared to obtain a dispersing liquid. The yielding
val ue of the dispersing liquid was 14.7 dyne/ferr]. Simlarly as in the
case of Exanple 1, the dispersing liquid was sealed in the cel™ of *the

nultl-cell plate to provide a nagnetic panel. 65 Then. a nagnetic panel
in mhlch a dispersing liquid having no vyielding val ue was sealed was 65
10 : 1,584,521

10 provided. The dispersing |iquid was obtalned by dispersing only the
magnhetic fine grains in a coloured di spersing agent in which a colouring
agent was di ssol ved,or di%persed. In addition, a magnetic panel in which a
di spersing liquid mas sed ed was provided. This di spersing liquid was nade

up of fine magneti Cangral , a di spersing agent, a fine grain thickener, and
a5 colouring ageglﬁ and & yielding value l'ess than 5 dyne/[err]. These
panel s thus prOV| cte‘a 5 \,ga e%{anpar ed with the nagnetic panels according to
“the invention. =] ofﬂg gneti ¢ panefs, ahulti-cell plate 1.3 nmin

t hi ckness havi ng sﬂeﬁar atesgﬁgndependent cell s each cell being in the form
of a through hole, ;E@ SE&:‘EI&):QGJ area of each ceII being 4 mm square, and
two surfaces of tIBERIItIg @'ﬁ. pl ate were covered wth- transparent

pol yester filns. RERERENGEZ®SAWPLE 1 To 100 ml of distilled water wherein 1
g of sodi um hexamnet aphosphate was di ssol ved was added 10 g of a fine powder
of anatase-type titaniumdioxide and 4 g of chrom um dioxide 15 foll owed
by blending in a ball mll to obtain a dispersion. The dispersion thus

obtai ned was 15 distribut eé}am)ng the-& ndi vi éual cells of a multi-cell

pl ate. A polyester film wasgondeds o taoth siges of9the multi-cell plate
with an epoxy adhesgwe tao, pgow de B ngéhetiL Bangl .o REFERENCE EXAMPLE 2 20

20 To a sol ution BEWO polg/gtyrile n.‘;,‘S,Q@ n@_&# benzene was added 200
g of a-hematite ar@gjﬁ)o %Tz‘_o |tga%n€-(’£$m£g afl@ ®l ended in a ball mll
to prepare a pasteSowhil & § gragrbfisc fissd afi@$ed to the paste in a
given directiong tH& Hasteddhas mg%ﬁ grﬁiﬁCL_ﬁé ;Iﬁen:sol id product was
ground by a grlﬁdeg %g)opr'@gtge ae p@vgi@rgg gBegsc particles. A mxture
of 25 0.3 g of arf:‘@h e Igg&lye 3 dndgo gg"i xdbal t napht henate was
di ssolved in 100 nEE e gt%etr?é@rgcgﬁrqg@ae ﬁ@g (specific gravity of
2.18). To the solution was adde m oltve oil and 8 g of the

previously prepared magnetic particles, and mxed in a paint shaker to
produce a di sperS|en The di spersion was used to nake a magnetic panel in

t he sane manner as%ggRef erence Exanple 1. 30
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REFERENCE EXAMPLE 3 A sanple of 100 g of Isopar M (isoparaffin solvent) was
mxed with 1 g of titaniumdioxide and 25 g of granul ated ferrosoferric
oxide having a particle size of 44-149 [err] in a honomixer 35 to prepare

a di spersion. According to the sane nethod as used in Reference Exanple 1,
a 35 magnetic panel was prepared using this dispersion. REFERENCE EXAMPLE
4 40 .To 100 g of Isopar Mwere added 1. g of titani um digpkide, 259 of
granul ated ferrosoferric_ 40 oxide having a particle size of 44-149 , and
0.75 g of Aerosil-200, and mxed.in a hogpg’mrl to prepare a dispersion.
According to the sane nethod.as used. in Reterence Exanple 1 __a magnetic
panel was prepared using this dispersion. 45
REFERENCE EXAMPLE 5 _ : 45 To 100 g of Isopar
Mwere added 1 g of titaniumdioxide, 14 g of ferrosoferric oxide

granul ated to have a particle size of 44-149 [err], and 1 g of Aerosil-200,
and m xed+*in a honom xer to prepare a dispersion. A nagnetic panel was
prepared using this dispersion 50 according to the same nmethod as used in
Ref erence Exanple 1. 50 Measurenent of the yielding val ues
was carriéd out” according to a direct nethod with a Brook Field BL

vi sconeter (made by Tokyo Keiki K K.). The nethod is as follows: the rotor
of the visconeter is imersed into the dispersing liquid, and only the

di spersing liquid is allowed-to nove arqynd-the rotof at a veryss ow rate
of 0.2 r.p.mw thout rotating the rotor.gl 58 thisdcase, the &pring of
the rotor is twisted, as a result of wg&h Hofh the BotHr gand tf& 55

