09 OCT 2003 MAGNETI C MATERI AL- 1 NVERTI NG DI SPLAY PANEL Technical Field of
the I nvention The present invention relates to a magnetic materi al -

i nverting display panel which forns a display by inverting a i
di splay material with a magnet and erasing the display by invgfgﬂﬁélﬁn%
material with a magnet fromthe sanme side. Background of the Invention
Magneti c di splay panels of earlier technol ogy contained fine particles of

a magnetic material | i i I ] t in a display
panel to its surfac@%ﬁ%ﬁ%ﬁ%ﬁ%bﬁ%ﬁggﬁg@ﬂﬁe di spl ay
could be erased through precipitation of the nmagnetic particles by

operating a magnet fromthe opposite _surface of the display panel. This
type of the magnetic di speanasadl FA&d da ofdtARbAERSTWRECT t he appar at us

becomes compl ex 1and |arge, sl Aok £/ ASMNE Ofc & ) SPIAlesbioul drbeeasi ed out

fromthe backside e pane 1tion, en suth magnetic particles
m grate tdrvketidicplioyppangbanel wisichfforudtatdisphse byl ynearuongcassary

part of the display., Furthernore, Japanese Patent Publication . 59-
32796/ 198&13@%&&%%@%&%%%%Véjygfba%e‘f‘a%%‘f Tt IR a=to et gjﬁgpl ay by

means of iqivestd N i Sphay: IRgnetd cnpeéti &1 65ich Thempgnet Bsed endi sgessi on
of magnetic particles having a residual magnetic moment of 0.2 to 10 enu/g
and a coergiidee force of no | ess than 500 oersteds, and having a yield val ue

of no less than 5.0 N nR. ver, the panel probl ens of | ow
contrast and uncl earness wh %gggﬂ?%%?aﬁgigﬁefgﬁﬁ%%pg?ninverting magneti c

particles, or thedhiapaydispley asetel Sushaseyrdiet heethnehbgpncdheamesdent

invention relates.to a magnetic material 1
fine particles of a magnetic material in a dispersion that
could be migrated in a display panel to its surface according
to an operation of a magnet. The display could be erased
through precipitation of the magnetic particles by operating
a magnet from the opposite surface of the display panel.
This type of the magnetic display panel has a drawback that
the apparatus becomes complex and large'sinde erasure of a
display should be carried out from the backside of the panel.
In addition, when such magnetic particles migrate to the
display panel, it is difficult to erase only an unnecessary
part of the display.

Furthermore, Japanese Patent Publication No. 59-
32796/1984 proposed a magnetic display panel that realized a
display by means of inverting display magnetic particles.
The panel used a dispersion of magnetic particles having a
residual magnetic moment of 0.2 to 10 emu/g and a coerciVe
force of no less than 500 oersteds, and having a yield value
of no less than 5.0 N/m2. However, the panel has the
problems of low contrast and unclearness when a display is
formed by inverting magnetic particles, or the display is
erased.

Summary of the Invention

The present invention relates to a magnetic material-



09 OCT 20 inverting display panel wherein cleanliness of display and
cleanliness of erasure are achieved. Particularly, the present invention
relates to a nagnetic material-inverting display panel incl udi@g %,I h&li d
di spersion, which has a predeterm ned yield value and contains g iC
display material in fine particle form having nmagnetic poles of opposite
signs tinged with different colors, a dispersion nediumand a thickener as

mai n conpeReat$in h%ilsipqla'rﬁ A SPSI QN TR D281 1SURRY tid DA SHRRRI LT NY
menber. The total area o g—pol e-surfaces or N-pole-surfaces of fine
particl escéopanfenesgnetfl cwlisspiaprataatiigvaday Radtrigmlesciy BE0% or

pr ef er abl from75 to,250%_ of .the . display surface. area of the .display
panel . Th%’rFﬁ’leg!Eeﬁélrver?&)}oﬁle r(?;ieato_s ot eaosmeﬁygencet%el(f st ylnvaecli d“Jfﬁssam' des
having a Hx@bqgagdgaglrequmndudiiqgger@thd;wiastdzrspeqigj,orandeﬂdqyIm des of
N-acyl ami no acids. The magnetic _ display material in fine particle tinged

with differefdetessioes ey sk Wwhtug meyf [Bendissiser & MpFREniet i 53y cl es

into a s .G resi S i \%[Hg;&sji i vihng a
specific }cﬁ(%}t%fefatag glr %qélaﬁng{/agtla%i g‘ﬁ% rfr%aq%r ul veri zﬁrngéwlt{% (#;yer one
surface obpphisihe $iemat adeyed anittatdidt fidtdnta cdlicged e abipystrtsiom havi ng a
different calor. The |iqui di spersion, in which the etic, display
materi al FELIYTsGEed ‘ 5 3% S AUP B 515 tﬁg.n%lw

pref erabl )&isge%%ito‘i‘l ?nr?%' Y MR p el & hys P Sl ihd Quetder NPaghe
pref erably, to 350 as. Preferred Enbodi nents of the Invention The
magnet i ¢ diospllagnest exfi & -pol beswskardsh ahdlmalsermurianemtobnfine a

L e o g S R,
nmagnet i smslo@sf,00R prdielsly, Fofoxamm e, 299w N dheckl spl ayl sprdmceaed the
panel is a?c\g%ptofwtthhe %ipsoglea;fpgnewlr.l ting nmagnet, the N-pole surfaces
The thickener may be one or more selected from fatty
acid bisamides having a hydroxide group, hydrogenated castor
0il, and alkylamides of N-acylamino acids. The magnetic
display material in fine particle tinged with different |
colors may be obtained by dispersing magnetic particles into
a synthetic resin and/or synthetic rubber composition having
a specific color to form a layer and cutting or pulverizing
the layer one surface of which is coated or laminated with a
tinged composition having a different color. The liquid
dispersion, in which the magnetic display material is
disposed may have a yield value of 0.15 to 7.5 N/m2,
preferably, 0.92 to 7.5 N/m?, and a viscosity of 3 to 350

mPa-s, preferably, 8 to 350 mPa-s.
Preferred Embodiments of the Invention
The magnetic display material to be used in the present
invention is a magnetic material wherein two magnetic poles
of N and S are tinged with different colors, the magnetic
material being inverted by the action of magnetism to form a
display. For example, when the display surface of the panel

is swept with S-pole of a writing magnet, the N-pole surfaces



2 D9 OCT 2003 of the magnetic display material are arranged at the panel
surface to nake it an N-pole color. Upon witing the surface wth an
N-pol e of the magnetic pen, the magnetic display material is bgyﬁﬁied and
the S-pole surface appears to forma display of the color. W %HBnel
is again swept with S- pole of the magnetic pen, the material is inverted
and the display disappears. In the present invention, the total surface

area of the S-poles or N-poles of the ngpnetic di s Iﬁi mat eri al shfuld be
from 60 t @00 Etalidh| i sBl & BEEhIG ar?%ecﬁ‘%r@%}e Y e BFRR of the

di spl ay p%@m%}%ﬁ@%@ﬁ@% 366 A a0t he wisphay: hane! chs darracea of

a flat surface rodi aylng the'effects of the display panel containing
a liquid diispersai ah-pail evo T hthdanagreaiet irendi spleaynagnetialdisplagper sed.

The present inventors have discovered that an unclear _display, of
convent i or‘i‘ﬁt%ﬁfgﬁeﬁ% %Yee?t?ea‘f-zi‘rh%eﬁﬁ n%‘P%%a%p‘i‘%/ apcaeneefp?%gﬁst??gbﬁégﬁ fo
i npr oper negiss Pfa Ner said acsl oAr eangdn SOl Bl 1% poj£n adwépe whghesic

material particles for displaying relative to the display surface area of
the panel poMerf Hehaundaret ¢ czei hedrakebial-biv| Byt eheandnbhigti c

material for displaying is smaller than 60% of the display surface area of
t he pana,éiﬁé§§#2§ﬁéﬂé§F%% or tends to be pale and. the displayed color

and that of the hackgs qirsksuppnitémg oremsie tesideld dworbecel asea b that

the contrast tends to be low and the resulti j spl ay_becones. uncl.ear.
On the ot HETPHRR, ORErPHeS soif f Eee %?%EF?&Cté&%éﬁfﬁﬁé?%%erﬁﬁggFPSPngggeds

500% of t he, g Sp ay,, Skif § ACE, AL ESra 9N, M5 0o MG UabE | PRET §LEBNEPS sAFBAGe
magnetic material, the inversion of the material tended to becone nore

difficult,aresufitigei disphay opawetence of the uninverted material, the

materi al The display surface area of the display panel is an

area of a flat surface for displaying the effects of the
display panel containing a liquid dispersion in which the
magnetic display material is dispersed.

The present inventors have discovered that an unclear
display of the conventional magnetic material—inverting
display panel is attributed to improperness of the surface
area of S-poles or N-poles of the magnetic material particles
for displaying relative to the display surface area of the
panel.

When the surface area of S-poles or N-poles of the
magnetic material for displaying is smaller than 60% of the
display surface area of the panel, the displayed color tends
to be pale and the displayed color and that of the background
supporting member tended to be close, so that the contrast
tends to be low and the resulting display becomes unclear.

