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panel .and a magnetic mgration and reversal display
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m gration and reversal prgicaibpayofet hod wherein a
display is formed using a magnet to cause the
mgration or mgration/reversal of mcro- nmagnets, and
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BACKGROUND ART

[0002] Magnetic display systems using magnetic display
panels that can provide a display using magnetism have
been well known in the past, and the magnetic migration
display panel that displays by the migration of magnetic
particles as qited in Japanese Patent Publication No. 62

53359B and the magnetic reversal display panel that



m gration display, the magnetic particles (13) on the
front surface plate (10) side are attracted to the
back surface plate (11) sige, and the magnetic

di splay witten on the front surface plate (10) side -
of the magnetic mgration display sheet is erased.
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surface plate (11) side in this kind of display and
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that are representative of magnetite particles were used.
[0004] Meanwhile, as indicated in FIG. 7, the
aforementioned magnetic reversal display panel, called
the reversal type, is a display means in which a magnetic

display is obtained by: using a magnet for erasing having



DI SCLOSURE OF THE | NVENTI ON [ 0005] Thus, an object of
the present invention is to -4 provide a magnetic
mgration and reversal displjay panel and a nagnetic

m gration and reversal dlsplay nmet hod thereof that

can display two colors in addition to the background,
specifically, can magnetically display three colors

by using a nagnet to form a display by causing
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DISCLOSURE OF THE INVENTION

[0005] Thus, an object of the present invention is to



consi sting of magnetite, maghematite, cobalt-deposited
magnetite, and cobalt-deposited maghematite. [0011] 6.
The magnetic mgration and rgversal display pane
according to any of 1 to 5 above, wherein the
coercive force of the mcro-magnets is 4.0 KA/m or
nmore and 600 KA/mor less. [0012] 7. The magnetic
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{0009] 3. The magnetic migration and reversal

display panel according to 1 or 2 above, wherein for the

two kinds of magnetic material within the micro-magnets,

the coercive force of the first magnetic material is 65.0

kaA/m or more and 600 kA/m or less, and the coercive force

of the second magnetic material is less than 65.0 kA/m.



the nmethod conprising: formng witing by causing an
external magnet for witing to act on the

m cro-magnets for causing nigration and/or reversa

of the m cro-magnets, and thereby causing the color
tone of the specified surface of the mcro- magnets to
be di spl ayed; and then changing the color tone of the
witing by reversing the m cro-nmagnets formng the
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panel according to any of 1 to 7 above, wherein the yield

value of the dispersion liquid is 0.15 to 7.5 N/m2.

[0014] 9. The magnetic migration and reversal
display panel according to any of 1 to 8 above, wherein a
colorant contained in the dispersion liquid has a desired

color tone.

- [0015] 10. The magnetic migration and reversal

display panel according to any of 1 to 9 above, wherein a

fluorescent coloring agent is contained in the dispersion

-medium and/or micro-magnets.

[0016] 11. The magnetic migration and reversal



magnet (4) for erasing, the conponents of the

di spersion liquid (3) excluding the m cro-nagnets (2)
are colored and the aforemgtioned m cro-magnets (2)
are conceal ed, and therefore when viewed fromthe
front surface plate (10) side, the first color is
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the dispersion medium[FIG 4(a)]. The second col or
dighelay pstel reantdyyd imekitng any erfo-Imagndtos abdjvd,N whk@ein

| 40 i spersion.li.quid. ( mgrate ar L

A AR Ul 3 B AL b dhe e Pehagin dauia.
[ 1 Jof tHéﬁnagnmhg@éribomigrhtﬁ?g ﬁgd ﬁébﬁgshmedisplay

on, of t.he externa net.ic field on the region

G bl ity o I d furhadelahe Havigopaving a

ydiesipl apdilnge tobeta imeldobyt ariepefrstig , spachf nedpewstiage

e %_ex%gfle,.the N pole surface) of the . ‘
aror ehSiWiPdHEd "% ér FOrRGRELs PIFTorRREResEpyith magnetic