13

di spersing liquid are turned. .H8wever % e|§-§ e rcg!‘g)& i§§t§/vi st 80 a
certain angle, the dispersing | gguid E£2ade8 t ossfEde§ Zng %ggrot or. At
this time, the angle of torsiqngof thgerpt ﬁl'%ig“sg miﬁgr egi_‘g%f.he g di ng
val ue is obtained through cenvggsion EE@t .‘ég@glzeg‘gf LB or-‘g'g- t he
rotor, the constant torsion of2khe s iﬁ@ & B e @Egr,“&‘am t eEg
configuration and 60 area of §fe -rot @gT@_ggmvéf&gn §§cﬁ1§t.i§)§s§=are as
fol | ows: 60 Reror Nher P82 BFz PogE FL£9
Yielding Value No. 1 rotor  FEQ E”h EEE ggﬁo.ﬂ&%:ﬁergjgg\?. 2
a8 ¢ 5 g g2 56
O err] £99+0 £91) pacdoo 5y B dTE SE5S
1,584,521 ' 11 where [err] is the

angl e of torsion of the rotor neasured. Displays which were recorded at a
recordi ng speed 25 cmsec with a pernmanent magnet corresponding to MPB 380
in JIS C2502 were visually observed. A difference in brightness between the
colour of the entire panel and the display recorded according to the sane
method 5 as that for deterpi ng#gthe clearness of display was visually

obser ved. 5 Recordi ng wass&asrieg out Sy appBying @ suffigi ent
magnetic field to the panel ® aﬁ’gﬁheaéanel awas al bowed ffo staﬁ_‘@l still. In a
certain period of tine, theasegrgr%nt 2ion @l ocity of tRe magreetic fine

grains was visually observe®. tf@ﬂ_@gdi ion, S he sed@ nent@ti on V@I oci ty of
the fine magnetic grains obtai B&® ghed the dhanel ¢ whigh recadding has
been carried out similarly 10 EWRBEVi hrat edg nanualg y. (wgth a fgequency of
once per second and an anplituB& ®f 280 nm® 10- was vi sudl |y observed. The
density of a display recorded.-by changing the magnetic field applied to the
panel (the anount of fine nmagrgtic grains allowed to migrate) was visually
observed. ,Table Il shows the p8rfigrmance of - the nagnetic panels prepared
according to this invén-- 15 tE and ‘t hose prepared in the above Reference
Exanpl es. e ' " N

< o o - ~

" Yielé
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12 1,584,521
12 [err] 13 1,584,521 [err] 14
1,584, 521 14 Jerr] 15

1,584,521 15 As is apparent fromthe above-described results, the nagnetic
panel s fabrhfated by scaling in the dispefrsing:liquid having a yielding

val ue hi gH} than 5 'dyne/[err] showed ‘excel | ent perfornmance. Thus,  the,
magneti ¢ panel s according to the invention are considerably useful. 5~ WHAT
VE QGLAIM I S: - _ 1,584,521 : ' Yy

5 1. A atalaVa a¥aVaaa S4-10-.9 a aYa DaACEe ala ANl d a

di spersion nedium one side of the seal ed space being defined by a
substrate which is transparent or sem - transparent in at |east a display
section thereof, the dispersion nediumincluding fine magnetic graig, a
colouring agent, and a dispersing liquid to which is added a fine grain 10
t hi ckener, the resultant yield value of the dispersing |iquid being greater
than 5 dynes/cm 10 2. A magnetic display panel as clained in claiml1l,
wherein the dispersion nmediumis contained in the individual cells of a
nul ti-cell structure. 3. A nagnetic display panel as clainmed i f™claim 2,
wherein the cells are hexagonal. /4. A ma@netic di splay panel as clained in
Claim 2, wherein the cells are-d'ﬁrgt angul %r 158 5. A magneti c di spl ay
panel as claimed in claim2, wgBein t} orned by a 15
plurality of corrugated strips-af the corrugations in