On the other hand, when the surface area of the magnetic
material exceeds 500% of the display surface area, owing to
mutual interferences among magnetic material, the inversion
of the material tended to become more difficult, resulting in
the occurrence of the uninverted material, the material

showing a boundary surface between the S-pole and the N-pole,



showi ng a boundary surface between the S-pole and the N pole, 090CT2003 and
the like, so that the resulting display tends to have a m xed col or
thereof and a clear display tends to be difficult to be forne i&ﬁ iquid
di spersion in which the magnetic display material is disperse 9s have
a specific yield value and viscosity. The yield value is necessary for
properly dispersing the nmagnetic display material in the liquid

di spersion and preventing its precipitation or falling in the |liquid

di sper si onandhehej tleei t §0i shaeqtheetesettingedt PRY2Y oRPPIENECpRAY CeRposed
to magneti sm when i el | X o] et s l; Lt 1S
preferred Tﬁ%%gt%%igfigh§g£§¥s%§§s%ogf%%§ §9§§g? Egﬁgg EF gklgéggl;P%kRVnﬁ
and a Vi seosbéyfeofm8dto 350 nPas. As a thickener for inparting a yield

val ue, an inorgani c substance such, as AEnglghcaﬁ be used, hut gnorganic
t hi ckeners have Hrawbhgksdt AaEPeREion| 0 oeht§Rahdet HRIPPELG FafBe*¢hange

wth a |apagofiliPs 4fsEORLEASERoANIORERE! & bBkekener yagheckad el amd atly
acid blsanlﬁes ydrogenated castor oil, and am des of "N-acyl am no acids
i s preferabiecosing.toThdvaheadesalhat isunhceasparysfer prepe¢nial ue, and the

viscosity and the yield val ue hardl hange, wth.a.la f. ti.ne. In the
case that h%p?Fﬁb¥8 Hﬁ?p@?gp851ﬁagxﬁpgﬁgl%atggﬁﬁ% éﬁdgi%V?gégggfy of out
of the rangespefsfohdSah8 prevebtiBgands3ptec3ptabasnr espaelliveldy,in the
stability in maintenance of the fornmed display tends to be deteriorated

and, owi ngliguiadséibbgrefionhe Fher YaAEPAGtHadRetPEUAEESY iTAT WPEFAAR i ng
with a magnetic _pen, _the distributi - nhicdq?pqrajlat}@or{%s
inhonngene8ﬂ%¥ Egetﬁgfgtﬁgbg%Fng%f%g?ﬁ%t%gﬁigﬁggy%oF a isppg§)forned

t hrough i negpssea asdmbbaetdelor thmehg,backgsopme fefrree tdisgpltdye f or med by
the wuninverted magnetic material at the surrounding part (of Bhg di spl ay)
change. Aslaapéduffspeleignsppgy at ¥igddt yapge of 0.15 to 7.5 N/m* and a

viscosity of 3 to 350 mPas. As a thickener for imparting a
yield value, an inorganic substance such as AEROSIL can be
used; but inorganic thickeners have drawbacks that the
viscosity and the yield value change with a lapse of time.
In contrast, an organic thickener selected from fatty acid
bisamides, hydrogenated castor oil, and amides of N-acylamino
acids is preferable owing to advantages that such imparts a
vield value, and the viscosity and the yield value hardly
change with a lapse of time.

In the case that the liquid dispersion has a yield

value and a viscosity of out of the ranges of 0.15 to 7.5

N/m? and 3 to 350 mPa-s respectively, stability in
maintenance of the formed display tends to be deteriorated
and, owing to assembly of the surrounding magnetic material
upon writing with a magnetic pen, the distribution of the
magnetic material becomes inhomogeneous, so that the color of
the periphery of a display formed through inversion and the
color of the background of the display formed by the
uninverted magnetic material at the surrounding part (of the
display) change. As a result, the display tends to be

unclear as a whole and thus, the clearness tends to be



uncl ear as a whole and thus, the clearness tends to be 4 0-9 OCT 2003
deteriorated. The nmagnetic display material to be used in the present
invention is not limted to a particular formso |long as the &gmé-pma
surfaces and N-pole surfaces are tinged with different colors. wever, in
view of the display-formability at witing wwth a magnetic pen and
clearness of the display forned, it is preferred that the nmagnetic display
material in a fine particle formtinged with different colors is

obt ai nabl gleheniaradiaths of di spersing magnetic particles into a synthetic

resin and/ orsynhhetl.¢ 1ber; CoRRosi.an NAVING p SREF 1 ¢ fL nStesglor o
forma |l ayer, an cattd ng or pulveri zi ngjt e Tayer onée surface Ichis
coat ed w tilhvaentidigeits ampasini et haviagpartdiddeienforol o0 1dag ddetHe r st

color. Alternativel i n anot her preferred enbodi nent the magng&g di spl ay

material iSTRPYS r?élr#aarqué@ SHRUR THAGRES i T dt IR et R o bk tegent
obt ai nabl &by the sigps,of diSREIS Nk {@@r@féﬁwféf&%ﬂﬂéfi g synt hetic

resin and/or synthetic rubber conposition having a specific rst color to
forma | aydrtirgndvicitt td mipapretpid veem And) cleainges ohetkardfldselay which
is lamnated with g tinged sheet ving.a different .color than the first
Col or. ACCOINHY (1 e WU By he hop i 1 rvAhTRreY FRECFhShet! o

di splay mgf efir@d Pt MR tgkn Ry A aptdongof Femanet t61dpEcesof the

opposite pole, and the magnetic material in a flat or foil formare
i nverted igPtainakickdey sihe SR ehad IRRKSIRY | BRIt &F aPRrYEIEbeBatREO

other. Accardi . such. ' ' e b : oply: is the
speed of f_aorgr?&{"{}%né/locf %e |rgp¥gaf ## S%?’A%}J%J{%% g%@% e(g?%%?ég?g? ﬁéw}f%% med
with little sppexistientersdf ddiotiniavisstreda bayénsudhdceentipgi avert ed

material. In particular, in the case of _flat or foil-shaped nefic
di spl ay mEterYerizipnihel 368 ORI TR SR e%go‘f’h}\sc—h £0%88Eeed It &

tinged composition having a different color than the first
color. Alternatively, in another preferred embodiment the
magnetic display material in a fine particle form and tinged
with different color is obtainable by the steps of dispersing
maghetic particles into a synthetic fesin and/or synthetic
rubber composition having a specific first color to form a
layer, and cutting or pulverizing the layer one surface of
which is laminated with a tinged sheet having a different
color than the first color. According to the research by the
present inventors, the magnetic display material is inverted
by the action of magnetic force of the opposite pole, and the
magnetic material in a flat or foil form are inverted in a
stacked state with the stacks sliding relative to each other.
Accordingly, such a material is preferable becaﬁse not only
is the speed of formation of a display high, but also a clear
display is formed with little coexistence of the uninverted
or insufficiently inverted material.

In particular, in the case of flat or foil -shaped
magnetic display material, when the total surface area of S-
poles or N-poles of the magnetic display material is not less

than 500% of display area of the panel, the inversion of the



pol es or N-poles of the magnetic display material is not |less than 500% of
di splay area of the panel, the inversion of the 5 09 OCT M stacked nateri al
with the stacks sliding relative to each other becones insufficieé owi ng
to their nmutual interferences. The magnetic display materi al tBrQo& T MBe
charged with static electricity owwng to friction between the materi al
when inverted. Especially, the flat or foil-shaped magnetic display
material is easy to be charged since it is inverted in a stacked state

with the Sttackesdsmadiong rlevail ¢ RIS thd InIen 3 he' Freighetd S di spl ay
mat eri al !osth%r}ak%%ne@gn% :ﬂ&f.tﬁji&m_ mmtend al Aggrgpates, so that its
ifficu

snooth | inversion becones t or 1T Is not partially inverted. As a
resul t, thererdeawrses.case that a clear display by the magnetic di'splay

mat eri al having different col ors cannot be _attaine nd t.herefore.

above char gi nggiT§1e_nHiagf5¥e§flé:r r‘g‘tfpl‘w ghefer t%ﬁi%ﬂ‘a?/a&% ndbaeri‘? a"fel’ntgélhgy -
M xi ng an anfdist ahidet Agenty Wi ihd Neo | £ 6l sth SHeF$éOn Ohe ther sBpAEL i C
display material. As the antistatic agent, one or nore selected from

su: Iati On_vfl'r&)dlhlct\@' lrm‘eq_ool ?Hﬁn@mah ‘d,lJan phae | Elal kgr Eobl ephargd wasRRE Lon
salts, am noet.hanol - epi.chl oro [ C t a e [
aci ds, net ﬁﬁlca%érfatts rolfaqaljksylés/aa?¥ cy?ioﬂéé( %ggﬁdgégsﬁf?%%u%%y%gc%\gﬁé%%r '? gl :
di al kyl sul frosticaidtikeRaithtsarith tind seicksislsalhg nélative to each
dodecyl benzenesul fonic acid may be used, In gartictﬂ ar, ﬁr eferred are

sul f ati on Pttt S G YRRl C BT PPRY MR RETAuat eFRaFged T um
salts, arﬂ%{i@%fs&%%&'ﬁtﬁ@%i naé’é’fé@&)@é@,ns% efnaf M Xt BhEolh

al kyl benzen oni c chromum3salts of alkylsalicylic acids,

cal ci um salnverfsisit flesumessidi ftidubndopol ynes naot xparesalTneisvppoedi ng

menber tha‘i{s SauDlpeOsrL}lst,a tll‘ile uei doc(:jé& grgiggse that a clear display by the
magnetic display material having different colors cannot be
attained, and therefore, the above charging is not preferred.
A preferable display can be attained by mixing an antistatic
agent with the liquid dispersion of the magnetic display
material. ' ' |

As the antistatic agent, one or more selected from
sulfation products of polybutene, aliphatic alkyl quaternary
ammonium salts, aminoethanol-epichlorohydrin polycondensates,
alkylbenzenesulfonic acids, metallic salts of alkylsalicylic
acids, sulfosuccinic acid salts, dialkylsulfosuccinic acid
salts, and metallic salts of dodecylbenzenesulfonic acid may
be used. In particular, preferred are sulfation products of
polybutene, aliphatic alkyl quaternary ammonium salts,
aminoethanol-epichlorohydrin polycondensates, a mixture of
alkylbenzenesulfonic acids, chromium salts of alkylsalicylic
acids, calcium salt of sulfosuccinic acid and polymer
mixtures.
The supporting member that supports a liquid dispersion

of magnetic display material is not particularly limited and
the following may be optionally used: a support composed of

two substrates placed with a space between them and sealed at



of magnetic display material is not particularly limted and the foll ow ng
may be optionally used: a support conposed of two substrates placed with a
space between them and sealed at 6 0 9 OCT Mtheir periphery; a su _Port
wherein regul ar hexagonal honeyconmb cells are placed between 319008 12003
substrates; a support wherein capsules are placed at the substrate; and
the |ike. Exanples Exanples of the present invention are described bel ow.

However, the present invention is not limted to the. exanples. Exanple 1
on a PET fiShthRATMPRETN KriddPUF T HPGHT I HreLRt c}bef’b?’é%l?iﬁgneti c ink

conposed Qfo R RUMPKdT 0N Dfe theacd@rvat dé@NakdVe ShpWMbups et & 1 aas
prepared, coated, and dried according to the follow ng procedures to

obtai n a gramertmgetein starsules ahe splaged at thheksidestvite heamAgit i c

i nk | ayer M8s, 10 ~tm and the coating weight was 14.0 g/n2. (Procedure 1) A
resin was di'ssolved in MEK in a ratio described in the formul ation (A,
and magnetic powder was added theretmxagipdedi spersed in-an attritor.
(Procedure 2) To the dispersion, a blue ink, a yellowink, _and a white ink
manuf act ur ed by Bva@mieThtforthe EreReRt aHAERPtI¢R RFatdiS PFihed PoFH ati on

(A). Ther t y\g?l N\ withestirr{ng {o30btain.a magnetic
i nk show %Sééfq{gerre’enh&c o%s. Eér:brg% ur%ag\%) Si'he magneﬁc in Wa% coated by
means of axtmplepater at a rate.of 30 mmnute and dried to obtain the

af orenenti oned green magnetic sheet. Then, a white ink of the fornulation

(B) shown BXA™R¥5t el 2 was coated on the green magnetic |ayer of the sheet

and dried to eff,pcl gt Y NAAAN QY 4 e BLLSDs SBYPS Gul AVE green-

colored magnetic ink composed of a composition of the
formulation (A) shown in Table 1 was prepared, coated, and
dried according to the following procedures to obtain a green

magnetic sheet. At this time, a thickness of the magnetic

ink layer was 10 pum and the coating weight was 14.0 g/m2.
(Procedure 1) A resin was dissolved in MEK in a ratio
descfibed in the formulation (A), and magnetic powder was
added thereto and dispersed in an attritor.
(Procedure 2) To the dispersion, a blue ink, a yellow ink,
and a white ink manufactured by Mikuni Color Ltd. were added
in a ratio of the formulation (A). Thereafter, the whole was
mixed with stirring to obtain a magneticrink showing a green
color.
(Procedure 3) The magnetic ink was coated by means of a die
coater at.a rate.of'BO m/minute and dried to obtain the |
aforementioned green magnetic sheet.