pelretshetha taldidif eirh@ nWeblliond angl @Bkl Red rePagfdcBiol-Nerom

t%forerrentloned nggnetlc di splay, the third color tone
'S SOERETE OBy IE Yng=alf®Spri 6Rdl SPBPPFEnmgMberfethat
rﬁt@ﬁ@'Wﬁ@naﬁgpéikibﬁrEﬁ@ﬁiﬁbewﬂéké&ﬁ9w£9t5§ﬁ§§é§e9¥ively
causi ng . the na%netlc field of the opposite gnetic
rﬁ@?&??ﬁﬁlBHSQBIoﬁftﬁyoy@QéPéay ARgREe ¢8) be abtadned by
sehectabar 8RERhEORGEnELI PI1LE ¥ gﬂ_ éﬁﬁefﬁéffm{lﬁﬂgt%

- the specified surface is displayed in a range a
t45dd nyherednse FRecafher rPipoohughet exteynahanagmseic
£Ret daf 95MBe1WE bl AE Sorgbgﬁﬁtﬁhef‘@dwff@iﬁ | 9 %c‘?“ﬁeOf
the optional portion of "'the witing 1s change

farradufndnbigi aytereal fppgnetbt fheldwisiamop]ied to act

A(Ehk. rLk i GREE M t POyt ' t.hj [ Ling col or
Oganh%ergéégﬁaggﬁmi%ngggggggg?#ﬁ$%% %%%%2##% %%?%%n%f
MiGEAEXPRr Pl Mhghreioe and etegendeh @bttEiaimirtdianagnets
i d | t Sy ( eversed. [,0021
SeeReru g LA P01 LO0E g AL YA (9 Honr
tore yehranspeli thley dastacon whirhatisom and fauersalcioan

t e ' I cantrolling the external

- mine €00 Sl e i Ve g otldofelt (dhrddite 15 s

Sed eflad artﬂqrewlexh reatqle haf ﬁme; éJ?)]teﬁﬁra]r G{ldgjrfsiag:j%dﬁafield.
tic aracteri st.i cs .o e _magnet or _.

L ng,]égc.Aa%ﬁgnF%:c?gngg fa ﬂ rﬁ%?éﬁgéddﬁﬁplaY

megtitypl aywlentein ridwemsainet iSpecidrataldny andn refdes for

i m cr.o- nets (2) to mgrate, the _m cro-magnets
AR, S H Al it O o toodroebve 14 wed,
tHe methgdisiontphie samepint of the height of the cells of

t he di spersion

t he panel sg&e&pt n?gper in which

| i quiod™HsS 9% &dited By Wh&APE PG PO SiEeraal( pagnek Epc,
wid tlinge AN oex &Rl &ilfrdi giegretrbs caLgh Al ﬁi@.ﬁ?ggion

reversal display panel of .the present 1nvention. I'n
angl/ioy r@vErsals %Goiths BgarRsTagratryagndnthernby rassing
tHeh@lo 1370 ¥R e0b £ @5ieS k3RES rli8q2ddedaceCoRS EAUCR LY. 2
- conparatively strong external magnet is

magnets to be displayed; and then

changing the color tone of the writing by reversing
the micro-magnets forming the writing by causing a
magnetic field of the magnetic pole opposite to the
magnetic pole of the external magnet for writing to act

from the same surface side within a range that other



sel ected when witing. The color of the magnetic
display at this tine is determ ned by whether the
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than the m cro-magnets (2), and which surface is
facing the display surface side poses no particular
problem [0025] In brief, the magnetic nmaterials that
configure -11 magnets, etc. are generally classified -
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magnet for witing to reliably provide a magnetic
field to the nagnetic particles or m cro-mgnets by
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a conposite of materials with differing nmagnetic
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.qhal IS ar erjstics nd _no

R T g e e e A
virddlinge - nmidpee ciod ome sell egxiede s remchhasebkackcolors can