. . gat ed, 3 Q5 g .
adj acent stripg bei ng nded t?g di spl ay panel as
2

@§@?
o

Gugie
=]
._‘(Q
’lé
ey
§B°m
Bolied,
udsedn efou;
¢tulted
N
P

ity

clainmed in arg-T’ong of ainms 2 :.“é‘vﬁTgr;, n ti-cell structure is
made of net al"ag‘syat heti§ tesin pP.IEbrpuSHhecgd. Y = 7. A nagnetic

di spl ay panelggs 2l di néd in anyg §i&; ofg Blogi ps %gtﬁi‘;& wherein the
multi-cell 298structure is borﬁ:_fﬁ(g.ﬁo%_fi” SubsBria€e by neans of an

adhesi ve. 8. B&hmgnetic displ aye BN I_@g%gi g9 any one of clains 2 to
6, wherein thefnulti-cell structBre® & ¢f2hraF B ®h safd substrate or with

a further substrate which is spaced from and opposed to the first-nentioned
substrate. 25 9. A magnetic display panel as clained in any one of
claims 2 to.7,gwherein the nulti-aeell wgS structure is interposed between

sai d subst@ateSand a further suBSE at &3 ch iE-spaced BBy and opposed to

the fi rst-ﬁen&ﬁpned suligstrat e. %QS A Betic #Esplay p B as claimed in
any precedgng8®l aim wherein tHe2fg ne g@gneti cg i ns aged Bfd bl ack

magnet i te,§,a-§1§en§ti teg chronm uip [ ] - 30 based
al oy, cobal t gcobalrt - Based al I9§&
obt ai ned 8& granul ating anyr%gfv
magnetic dEspggy panel as clai 8

oy, or are
EFER@ grains. 11. A
e rein the fine

Rigrad

, e 8 . 8. = g
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12.° A rragnetrc di spl ay panel .as cI ai rred in any preceding claim wherer n the
fine grain 35 thickener is conposed of .silicic acid, silicate, al"uni na,
cal cium car bonage or rragnesr um 35 car bonaggaszqsed ei t her -i ndr vi dual | y or s
i n conbi nat i on —3—A—raghe : e e—-A o

cllaim wherein the col ourr ng agent |s a white, yellow or red p| gnent . 14. A
nagnet.i.c” di spl ay paaei it fromree abovealascripadocsalls, thy magwetinpangls &beitated Hygcaling
'Co?our’l ng 40p aéeﬁg ;qufgé ligyid havingn 35;16 pz.value hlghgcr th%n S‘Tipyne/cm showeglexcelfle;tt

40 15. A nmgnetic R§F8 e e%g“etl%ﬁanﬂaacf?{d‘gﬁgf’“b"r%“@a? e psiderably et
the thickness ofs swmﬁmlm@e is 0.3nmto 20mm 16. A nagnetic displ ag
panel as clainmed iniany nﬁgx&nedismpahelcasmpﬂdngasaatcdtsﬂmecdntminmasbswxﬁlosmeéium,

seal ed space is O. mdpcofzhe(wd fRce beingydefine or semi-
Corrprl SI ng t he Contﬁ ams a C mﬂ%ﬁg?dtsetxﬁp lIl a‘ﬁ ICh 1 cudlngg o
any precedi ng Clloa'tﬂﬁ( hﬁa‘?xf rthef eing gre ﬂeﬂﬁan"@@lﬂ 10
grains to nmigrate io. tAtem abﬂts lappaxmedsralaunedlnfclanmnlavlttr@ptbatdlmrspmmedlum is

t hrough the di spl aspntained jiny E"“s cturg,

device as cl ai ned ig c%ﬂ d‘s 1@? lr”ls iﬁ Fﬁ’nzgnvz’}gfgg&@ %ﬁ%,%g%gg%
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22." A magnetic display device as claimed in any one of claims 17 to 20, wherein the
60 display magnet is a permanent magnet mounted on an end of a pen-like holder. 60
23.” A magnetic display device as claimed in claim 17, wherein the display magnet is a
permanent magnet mounted on an end of a pen-like holder, and an erasing magnet is
mounted on the opposite end of the holder and is arranged when enl% ied with the magnetic
display panel in use to cause the fine magnetic grains to migrate bac through the dispersing
65 liquid to erase said display, the area of the erasing magnet which engages the magnetic display 65
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permanent magnet which is slidable over the surface of the magnetic displ g panel.
21. A magnetic display device as claimed in any one of claims 17 to 20, wherein the
display magnet is an electro-magnet.
22." A magnetic display device as claimed in any one of claims 17 to 20, wherein the
60 display magnet is a permanent magnet mounted on an end of a pen-like holder. 60
23." A magnetic display device as claimed in claim 17, wherein the display magnet is a
permanent magnet mounted on an end of a pen-like holder, and an erasing magnet is
mounted on the opposite end of the holder and 1s arranged when en, a%‘ ed with the magnetic
display panel in use to cause the fine magnetic grains to migrate back through the dispersing
65 liquid to erase said display, the area of the erasing magnet which engages the magnetic display 65
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16 panel in use being greater than the area of the display nmagnet which
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