Then, a white ink of the formulation (B) shown in Table
2 was coated on the green magnetic layer of the sheet and

dried to effect a lamination on the green magnetic layer.
Thickness of the white ink layer was 18 um and the

coating weight was 35.3 g/m?. As described above, together

with the green magnetic ink layer previously coated, a two-

colored sheet having a thickness of 28 um and a coating

7



Thi ckness of the white ink layer was 18 ~tmand the coating weight was
35.3 g/ M. As described above, together wth the green magnetic ink |ayer

previ ously coated, a two- col ored sheet having a thickness of %Eﬁ ~h?]%d a
coating 7. 090CT2003 wei ght of 49.3 g/n2 was forned on the base™f P
Subsequently, the two-colored | ayer was nagnetized together with the base
filmto nake the green-colored side N-pole and the white-col ored side
S-pole, and then the two- coI ored sheet. was detached fromthe base filmto
result inwgighli @If i4%m3 et Ma® farReRad™s GPehersfufveM-zed in a nortar

and t hen si evedg h%s%%ﬂl@zggg{née;t!vga D3R4 'I%tyeerr’ YaVhethadaa particle

size of the range o were tingéd with two col ors of
gr een/ whi ttegetalelre w]1tl¥ortrhd ddsm {iAm Blaimakek 3he gareten oo egiaghtshide Bl ue

#454: Manuf ac y Color. Ltd, Yellaqw_ ink22.3 t VHI

Yel | ow #5893 P%&F’éﬁ r}b‘fl\ﬁﬁﬁﬁ oxgs 5t et% Hﬁ%e%rﬁfﬁ‘%ﬁvﬁ}%%w ght MHI
Wi t e #2171 Marufaetdy qeh HYd dbte Lot m ik HR@NEtilen to result in a
powder 19. Opar t sbywei ght GP- 300: Manuf actured byToda Kogyo Cor porati on

Resi n22. 8¢é1r1tnstfy-\ﬂ,€l -ghtTERl CdNm #2007 - wavhrfrRidiar anlyericaedstdl 12 ERREAT

Kabushi ki lé%lds e%C)lsvleeQ;ez 3 aorlgt‘:sap %gdl\l@% -Iéa%leszlay material which
had a particle size of the range of 63 to 212 pum and were
tinged with two colors of green/white.

Table 1
Formulation (A)

Blue ink 5.6 parts by weight MHI Blue #454:
Manufactured by Mikuni
Color Ltd.

Yellow ink 22.3 parts by weight |MHI Yellow #593:
Manufactured by Mikuni
Color Ltd.

White ink 10.0 parts by weight |MHI White #2179:
' Manufactured by Mikuni
Color Ltd.

Magnetic powder 19.0 parts by weight |GP-300:
Manufactured by Toda Kogyo
Corporation

Resin 22.8 parts by weight [EPICOAT #1007:
Manufactured by Yuka Shell
Epoxy Kabushiki Kaisha

Solvent 20.3 parts by weight [MEK

Table 2

Formulation (B)

White ink 66.6 parts by weight |MHI White #2179:
Manufactured by Mikuni
Color Ltd.

Resin 15.0 parts by weight |EPICOAT #1007:

Manufactured by Yuka Shell
Epoxy Kabushiki Kaisha

Solvent 18.4 parts by weight |MEK

Next, 407.92 parts by weight of isoparaffin having a

viscosity at 25°C of 2.0 mPas (manufactured by Esso Chemical

8



Forrmul ation (B) White i'nk66.6 parts by weight MHl White #2179: Manuf act ured
by M kuni Col or Ltd. Resinl5.0 parts by wei ght EPI COAT #1007: WManufactured
by Yuka Shell Epoxy Kabushi ki Kai sha Sol vent 18.4 parts by wei g&él\@}&r %ﬁét,
407.92 parts by weight of isoparaffin having a viscosity at 2 "
mPas (manufactured by Esso Chem cal 8 090CT2003 Co., Ltd.: conmercial nane
| SOPAR-M as a dispersion nedium and et hyl enebi s-12- hydroxystearic acid
amd (I TOH WAXJ-530, manufactured by Itoh G| Chemicals Co., Ltd.) as a

t hi ckner Ower e Litidked dommencitsilo nefne7 @ SPEARs My age iag il spe T80 opamest ipyn

wei ght. After the.above heat ed and di.ssal ved, di Mas, obt ai ned
upon cool Fﬁ@. .eEFﬁlé’r},er}%els\é\%?ﬁ&Y FERYSEES AT G V?’Amt%ﬁ i@gg%f g@?‘l n 50 't hat
the rati om@hursepanald ivy e la 1t hihekienlkecary 484.92 apalkt sHiykairght to

12. 42 parts by weight. An antistatic agent (STAD S-450, nmanufactured by
E. |. Dupderecsixad dn avd@td@ded (e Pis Ss&Ya¥ei@himbnt & 2135189 of t he

total to Qhtayrn a pl i i i hayi | o of, 1. 76 N n2 and
a viscosi g}%&?g&%C%@%%%a?%%%e%se?%’av%dﬁgﬂvé\j/a?l%eszégb}r%%ﬁeg according to
a net hod dfi speeadiorg wad aisizdnmald anpgine cofoldioicor Whem ,t lrdedidsipgresisgronnas
rotated at a | ow speed using Brookfield visco er (BL-t . manuf ured
by Tokyo I’(’é‘iskid1(%(51.1"@st"’Ej’-."jsh sli%ﬁﬂagrai%flltno Stoné:i%n”&g‘rﬁ ir%r?&lo %H@&p%%lf
rotor attaghegd qHihaahoueBlre tPe 98 AR ¥y WRS Jhtet As A e ldls

Mor eover, regarding the nmeasurenment of the viscosity, the value under the
condi t i ondyofwesitedudr. stAresntdfsthy iRn agent nSTRRIST 459 ngagqufactured by

stress- Corﬁ‘t.r QH .l ilﬂ%ornh:eq{ge.t,erLt%L-w]a%o ad@e@“jftq‘lce rt%d sty a%fil’gd 'al\%xjrtt dc& )
0.15% of the total to obtain a plastic dispersion having a
yield value of 1.76 N/m?2 and a viscosity at 25°C of 16 mPa-s.

The yield value was determined according to a method of
reading a torsional angle of rotor when the dispersion was
rotated at a low speed using Brookfield viscometer (BL—typeﬁ
manufactured by Tokyo Keiki Co., Ltd.) similarly to the
conventional method. A No.2 rotor attached to the above BL-
type viscometer was used as the rotor.

Moreover, regarding the measurement of the viscosity,
the value under the conditions of shear stress of 10 Pa was
measured using a stress-controlling rheometer (CSL-100
manufactured by Carri-Med Ltd.).

Successively, the magnetic display material tinged with
two colors of green/white was mixed with the plastic

. dispersion in a ratio of 20 parts by weight of the magnetic
display material per 100 parts by weight of the dispersion
and the whole was stirred to obtain a liquid dispersion
wherein the magnetic display material was homogeneously
dispersed in the dispersion. Specific gravity of the liquid
dispersion was determined to be 0.87.

Then, the liquid dispersion was charged into cells of
multi-cell structure of a honeycomb made of vinyl chloride

resin, the honeycomb being regular hexagonal, having a cell



Successively, the magnetic display material tinged with two col ors of
green/white was mxed with the plastic dispersionin a ratio of 20 parts
by wei ght of the magnetic display material per 100 parts by wei ghé| %nat he
di spersion and the whole was stirred to obtain a liquid di speﬂ@i% \
wherein the magnetic di splay materi al was honogeneously dispersed in the
di spersion. Specific gravity of the liquid dispersion was determned to be
0.87. Then, the liquid dispersion was charged into cells of nmulti-cell

struct ur e Hz% HoreyEbinded GIGRA A R oM .dénd &gimg @SRy bei ng
regular hexagenaly AAWANG- G810 1% Sl h 200% Tritalleck B8 AN Guhiel ght

of 0.8 mm bei'ng adhered to a viny aving a film
t hi ckness af thelprmamsidd Whearmnellsiderdny ameadhaetiere. tHeeragadn esyrfidwe open
surface of _the multi-cell structure was covered with a vinyl. chlorid

resin filRhdfihgd tiidlest BIc0Es i WY diechdtdst ve, Vit (HECR
1 quid di Spets] O MAHANGRPSH!AHRduldUD I G ity 1 APLAINLSL SRSy

panel. At that tinme, a ratio of the total area of one col or of
magnet i ¢ dilsgl hhedtieniial dicipeaisieh Was tdneagissypladeddngio ridlatd¢akls e he

di spl ay sur.face of f.he anel s 236%.accor.ding to the follow
cal cul ati o al'r?lelscﬁ éﬂf‘%e\[,ﬁ‘f aggc arey %fl"}?dneaycr&%locecf sﬁh%\r}?%%al a cell
size of a gwWBd oShREeYEIEY o fl 4 nsrhe tiRerEPlRy it dhiea Lasentfined

honeyconb cells having a cell_ size of 3 nm _ Shoneycomb ~ 3x3x43 + 2 =
7. 794 me.iq Hheligpd ant mandarelathierss hia ¢the slisP aeswitarr-okdti®? side
of the maqgg{'c j b iLal | et . I . Sparticles ~
(vol une of ce%]l s@ig(i%’eg%ﬁf%rng/ﬁ({/eﬁ%e conlt?)gﬂfln dﬁfalplqéullPl lxérl)
(concentration ofl)patd dieplay (SpdEdd @aregr afi hynefyquant icdlelsy having
(thickness of particles) Therefore, Sparti clss = 7.794 x 0.8 x 0.87 x (20
- 120) - (#FEsgll sige @iz mn 18 Shopaydyn = (V3/2)xa2. Therefore, in

the case of honeycomb cells having a cell size of 3 mm,

Shoneycomb = 3¥3xV3 + 2 = 7.794 mm?2.

(2) On the other hand, the sum of layer area of one-

color side of the magnetic'display material is represented as

follows: Sparticles = (volume of cells) x (specific gravity of
contained liquid) x (concentration of particles) + (specific
gravity of particles) + (thickness of particles). Therefore,

Sparticles = 7-794 x 0.8 x 0.87 x (20 + 120) + (49.3 + 28) =

0.028 = 18.37 (mm?).

(3) Accordingly, a ratio of the layer area of one
surface of the magnetic display material to area of honeycomb
is as follows: 18.37 + 7.794x100 = 236(%).

By contacting S-pole of a magnet to one side of the
panel, a green-colored display surface was formed through
pulling the magnetic display material near to the front side
and placing it so as to arrange the particles with partial
stacking. Then, when a writing operation was carried out
with N-pole of a magnet on the surface of the vinyl chloride
resin film, a white clear display could be obtained only on

the part of the green-colored display surface where the N-
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(3) Accordingly, a ratio of the layer area of one surface of the nagnetic
display material to area of honeyconb is as follows: 18.37 - 7.794x100 =
236M By contacting S-pole of a magnet to one side of the panel, a
green-col ored display surface was forned through pulling theO8§6Ft2003

di splay material near to the front side and placing it so as to arrange
the particles with partial stacking. Then, when a witing operation was
carried out wth N-pole of a magnet on the surface of the vinyl chloride
resin fil mole wfi ttdrecimegnedi PelsdedooulCPlse shtfdiersasniBetoreen He'part of

the green-col ored _displa Lface .wher N = | e of the
magnet pa@sree&n ééllr%lra di f%‘éfgﬁ(?e%’%%%g%#%ge é\’r]a%egnesa%rl'&zfg %ﬁ%%}ﬁ% white

surface was frRasINed And, thaudd fikerenceygteh, val ues n Lak fesimed . e. |
AL was found to be 31.56 (A spectrocol orineter CM512n2 manufactured by

Mnolta Cge 3t e 8l @r A EAhiced Idersanee miherfacthiidd mhen rubbing
operation with S-pole of the nmagnet was again carried out on the white

di spl ay patmolttge Qeragnditic wiissplsgd mat & o8l ashebd ifnance uresR® f aced t he
surface of the anel S i_nyer.ted it Ressi bl & t art

again to a gr eer#lf()eczfcl)_‘l’or""glandirsup%al%/l(?;’stﬁj %%8550 %"a%gll e§ %Ogﬁem'%f%ﬁ};g Phcl)g1 eat?rpl e

1, to 417 PaldSihyraetight aft drsapsr affite (impifactpurred, byh&Essagtheht cal
Co., Ltd.:_  commercial nane | SOPAR-M was added 9.66 parts b vvm(gjgr':9 of

et hyl ene BHEPLRAYhRHIEE R e aS R MY U IR F&Ce s Pr it terChetEf ng

the whol e r L r a3 d SO A Nty et ge vighde of 0.92
N M2 and Vi gc&%?ylrg%%édé%ﬁ% ?Pazso? Then, 5 parts by wei ght of the

magnet i ¢ digeplmyco rmteerdenl - avdlomde ghrsgd sat corrdiawe t o a nmethod similar to
that in Exar{rrple ]2\/vas m xed into 100 parts by weight of the
Exanple
Similarly to Example 1, to 417.0 parts by weight of
isoparaffin (manufactured by Esso Chemical Co., Ltd.:
commercial name ISOPAR-M) was added 9.66 parts by weight of?

ethylene bis-12-hydroxystearic acid as a thickner. Cooling

after melting the whole under heating afforded a dispersion
having a yield value of 0.92 N/m? and a viscosity at 25°C of

8 mPa's.

Then, 5 parts by weight of the magnetic display
material was prepared according to a method similar to that
in Example 1 was mixed into 100 parts by weight of the
dispersion and the whole was stirred to obtain a liquid
dispersion. Specific gravity of the liquid dispersion was
determined to be 0.81.

Next, the liquid dispersion was charged into cells of
multi-cell structure of a honeycomb made of a polyester film,
the honeycomb being regular hexagonal, having a cell size of
3 mm and a height of 0.8 mm, and being adhered to a polyester
film having a film thickness of 0.125 mm at the one side by
an adhesive. Thereafter, the open surface of the multi-cell
structure was covered with a polyester film having a
thickness of 0.05 mm by an adhesive, so that the liquid

dispersion was encapsulated into the cells to obtain a
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di spersion and the whole was stirred to obtain a liquid dispersion.
Specific gravity of the liquid dispersion was determned to be 0.81. Next,
the Iiquid dispersion was charged into cells of nmulti-cell strughii_e f a
honeyconb nmade of a polyester film the honeyconb bei ng regul & a@nal
having a cell size of 3 mmand a height of 0.8 nm and being adhered to a
polyester filmhaving a filmthickness of 0.125 nmat the one side by an
adhesive. Thereafter, the open surface of the nmulti-cell structure was

cover ed widisrd goppastler AY mlivdvitige the ddrdlenfaedseimthy an
adhesi ve, .so that .the .l qui di spersji on _was -enca I d ifto l[ls to
obtain a PPEYSEEr qﬁlc}isgﬁfg)}:}beaﬁ%ls.pﬁﬁy EHHe Y i%%)sfh'gézgirgnﬁ?ayw%ﬁ%ctg?ethe

2 honeycomurt Il Hf digp1dispiass penevaso 1oy VE Mhe , madihd €1¢ h@isplay of
the display area of one color of the magnetic display material was 4.917

me. Accorditegiinl avamatd .@15f wite difsoayinarlea of naiel et coherdbselay ace
of the magnetic di lay material,to display ar,ea of 't he. paRe S 63% The
\ﬁgg%re S o% ,[seul%J cDe c}/f %},& magriec 8 glég%\%{% .

di splay p S ac oard an pof'e”or "a nm was

cont act ed rid dri&1s Wd atiespgifayt Rerqangt die Jgaidl avaki ez col ored di spl ay
surface through pulling the magnetic display material near to the _surface

of the panel ~afdcalSErdamAnR) MRS RGO OIS PRy Frab@?Tal 288 Yhat the
whi te surfages gf { %%HGL%@WA d&zgrl[ﬁacgmdet%ﬁ éscgs\%gg? teéls;?ﬂ@@tof%ﬂs- pdhen. ryhen

a witing operation carrie a magnet on the surface
of the polfiest er Whilta-afoldweed disgdleay ssudfacss  threowalynetl tidgsphay

and 8 gr eGTITE G Sl RPN AP KA BTGt JIF iR ARG hetlR PEHAL (| me,
a col or differance hetwepemd henohidghesiird asesgigd, th€terial so that the
white surfaces of the material particles faced the front
side.

Then, when a writing operation was carried out with S-
pole of a magnet on the surface of the polyester film of thé
display surface, the magnetic display material corresponding
to the'part where the magnet passed was-inverted and a green-
colored display could be observed with the eye. At that
time, a color difference between the white surface and the
green surface at the display surface was determined and L

values in L,, system were compared. As a result, there was

found a difference of 11.8 in AL, which supported the result
of the observation with the eye.
Example 3

To isoparaffin having a viscosity at 25°C of 7.48 mPa:s
(manufactured by Esso Chemical Co., Ltd.: commercial name
NAS5H) was added the above thickner in a ratio of 30 parts by
weight per 70 parts by weight of the former. After the above
was heated and dissolved, a dispersion was obtained upon
cooling. Then, the dispersion was diluted so that the ratio
of isoparaffin to the thickner became 428 parts by weight to
21 parts by weight. An antistatic agent was added thereto so

as to amount to 0.15% of the total, so that a dispersion
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green surface at the display surface was determned and L values in Lab
system were conpared. As a result, there was found a difference of 11.8 in
AL, which supported the result of the observation with the eye, Etﬁ} le 3
To isoparaffin having a viscosity at 250C of 7.48 nPa.s (rranuf[bgt %@)y
Esso Chem cal Co., Ltd.: comrercial name NAS5H) was added the above
thickner in a ratio of 30 parts by weight per 70 parts by wei ght of the
former. After the above was heated and dissol ved, a dispersion was

obt ai ned upan nF Iy d TheTue tde i spe/s? ndes disdbseiitgoathas°chef ratio
of isoparaffin to the thickner becane 428 parts by weight to 21 parts by
wei ght. A zntrisd-at wasagentined . adfedtiyhdridt) o psort sadyt ovedighuntof &g 15% of

the total, so that a dispersion 12 090CT2003 havin i eld val ue_ of. 5
N n2 and d&aanQios t3AsR1 B EFersal Wese %’s‘%b%ﬁFﬂﬁ?&B?ﬁ% iféf) WS:}?;‘E by

wei ght of the p magnetic. displavoped i &l 1960 eaNEx8geirBienl00 spailiarhy

wei ght of the dispersion to obtain a |liquid di spersion. Si'n‘ilarl}/L to .
Exanpl e 2,td Iexdngjie o di tsiper ki oni dedispergedni wes cbhirgedf inggl cieldel pEf
structure of. a honeyconb nmade of _a pol yester. fil t.he hone hng
regul ar heRagohafs? SR e 9F s??‘%O%?YC%Wa% Stfhgi §R Y%f%%%%l%ﬁrlnﬂl’and
bei ng adhengd 1O, QRERYIBEAESy Pl #P! NEh8ENnhIL] MBRYIhAY aa ckillmstiliec kifess
of 0.125 mmat the one side by an adhesive. Thereafter, the open surface
of the ma timceid sthetylut cofhad- &over edndi PRiAIpaRREsEdr tO CRe FAWIRGSa
thickness of 0.1 by _an_adhesive, s Laui d -diyS Ressi@n was
encapsul at®d § rﬁ%%%y%ﬁl Flsﬂflgﬁ%% 2l ngafbglﬁ]s%fl%kggggl .ngto '?%gt th e,

speci fic gfiavidie ofide | bpuhdl adhspevsi onThentaifned,i nhehepesl lssinfase) oF9

and the sumof display area of one color of the nagnetic display .material
was 35. 83 W ‘Eié%‘b*d?%%lt%t%"H%t‘é’F%r‘éﬁ"én?PBﬁEadeHﬁE i 6nPO é’(‘?&%&rngfllg?“ a

rati0>0f the ioal G epkA¥sarsp 8111 BPCan adhesive, so that the

liquid dispersion was encapsulated into the cells to obtain a
display panel. At that time, specifié gravity of a liquid
dispersion contained in the cells was 0.99 and the sum of
‘display area of one color of the'magnetic display material
was 35;83 mm2 according to the aforementioned equation.
Accordingly, a ratio of the total display area of the one-
colored surface of the magnetic display material to display
area of the panel was 457%.

By contacting the S-pole of a magnet to one side of the
display surface of the panel, a green-colored display surface
was formed through arranging the magnetic display material
with partial stacking so that the green-colored surfaces of
the material particles came into contact with the surface of
the display panel.

" Then, when writing was carried out with the N-pole of a
magnet on the display surface, a clear white record could be
preformed at the part where writing was carried out as in
Example 1. Also, after the magnetic display material in the
honeycomb cells is inverted by contacting the whole surface
of the panel with the N-pole of the magnet so that the white

surfaces of the material particles were placed on the front
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colored surface of the magnetic display material to display area of the
panel was 457% By contacting the S-pole of a nagnet to one side of the

di spl ay surface of the panel, a green-col ored display surface _Formed
t hrough arrangi ng the magnetic display material wth partial QY@@R F@aso
that the green-colored surfaces of the material particles cane into
contact with the surface of the display panel. Then, when witing was
carried out with the N-pole of a magnet on the display surface, a clear
whi t e receridiecowird theg wirtdf driree B o kheoharhe \Wisk el ng | nagige wasf Eeetredd out

as in Exanple 1. Al so, .after the magnetic dis ) ri J
honeyconb l(gn;g’lelré Ry ioﬁsé:ﬂeednwegcoln? acgjtsle%iga}f h%atgé]%%/%%ﬁf%}g% hg?é{;ﬁ%m%anel
with the Nealse @ridh@dmung 59 thatpdte wite tisard asebe obfttiRenat eri al

particles were placed on the front 13 0 9 OCT 20M side, witing with the
S-pol e of MaAsEekr PEASTEShdghate Biftectib A1 | FRRFJTIICDIOF e FRERBt FETHRSPI ay

mterial I the TOReHC Uit CRld % COELSRANALNGI LG 1Ap HATA whete the S-pole

of the magnet passed to res in an appearance of a green surface at the
front si déaakdjrawidearougredre diespl tyedn aAwhihat tbhaokgrbuvaleeal df behe

i L val.ues .of the ]g%een surfac&ia

[ d. At that t , th it
gﬁﬁlf :aég o P %Usrpﬁagﬂ% GG e Wit nRRstA e Fhd-oE %Bg%¥eg%mﬁéﬁeeto be

31.0. Exanpl.e e[Vl | sper.si r i shm | ar manner to
Exanpl e B%rﬁ%}e}%eédé%claegﬁr?%n h@%gﬁ%\@%ﬁﬁgér%?i%go lf%'e di spersion to

t he magnetrxangilsplsaay material was changed to 100 : 5. Specific gravity of
the liquid dispersion was_, determned to be 0.86., Siml ar ,io ExanBI e 2, the
li qui d di spersi én MEBLIChFIFRETFIAD T IRFPERF 112 ¢l F18EL+3EL UFRDSF &°

honeycomb giade,1of R A ¥a3d &xddbim ob henboneye anby behngat egubar thexagonal ,

havi ng
dispersion to the magnetic display material was changed to

100 : 5. Specific gravity of the liquid dispersion was
determined to be 0.86. :

Similar to Example 2, the liquid dispersion was chargéd
into cells of multi-cell structure of a_honeycpmb'made of a
polyester film, the hbneycomb being regular hexagonal, having
a cell size of 3 mm and a height of 0.8 mm, and being adhered
to one surface of a polyester film having a f£ilm thickness of
0.125 mm at the one side by an adhesive. Thereafter, the
open surface of the multi-cell structure was covered with a
polyester film having a thickness of 0.1 mm by an adhesive,
so that the liquid dispersion was encapsulated into the cells
to obtain a display panel. In the panel, the sum of the.
display area of one color of the magnetic display matérial
was 5.22 mm’ according to the aforementioned equation.
Accordingly, a ratio of the total display area of the one-
colored surface of the magnetic display material relative to
display area of the panel was 66%.

By contacting the S-pole of a magnet to one side of the
display surface of the display panel, a green-colored display
surface was formed through arranging the magnetic display

material with partial stacking so that the green-colored
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a cell size of 3 M and a height of 0.8 mm and being adhered to one
surface of a polyester filmhaving a filmthickness of 0.125 mmat the one
side by an adhesive. Thereafter, the open surface of the nulti-cell
structure was covered with a polyester filmhaving a thicknes8%0C0.2003mm
by an adhesive, so that the |iquid dispersion was encapsul ated into the
cells to obtain a display panel. In the panel, the sumof the display
area. of one color of the nagnetic display material was 5.22 MW according
to the af sneffertisondd téwuatd terrialAceoradiimflo/ ,centrantt ovigfh ttiee tiowdr di spl ay

area of the gne- cql ored surface of th nefi ¢ display ymaterial relative
to displ éyrgra&& e ﬁfeq[a%f%mo%%on RN Qaf%e]s- pol e of a magnet
to one side of then,diSRIAYSWIRE & ddieidicphay wallelthe pmee ot of ed
di splay surface was fornmed through arrangi ng the magnetic displa

materi al waghepacn &hestdicklmy soixivge t e Yreash-ol e depaArd

surfaces of the terial came into contagt. wt e rface, of the
surface fPFﬁ]tf&Imte e i é%ﬁ}eafapratne I}e%g&nﬁ%v% ‘“v%rél P(?anfg vva% %%#r%%dﬁtl)ut W th
the N-pol ex@ipae mMagnell ), tdec ek slaynsindane, disgl #armatet at ecoricheoul d
be preforned at the part where witing was carried out as i Exappl e 1.

Al so, af t 8PNENEorEy e drapHV et | ‘?W'i?fétl%n‘é%omog%l?%r e
inverted by gopt %g,&iélg Jiteh Wl e sWi agk ighde fanghawi ¢he N pphecof the

magnet so that their white surfaces were placed at the front side, witing
with the Surfelcesofweree piegpred af fEvt etkdmvesbdon wfitheg neghlet tlee d¥spl ay

material in_the _honeyconb cells.corresponding to th art ere - pol e
of the magvdf ;?525&% t“&i"‘grréestul“?fsl?%cﬁ% jgrb‘f)ee%? a %eO%f@%lggIPae%%g\gh{:f%%%E%%t he
front sidesgRéia1Cli8archdreste & aye Tl acaih-d Spdad gy ot dekouparbe

realized. At that tinme, L values of the green_ surface and the white
surface owhere ditsplSmpake fok et hereagnel PaIEehdt ALY aRdlt in an

appearance of a green surface at the front side and a clear
green display on a white background could be realized. At

that time, L values of the green surface and the white

surface on the display surface were measured and AL was
determined té be 13.8.
Example 5

A liquid dispersion was prepared in a similar manner to
Example 2 with the exception that the mixing ratio was
changed to 40 parts by weight of the magnetic display
material per 100 parts by weight of the dispersion. Specific
gravity of the liquid dispersion was 0.94.

The liquid dispersion was sealed in honeycomb cells
made of vinyl chloride resin having a cell size of 3 mm and a
height of 0.8 mm to obtain a panel wherein a ratio of the
total area of the one-colored surface of the magnetic display
material to area of the honeycomb was 4355%.

By contacting the S-pole of a magnet to one side of the
display surface of the display panel, a green-colored display
surface was formed through arranging the magnetic display
material with partial stacking so that the green-colored

surfaces of the material particles in the honeycomb cells
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determned to be 13.8. Exanple 5 A liquid dispersion was prepared in a
simlar manner to Exanple 2 with the exception that the mxing ratio was
changed to 40 parts by weight of the magnetic display nmaterial gEUCTlﬂﬁa
parts by weight of the dispersion. Specific gravity of the quuq

di spersion was 0.94. The liquid dispersion was seal ed in honeyconb cells
made of vinyl chloride resin having a cell size of 3 mnmand a height of
0.8 mMmmto obtain a panel wherein a ratio of the total area of the

one- col or echrgurifrace ainttdre magrettie disptaysunder i the afeenbfside

honeyconb s 435%, By.contactin he S-pole of a nmagnet to one side of the
di spl ay mﬁﬁﬁbé’ LR S if %ypeb‘g#eh a green-colored display surface was

fornmed through aiHangivierd - eanetdLs doptasa Bt afitd whd Npssld abf
stacking so that the green-colored surfaces of the material particles in

t he honeyddeb magriat 18 (Cle QUBRMVEY cawef4¢R 0 T ONEQRT Wiite t FRCORRePOBd f ace
of the frqnt _si film.of .the displ.a anel.. T Bt S;
carried odt® WiH THE aptol%h%fpalfthew%%%%e‘glelotnu%igpaosl \é%%g{/%%r Lg%e%{@al%l ear
white recathrgad d . bealyef cifbsr athd headast i skl sp Vay tiaige Was1 chuirtlesl out
as in Exanple 1. Also, after the magnetic display material in the

honeyconb REAGRCIRR GaMeT tHRF bR Bt 2L t PR THE Ghidhe e ruele ofurhacPanel
w th the Mot addie SIS ArliBe LOF! the MRS UL 009, veRE; Pl aced at

the front si Iting wmth the S-pole of the Tagnet eftected inversion
of the magiettie sugray waterpbdced athetiwneyoonbstdd) sweotirgpehtdiing to
the part ere the S-pole of the magget (ggssed to, result_jin an aggearance
of a greerfMSUrFRE QO HEF rEFTRRF dot SR e ol EEF T S e et of 81 B9IBRT S whi t e

backgroundyicuil 4, e v@didzeth Hhe hbadytdhe, cdlVval eesrobpbheiggees susface

and thE\Mg;;i where the S-pole of the magnet passed to result in an
appearance of a green surface at the front side and a clear
green display on a white background could be realized. At

that time, L values of the green surface and the white

surface on the display surface were measured and AL was
detérmined to be 41.3.
Example 6

A liquid dispersion was prepared in a similar manner to
Example 1 with the exception that a ratio of the magnetic
display material in the liquid dispersion was changed to 15
parts by weight of the magnetic display material per 100
parts by weight of the dispersion. Specific gravity of the
liquid dispersion was determined to be 0.82.

The liquid dispersion was sealed in honeycomb cells
made of vinyl chloride resin having a cell size of 3 mm and a
height of 0.8 mm to obtain a panel wherein a ratio of the
total area of the one-colored surface of the magnetic display
material to area of the honeycomb was 75%.

By contacting the S-pole of a magnet to one side of the
display panel, a green-colored display surface was formed
through pulling the magnetic display material near to the

back surface side and placing it so as to arrange the
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surface on the display surface were neasured and AL was determ ned to be
41.3. Exanple 6 A liquid dispersion was prepared in a simlar nmanner to
Exanple 1 with the exception that a ratio of the magnetic display materi al
inthe liquid dispersion was changed to 15 parts by weight of gbggyagpstic
di splay material per 100 parts by weight of the dispersion. Specific
gravity of the |Iliquid dispersion was determned to be 0.82. The liquid

di spersion was seal ed i n honeyconb cells made of vinyl chloride resin

havi ng a eertisiles ofith mazidla stesikgmg.of 0.8 nmto obtain a panel

wherein a ratio. Qf the. total ar of _th - col or r Qf

magneti c di spl ay}%er?at é"rhleé"i % grértgglgoppteﬁgtﬁo%%e&%()Sng%\%a%%C%E:Bylc%pn&a}ﬁi ng
the S pol @1-ghbla mEOReinddhanesitlie elutfee difsplhay vaanel |l g sdn-£olmo) ed
di splay surface was forned through pulling the magnetic display material
near to t e WHack WRFacdE iy aalsd &S r?é’qﬁatlns%i 93P iy ST 16 0, 9

OCT 20 pard ] tdeal gt bR e A 34 1410 GRELALL on vas
carried olt lv‘E\anf[“eEl g}&eﬁﬁoﬁ to magnete on thhe SEDrface of the viny
chl ori de foasmed.a Wilter diddrertirsd detomdrd the gtemethimmiasAnd hehgr een-

colored systace i, BaLL oL, U5 ML, g M elor BRSFER o C01OF
165, Exarf) So7 FReERNplect: ALRUEPL DABHOSPL *S00 rafuf act ur ed by N ppon
Aerosi | Cgxanldid )7 was used as a thickner instead of ethylene
bi s- 12- hydroxyst earam de in an anmount of 41.4 parts by weight per 407.92
parts by wei ght Iof Bxopdreaflfi MEROGBt AAEROSIH K0 enadiimgsirnsd Hai ng a
yield Va'W%ﬁ%bﬁLﬁ§%$¥3@<ﬁ99 %md.) was used as a thickner instead of
ethylene bis-12-hydroxystearamide in an amount of 41.4 parts
by weight per 407.92 parts by weight of isoparaffin to obtain
a plastic dispersion having a yield value of 1.89 N/m? and a
viscosity at 25°C of 10 mPa-s.

The magnetic display material was mixed into the
dispersion in a ratio of 15 parts by weight of the magﬁetic
display material per 100 parts by weight of the dispersion
and the whole was stirred to obtain a liquid dispersion
having a specific gravity of 0.85.

Similar to Example 1, the liquid dispersion was sealed
in honeycomb cells made of vinyl chloride having a cell size
of 3 mm and a height of 0.8 mm to obtain a display panel
wherein a ratio of the total area of the one-colored surface
of the magnetié display material relative to area of the
honeycomb was 180%.

Writing and erasing with a magnet using the panel as in
Example 1 affected a good display. At that time, L values of
the green surface and the white surface on the display
surface were measured and AL was determined to be 22.1.

Example 8
First, following the procedures described in Example 1,

a green magnetic sheet having a thickness of 10 pm and a
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viscosity at 250C of 10 nPa-s. The magnetic display material was m xed into
the dispersion in a ratio of 15 parts by weight of the magnetic display
material per 100 parts by weight of the dispersion and the whole was
stirred to obtain a |iquid dispersion having a specific gravi8y @87 @085,
Simlar to Exanple 1, the liquid dispersion was sealed in honeyconb cells
made of vinyl chloride having a cell size of 3 mmand a height of 0.8 mm
to obtain a display panel wherein a ratio of the total area of the

one- col or edbasinfaceigift tdfe Imagnet /o€ diasplpayepaateer alinelatkyveof oclex ea of

the honeyconb Jas 180% Witin nd erasing with a magnet using the panel
as in ExdPimeletignghays Jdbé‘?f‘% play. At that time, L values of the

green surface angdfe aV‘Wﬁleceglirrﬁ@Q% Uhd %ﬂlﬁ@@bﬁumﬁ%meﬂweed
and AL was determned to be 22.1.  Exanple 8 First, follow ng the

procedur e d@ea:ramélciadw dzxtamﬂ @eﬂ,ea@gnwtmhgmmﬁemes hekta hlatvlyngsaer

t hi ckness of 10 Lm a 17 ati.n |ght of 14. 0 . \Was
prepared USi dfbé?%.ﬂ %g%aéﬁﬁvﬁ%ﬁ eT"':Efg Th‘éﬂm %r%? e ink
of the fOfﬂHM@tdEQ&ﬁE@L)S nﬁmﬂ rha@ba & h RS AR '35%9' (100 £nd hEhopsgs (T eat ed
surface of a polyester I m (manufactured by Toyo allrzing Co., Ltd.
CONMMeEr Ci alsu}:mazrca:e(cEF%PEELt)ra/atunmfnmaﬁbxa daddivwkredsasd, 380 mlaad dalawlth,*eﬂ
subjected to a treatnment for easy rel ease, so that a white- col ored sheet
having a dI3iQuAGIERaas 8 Nd dhdlwy dduaknes it Hs asrgd?,agsthmg

Fur ther mor,g,; e dnkecappld i SUE(GEe by ol hepahi be- colariad; Shesl, B¢

coated wit polyester aving a softening p0|
t hi ckness tife vlgme 'Haﬂrcefe‘d esrheetd”levasa,lrd‘caitezd)fwﬂﬂ’]e agr;&elyémg@ﬁt réssheet and

the resin-coated surface of the white-col ored sheet were
having a softening point of 110°C with a thickness of 2 pm.

Thereafter, the surface of the green magnetic sheet and
the resin-coated surface of the white-colored sheet were
combined, adhered under pressure at 140°C to be integrated,
and the integrated sheet was then magnetized in that state to
make the green side N-pole and the white side S—pole.

Subsequently, the base films themselves of the
integrated sheet were peeled off the polyester film of 38 pm
was detached to obtain a sheet which had a lamination of an
order of a green magnetic ink layer, an adhesive layer, and a
white-colored layer, and was magnetized the green magnetic
ink layer side as N-pole and the white-colored ink layer side
as S-pole. Furthermore, a two-colored thin film was detached
from the PET film of 25 pum. The thin film was further
pulverized in a mortar and then sieved to.obtain a magnétic

display material which had a particle size of the range of 63

to 212 pm and was tinged with two colors of green/white.

18



conbi ned, adhered under pressure at 140C to be integrated, - and the

i ntegrated sheet was then magnetized in that state to nake the green side
N-pole and the white side S-pole. Subsequently, the base fil rTE,taemsel ves
of the integrated sheet were peeled off the polyester filmo 338CTn2008as
detached to obtain a sheet which had a | am nation of an order of a green
magnetic ink |layer, an adhesive |layer, and a white-colored | ayer, and was
magneti zed the green magnetic ink |ayer side as N-pole and the
white-colored ink layer side as S-pole. Furthernore, a two-colored thin
filmwas detached fromthe PET fil m®APYS In The thin fil mwas further

pul verized in nort ar a)nd then sieved to obtain a magnetic display

mat eri al R P pHthicle size of the range of 63 to 212 mand was
tinged w ftgh, L wgkcol ors ofs_grﬁﬁys\/\g%t“giggg D i1 D6k 2 WBs sTabl e 3 For myl ati on
(A) Blue nk5.6parts by wei ght MH Bl ue #4541y Mapsfactagduiaeh kuni |Col or
Ltd. Yelljow i nk22. 3part spywei ght MHl Yel | ow #%93+ Manuf actured byM Kuni

Col or Lt d—White—+nki0OpartsbywetrghtvH—White #2179 ManufactoredjbyM kuni
Col or Lt dYeMgfhdfkc powdgr2td. BFaPt BbyResght ABI3BOLLoWRPact ur ed byToda
Kogyo Corjporation Resin2p. 8partsbywei ght EPI CORFE3A069¢ WelitifRét ur ed byYuka
Shel | Epoky Kabushi ki Kai kha Sol vent 20_3par t StR}REi i MEK

White ink 10.0 parts by weight |MHI White #2179:
Manufactured by Mikuni
Color Ltd.

Magnetic powder 19.0 parts by weight |GP-300:
Manufactured by Toda Kogyo
Corporation

Resin 22.8 parts by weight [EPICOAT #1007:
Manufactured by Yuka Shell
Epoxy Kabushiki Kaisha

Solvent 20.3 parts by weight [MEK

>Tab1e 4

Formulation (B)

White ink 66.6 parts by weight |MHI white #2179:
Manufactured by Mikuni -
Color Ltd.

Resin 15.0 parts by weight |EPICOAT #1007:

Manufactured by Yuka Shell
Epoxy Kabushiki Kaisha

Solvent 18.4 parts by weight |MEK

Using the magnetic display material, a panel was
prepared according to the method as described in Example 1
and evaluated to obtain good results.

Example 9

A ligquid dispersion was prépared according to the
method described in Example 1. The liquid dispersion was
charged into a sheet of multi-cellular honeycomb form shaped
by vacuum forming from a vinyl chloride sheet having a
thickness of 0.15 mm. Thereafter, the open surface of the

multi-cell structure was covered at the backside with a vinyl
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Table 4 Formul ation (B) Wiite ink66.6 parts by weight VH white #2179:

Manuf actured by M kuni Color Ltd. Resinl5.0 parts by wei ght EPI COAT #1007:
Manuf act ured by Yuka Shell Epoxy Kabushi ki Kai sha Sol vent 18.4 parts by

wei ght MEK Usi ng the magnetic display nmaterial, a panel was pr 3
according to the nethod as described in Exanple 1 and evaluated to obtain
good results. Exanple 9 A liquid dispersion was prepared according to the
nmet hod described in Exanple 1. The liquid dispersion was charged into a
sheet of millorice |shlemt havayeprb tfhorahrsdepest by0 & aouuny f annadge$iven a

vinyl chloride sheet havin . thickness of 0.15 Thereafter, .t he open
curface 0% FEAtmHRE 1@t (H RRGH Vb s oVl AP T 1 HRS bao kPR T h a

vinyl 19 Qi%gPal 2R021chl erjdeghest WY ghddl cknessadd §o88 mm by an
adhesive, so that the liquid dispersion was encapsul ated to obtain a

di spl ay passiult®:al uation of the panel afforded good results. Exanple 10
Using a Hﬁ%gﬁjfg ﬁQFrsion prepared as described in Exanple 1, spherical
capsul es haV|ﬁb aninner dianeter of 2 mmwere formed according to an
orifice method. uAtinghat ltigiEd diketsdiore peddied aps Wescnblsed. 187 M8 and
di splay area of the capsul e _of the display panel was 3.14 m2, while the
sum of diESPMR)carlea SPNHE N CRBTBIRY RUF i & of NP hgRetrE ©8iZpl ay

gﬁte?(r:ioﬁlor o y&%eggg\éq%fdl%hcé&r}:?&%g E%gt?%[rgicﬁgﬂﬁ'icé”‘ mét’ﬂé)&. OfA{: h@hQE e@irﬁé, the
the volume of the capsules was 4.187 mm3 and display area of
the capsule of the display panel was 3.14 mm?, while the sum
bf display area of the one-colored surfaces of the magnetic
display material particles was 14.18 mm2. Accordingly, a
ratio of the area of the one-colored surfaces of the magnetic
display material particles to the display area was 452%.

Using 0.5% aqueous solution of sodium alginate as a
‘membrane material of the capsules, the aqueous solution of"
the mémbrane material was squeezed out from outer nozzle of a
double nozzle of a concentric circle shape and, at the same
time, the dispersion in which the magnetic display material
was dispersed was squeezed out from the inner nozzle. Shape
and size of the capsules were regulated by controlling the
pressure and speed at the squeezing out. The capsules
squeezed out from the nozzle were dropped into 1% agueous
calcium chloride solution, and sodium alginate sol in the
membrane material was reacted with calcium chloride which is
a chemical gelling agent to stabilize the capsules by forming
gel membrane.

The capsules were placed in a tray made of vinyl
chloride having a depth of 2 mm with no space between the
capsules. After a vinyl chloride film was placed on the
tray, flange part of the tray and the vinyl chloride film was
fused with heating to obtain a display panel.

When writing and erasure were tried from the upper
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di splay material particles to the display area was 452% Using 0.5% aqueous
solution of sodiumalginate as a nenbrane material of the capsules, the
aqueous solution of the nenbrane nmaterial was squeezed out frBrB[ﬁg er
nozzle of a double nozzle of a concentric circle shape and, a e
time, the dispersion in which the magnetic display material was dispersed
was squeezed out fromthe inner nozzle. Shape and size of the capsules

were regul ated by controlling th pressure and speed at the.squeezing out.
The capsulsé’srfdas’:c%é%‘éz)et&%uﬁa‘? m %ﬁ% %Jz‘_zjr%gv\%?g 8‘?65}5@8 Fﬁ‘tlgdl% agueous

cal ci um chi,rddesial Wd afon@id s@di um al gi nate sol in the menbrane
material was reacted with calciumchloride which is a chemcal gelling

agent to SlamanatevicheéExapslees by forming gel nenbrane. The capsul es were
placed in a tray, nade of vinyl hl or i havin h_of,. with no
Yo JTH ar%/sp\fkfzrw%l%kgte ?ﬁcw‘?g rﬁadgﬁgﬁ c I’llgp

space between the ca ultess i ny or i m was® placed on the

tray, flange qardl gfrdherdd ays adds¢hebydnyh ehbhepidelf vbrewaddefiusedivbt h
heating to obtain a display panel. Wen witing and erasure were tried from
the upper BEFt® PYooreibgos ahirthgeedbirerelipanel  ExaBPwei 2i AjdahBeelVaslte

coul d pr%Jaﬁsr afl - he; C@&%&g‘fgﬁn gofpﬁg'{iiafs agpbe .1 gg%iﬁ% gemt% -

wei ght of the magnetic display mate prepared as described in Exa
wer e addecft aHOA iqard sdbhypees bt wisthetdispeedi bn be Bx&iple 2 and t he

ihol o, hes SUUTISALO SOAELM A IS 8UE snetalon.aSeeh [hesiagly of the
prepar ed fdiofpd:he di wiabrdiSpersi ohe aaseRdiNgs! acbbeiBBhed asadgser bbed
in Exanple 2. Display area of the honeyconb cells of the_display_panel was
7.794 MR Dieillay tarees ued ofhe heodespraly aebdsopfohBecdigplay panel was
7.794 mm?, while the sum of the display area of one color of
the magnetic display material was 3.892 mm?. Accordingly, a
ratio of the total display area of the one-colored surface of
the magnetic display material to display area of the panel
was 50%.
The display panel was placed on a white board as inr
Example 2 and the N-pole of a magnet was contacted to the
surface of the panel to pull the magnetic display material to
the display surface side and arrange them so that their white
surface sides face the front surface of the panel side.
Thereafter, the S-pole of the magnet was contacted to the
front surface of the panel for writing, but a green display

sufficient to recognize with the eye could not be attained.

In addition, AL value was 8.0 determined with a color-
difference meter according to the same method as that of
Example 2.
Comparative Example 2

A display panel was prepared in a similar manner to
Example 2 with the exception that the mixing ratio of the
magnetic display material in the liquid dispersion was
changed to 50 parts by weight of the magnetic display
material per 100 parts by weight of the dispersion. At that
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the magnetic display material was 3.892 mmR2. Accordingly, a ratio of the
total display area of the one-colored surface of the magnetic display

material to display area of the panel was 50% The display pﬁ@ I ¢Péﬂﬁ
pl aced on a white board as in Exanple 2 and the N-pole of a SA%

contacted to the surface of the panel to pull the magnetic display

material to the display surface side and arrange themso that their white
surface sides face the front surface of the panel side. Thereafter, the
S-pol e of time, nageet fugs grenidst ef ttda He auidodtl sperfsdea ofas He Parsdld f or

witing, buL g qreen.displiay suthicl ent Jo resegnize il hthe e coul d

not be attaine additi , “ALC"val ue was ter mne a col or -

di fferen_caigggsgf A6eardibng whe the suRn?et hadcasdtihal yof a P& @f2+the
Conmparative anple 2 A display panel was prepared in a simlar manner to

Exanpl e 2dibphavharercept ithe ofet- acdenackisvy i @fofthenhanagngfriet i ¢ di spl ay
mat eri al I4€ i quid.diisper si. cha to arts wei ght of the
magneti c 8?§%F§¥ h%gfgﬁgélQ%b?h%%8ﬁ§25?§gb$gﬁg%ﬁ%FQ%EQIH%Hﬁ?%%%?éion. At
that 21 0 9 OCTu2YBgt the, d3pediafyl @agiedy,i f tefr the ldoduird off siiey sliepleys
0.97 and the sumof.the display area of one color of_ the magnetic display
mat eri al FdELageswgsnedeagZSedi ng YRiE S HIRTEF Worte CIARIFYEA HHa BF the

one-col 0rﬁﬂc§€5%a8§s%gt.a GraPIRRIS e HiagPl AN BRI THlu P tcﬂesraiae/fé&re%g:eof
t he panel was 524% I Ng f%e I spl ay panel, after the color of the display
surface whstwade @rsedues Wi ttdrer epmreth waw fdicsplaande d Hautwhait e ot feare

di spl ay was observed as a whol e though the difference between L val ues of
the greenls@rfalé ¥A§ BRe white surface, i.e., AL was 30.7. Then, the back

surface of the papgl was phegkedfQce of the panel was checked to

confirm that the magnetic display material, like an insert,
came into the portion at which the film adhered to the back
surface and the honeycomb core were adhered, and the adhesion
was in an insufficient state. A
Comparative_Example 3

A display panel was prepared in a similar manner to
Example 3 with the exception that the mixing ratio of the
magnetic display material in the liquid dispersion was
changed to 50 parts by weight of the magnetic display
material per 100 parts by weight of the dispersion. At that
time, specific gravity of the liquid dispersion was 1.02 and
the sum of the display area of one color of the magnetic
display material was 42.951 mm2. Accordingly, a ratio of the
display area of the one-colored surface of the magnetic |
display material to display area of the panel was 550%.

Using the display panel, after the color of the display
surface was made green, a white record was displayed and both
L values were measured to determine AL to be 27.2. Thus, the
display was more unclear than that in Comparative example 2.

Also, it was confirmed that the magnetic display
material was inserted in the portion at which the film

adhered to the back surface and the honeycomb core were
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confirmthat the magnetic display material, like an insert, cane into the
portion at which the filmadhered to the back surface and the honeyconb
core were adhered, and the adhesion was in an insufficient stafb%.:
Conparative Exanple 3 A display panel was prepared in a sim|lal rT‘g\m]@mato
Exanple 3 with the exception that the mxing ratio of the nagnetic display
material in the liquid dispersion was changed to 50 parts by weight of the
magnetic display material per 100 parts by weight of the dispersion. At
that ti madhepedi f ieaidgrtand tadhesfsitcne wasquird adi ppersfiforeigay stGXend the sum
of the display_area of,one.color of the magnetic display material was

42. 951 Nl\/égm%(?(‘—i‘rt&f"ﬁgl%angﬂreaﬁ o of the display area of the one-colored

surface of the Eﬂigﬂ%}dlﬁy s lawaR ipaidpalreldo idi $plsAyniaraa minridie teanel was
550% Using the display panel, after the color of the display surface was

made gr eeFX2HDH tle Widdbrtdi e MRl ddadnFisotH X Ing, flajes \&h Ehfbasur ed
to deter n\‘nggnélt 30 d%%gzl%xfﬁa-s@(;&ﬁatf he, tq{esg.:'i?%{fggfi?ihia ] gl § than that

i n Conparatrve exanp , 1t was con e magneti c di spl ay
mat eri al whsngesertied ipgarte pontdigrhtato fiviheh raegeft land iaxhlerne dndtee el back
surface and the hon%yconb core were 22 9 OCT20M adhered, .and the adhesion
was in, aRSEnddfr PAT&T 2ot at&-9htcshp iGERSLEST 4 O dﬁ?ﬁl Wanel was

prepared igpedigil lAaRANRIE tthe BXABIE A Md itdie i aptd@mddatnd he
mxing ratio of thé nmagnetic display material in the |iquid dispersion was
changed t sum par thepdigmlght asfea o magnadleoniahltdye maadtbic P a0

part s %, YA 91 L0e 9 SPs) on, AL IR A TR B Sl Ny o the
; ?garrggnebh% ¢3RN f MHE M ndET HikpIHP mAGH L B YaispTHf iHr&f dhe
the panel was 53%.
Using the display panel, after the color of the display
surface was made green, a white record was displayed and both
L values were measured to determine AL to be 3.5. Thus, th;

display was more unclear than that in Comparative example 2.

Comparative Example 5

To isoparaffin having a viscosity at 25°C of 0.8 mPa-s
(manufactured by Esso Chemical Co., Ltd.: commercial name
ISOPAR-E) was added a thickener in a ratib of 30 parts by
weight per 70 parts by weight of the former. After the above
was heated and dissolved, a dispersion was obtained upon
cooling. Then, the dispersion was diluted so that the ratio
of isoparaffin to the thickner became 426.3 : 6.9. The
aforementioned antistatic agent was added thereto so as to-
become 0.15% of the total, so that a dispersion having a
yield ?alue of 0.18 N/m? and a viscosity at 25°C of 3 mPa-s
was obtained.

A display panel was prepared similarly to Example 2
with the exception that the dispersion was used.

At that time, specific gravity of the ligquid dispersion
was 0.75 and the sum of the display area of one color of the

magnetic display material was calculated to be 4.917 mmZ2.
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one color of the magnetic display material to display area of the panel
was 53% Using the display panel, after the color of the display surface
was nmade green, a white record was displayed and both L val ueij\ﬁ@?
measured to determne AL to be 3.5. Thus, the display was nore" I <203
than that in Conparative exanple 2. Conparative Exanple 5 To isoparaffin
having a viscosity at 25C of 0.8 nPas (manufactured by Esso Chem cal Co.,
Ltd.: commercial name | SOPAR-E) was added a thickener in a ratio of 30
parts by Amsiogiftinedy,7Chsarnat sy nediafhveofta e sdrarerares telf the pdovke was
heat ed an a' Ql ved, a dispersion was obtained upon cooling. Then, the

di spersion was diluted so that the ratio of isoparaffin to the thickner ,
became 426.3 : 6h2 dikelaf gamEntiaened sard statd whEgenNtbowsd agddeth t heret o
so as to _become 0.15%of the total, so that a dispersion having a yield
val ue of GXPFENENZ &RE £h8 LRty ot 2 REBIE3 YASACORMRC ot af Piekhe A

di spl ay pahg!rpas Jf ;'CE%—’ egﬂar%]ﬂ‘iﬂ&rgmlt X YR ¢ \Mité}lgytrﬁgggpiwgté hat

t he di spersion was u . At that tinme, specific gravit I qui
di spersi ofthensls sp 18y and- fidre ssidefartdhemisspleathar em tfriome sol dhaofthde

magneti c displ a erial, s cal cul at to be 917 .. 23 1 0OOCT2003
Moot g MR LTI B i £ ST St B bacd (i BRI PAVRS B495 The
di spl ay parelheapaiaaced Bibatide R -3old oI adnhandyibe N-pole

of a magnet was contacted to the surface of the panel to pull the magnetic
di spl ay m&oatiagited tchehi shisglaurstadacs ¢ de aanmgefehevpitErdal so

the panel Pt el B R i e e taBR St ene -
di spl ay swdace it the faneind®dr Wi tdd¥tion, AL value was 6.0
determined with a color-difference meter according to the
same method as described in Example 2.
Table 5 shows evaluation results on the magnetic
material-inverting display panels in aforementioned Exampleé

and Comparative examples.
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but a green display sufficient to recognize with the eye could not be
attained. In addition, AL value was 6.0 determned with a color-difference
meter according to the sane nethod as described in Exanple 2. pabper

shows eval uation results on the nagnetic material-inverting display panels
I n af orenmenti oned Exanples and Conparative exanples. 24 09 OCT 2003 NcoHOx
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(Note) Regarding "unable" in ability of inversion:

(1) As the area ratio becomes larger, mutual

interferences in the inversion of the magnetic

particles tend to occur after they are charged. As the
area ratio becomes smaller, amount of the magnetic
particles becomes also small. Therefore, clearness at
observation by the eye becomes inferior in both cases.

(2) A larger area ratio tends to cause an adverse

effect on adhesion on the back surface at the charging.

That is, there occur problems such as insufficient

adhesion owing to insertion of the magnetic particles.

(3) In the overall evaluation, the marks show that ©

is very good, O is good, x is bad and unpractical, and

xX is very bad.

The magnetic material-inverting display panel of the
present invention exhibits excellent effects that a display
and the erasure are-rapid and clear, and maintenance of the
display is also good.

Although only some exemplary embodiments of this
invention have been described in detail above, those skilled
in the art will readily appreciated that many modifications
are possible in the exemplary embodiments without materially
departing from the novel teachings and advantages of this
invention. Accordingly, all such modifications are intended

to be included within the scope of this invention.
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Nf A Ecd-~ aa) a ZEa) PO OPa+-) a 0(1) r-iE (dEDO a) ya H 4444 rl-ri 440w
(d4-34-)0-11 >-H(d' fir Clr-i U-14) 'dO-H-4rd r10(dC. 'rl0 ()(na)O a)-riri
a0 >+FCd 0 FC c 25 9 : 0 CT 20M (Note) Regarding "unable" in abigigtypP
inversion: (1) As the area ratio becones larger, nmutual interferences in
the inversion of the nmagnetic particles tend to occur after they are
charged. As the area ratio becones snmaller, anount of the nagnetic
particles becones also small. Therefore, clearness at observation by the
eye becomes inferior in both cases. ¢paMs

1. A magnetic material-inverting displéy panel comprising a liquid dispersion
having a predetermined yield value supported by a supporting member, wherein said
liquid dispersion further comprises a magnetic display material in particle form, having a
magnetic S-pole-surface and an N-pole-surface, a dispersion medium and a thickener
as main components, a total area of S-pole-surface or N-pole-surface of the magnetic
display material being from 60 to 500% of the display surface area of the display panel.

2.  The magnetic material-inverting display panel according to claim 1,
wherein said total area of the S-pole-surface or N-pole-surface of the magnetic display
material is from 75 to 250% of the display surface area of the display panel.

3.  The magnetic material-inverting display panel according to claim 1 or 2,
wherein the thickner is one or more selected from a group of fatty acid bisamides having
a hydroxide group, hydrogenated castor oil, and alkylamides of N-acylamino acids.

4. The magnetic material-inverting display panel according to claim 1,
wherein the magnetic display material is formed by: dispersing magnetic particles into a
synthetic resin and/or synthetic rubber composition having a first color to form a layer;
and cutting or pulverizing the layer one surface of which is coated with a tinged
composition having a second color.
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(2) Alarger area ratio tends to cause an adverse effect on adhesion on
the back surface at the charging. That is, there occur problens such as
insufficient adhesion owng to insertion of the magnetic parti@G9€CT 203)
In the overall evaluation, the marks show that @ is very good, 0 is good,
X 1s bad and unpractical, and xx is very bad. The magnetic

material -inverting display panel of the present invention exhibits
excellent effects that a display and the erasure are rapid and clear, and
mai nt enance of the display is also good. Although only sonme exenplary
enbodi nents of this invention have been described in detail above, those
skilled in the art will readily appreciated that many nodifications are
possi ble in the exenpl ary enbodi ments w thoyt materiall departjng from
the novel t eadhi ngheimauBRirRaleiaEyF G ISPl BRhRl 5RO aRgdB ]y al |
such nodidr&iat HRbRIYIRSteri ' | ih§ infhgnBic paRriRRsAiftotdni S

i nventi g\?ﬁér%g t%@grﬁgﬁ%t_-l’r_c 9%83 Q%eﬁ%ﬂ??&gﬁgﬁgffbg&g?gﬁdgl - Everti ng di spl ay
panel csypthetic resimahdignsynthietipribbenaompesition havipg adisstgalnrie dorn alayeial ue

conpr1 s Pgb AR 85 T onErE8 oh bl i WAl PR BhGet SEeL P

S- pol e- s1avingeeséduhdagoldy: pol e- surface, a di spersion nedi um and a thickener
as nmain conponents, a total area of S-pole-surface or N pol e-surface of the
magnetic display material being from60 to 500% of the display surface
area of the display panel. 2. The magnetic material -inverting display panel

according to claim1, wherein said total area of the S-pole-surface or
N- pol e- sur f acéb.of Thrmaggatic materiabinveytingdisplay prnelacceitingto any 9% of t he

di spl ay Iy I . i 2

mat er i alp?’gé‘%“g'ﬁff’%‘ﬁgi @J;;)?r%g]etegrlllgmdg%‘lsé%ér?glﬁhghatgoa %@@I@%ﬁ%’dSS to ahSel\rUgi] r? n? he
t hi cknera viscesiy of 3 o350 mPhect ed from a group of fatty acid bi sam des
having a hydroxi de group, hydrogenated castor oil, and al kyl am des of
N-acyl am no acids. 4. The magnetic material -inverting display panel
according to claim1,

7.  The magnetic material-inverting display panel according to any one of
claims 1 through 6, wherein the liquid dispersion has a yield value of 0.92 to 7.5 N/m?

and a viscosity of 8 to 350 mPa-s.

8. The magnetic material-inverting display panel according to any one of
preceding claims, wherein said supporting member comprises two substrates and said

liquid dispersion is sealed between the two substrates.

9. The magnetic material-inverting display panel according to any one of
preceding claims, wherein the liquid dispersion in which said supporting member further
comprises a honeycomb cell and said liquid dispersion is sealed into said honeycomb

cell.
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wherein the magnetic display material is fornmed by: dispersing nagnetic
particles into a synthetic resin and/or synthetic rubber conposition
having a first color to forma layer; and cutting or pulverizi§® 0CF 203yer
one surface of which is coated with a tinged conposition having a second
color. 27 09CCT20M 5. The nagnetic material -inverting display panel
according to claiml1l, wherein the nmagnetic display material is formed by:
di spersing magnetic particles into a synthetic resin and/or synthetic
rubber conposition having a first color to forma layer; and cutting or
pul verizing the | ayer one surface of which is lamnated with a tinged sheet
having a second color. 6. The magnetic material-inverting display panel

according to afy Ofte m’agnellmathriag}lmde&in@dlswaﬁbahél dcb@rdfnglw ghydorifsfr Si on
has a vy a viscosity of to 35 nPas 7.

ield value.o ﬂ
The rragrPé??"ca[’h%F'éFP%lw'?q{@'Q 8‘? SU'HI&?H%?OBA'MI '(‘é‘&?&ﬁmﬂj’”ﬂf& R§HLSH
claims % r YWaes i d val ue of 0.92
Co 75 N e SorSieCtil sud Il cépefpigh rESEab g R el
materi al -i nverting di splay panel according to any one of preceding clains,
wherei'n said supporting nenber conprises two substrates and said |iquid
di spersion is seal ed between the two substrates. 9. The nmagnetic
mat eri al - i nvertf.ngThi sabagtiomatdriakirn@rihgdisplay paKelateorifing { &oeshiee cl ai ns,
wher ei n the(hi gu d|s ersipn.in %ﬁéch said su ortln menber further
conpri sd¥CE 8{?88 betpip e dadi rrerra'en&om@@s% anahtstaticageety i nt o said
honeyconb cell. 28 090CT2003 10. The magnetic material -inverting display
panel according to any one of preceding clains, wherein the liquid
di spersion in which said supporting nenber further conprises a capsule and
said liquid dispersion is sealed into said capsule. 11. The nagnetic
material -inverting display panel according to any one of preceding clains,
wherein the liquid dispersion conprises an antistatic agent. 29
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