[ I h | or or _reddj sh naghepatite,

s £ 8o PR BDER) BRTPrennli Fhiri t8. Sghacvednhy

- condda imgy miercempguriedhhivinyhenfusposeces 66l ewbngolors
descri bed,

icr.o-magnets. [00421 As preyi ousl,
PR e T ReE BT G RaPrC ke PP LP P hibRe ah external
mAgoet- fagnerstang andeaaf beeeinel nhghbe €6€rer¥€ing
is. 65.0 kKAAm

| ce_of the first gnetic materi al
epgh7%e8) chMBasPLEkRiP OB ki m (78690 Rt oFas bodagnet: for
rpvekeiabl yith5aO0wkAk b §idt Q&) Forcapre and 350 KA/ m .
Ce) or, |l ess; d t he, coercive force of the
(083350 Thutthee i ElS oS TRy 6 G 1 ( 817
cOrpal8043L1yfsthendi esterRenehdgnsBt £ i +ddASLE conduct
force of less than this range, the reversal

coercive f .
58565 ERGFAEY oFF LE1RSr RARREY n BigraiRidisptay, to
conadeqush ei8Bacteser i eEr 4Dy e Mhen wisd AgrIihee | ay

coercive force material_ alone; the magnetic pole

SQLFFEE kDB CORMEr M & r PG HR TS $ltCEk® ani f or m
cPp@thelvaly aysa®mi ftePanle! qedhSplay %J@%gré b odfer

and there i's a tendency for the display to
That - pRfMHEP vra9nges P ERer tithamkéod® o |thd part to be

EPEF S Gni HF L€ f fd nEgRet igl |
rl arge, t heé)fm cr o-rh%gﬁlr;et%f%ée%one m;dglﬁeetnlr%aﬁﬂyfé éozlb‘?se ot
thepanigreteagesks tare ndierkrdlem dgsner alHavendanc whdror

cAH RSB LA PR BT 2R 2 e
samd qanel as in the present invention, there is the risk
of breaking down the magnetic poles of the micro-magnets
if priority is given to conducting satisféctory migration
display and selecting strong external magnets, and in
this case, a satisfactory reversal display appears to be
difficult. On the other side, if priority is given to
maintaining reversal display performance and a weak

external magnet is selected then the disadvantage appears



inrelation to reversal characteristics easier to
obtain wth smaller anpbunts. Nonethel ess, if
exceeding the aforenentioned; range, there is
restriction that the conpounding design becones
delicate. Specifically,: because the magnetic
characteristics tend to depend on slight disturbance
in the mxing balance, if the mxing anount is nore
tlh\ealn t e wmslmtednmjnétrﬁg: affotoy ,id Reeals Wifear & drmaRating
flux den3| of th m cr.0- magnet s thenselves tend
- IRt Péea iHG P Gg GBI TRt Iom tselt
b&cmmnsnﬁﬂﬁﬁihuﬁﬁujIﬁlﬁhﬂhdﬂtd|§éﬂﬁhﬂﬁdﬁﬁiy reversal

hal ] en as s for manufacturing and design
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e slde chariac o i IPHARR R 1065 3R g8 ¢
the coercive , force of the first magnetic materials i s

RAE 1 HAIP s 46 disanyantposath ﬁ@@\/e\agmeﬁ:ltchéorce

[ERONEJITRG Gidatk MRS icdndids idg SSRGS ALG lay and
exceedi ng the above ran t he surface magne flux
FEgy g ﬁé‘%Pélﬁf@Jﬁﬁan eroperties| eds thﬁed@ﬁ@@fﬁoen

BIEET e ] %@sWh%% 3oae1 %Bn%%%ﬁgbﬁe facce rgggﬁ&'ag§oblems
al one, aggregation of the m cro-nagnets ten

g WikAd PrPcess FRitAg lanwdhh oestiécidgnet pdaced on
tmﬁl%%ba%nb%rbﬁﬁ%ﬁ%d Wt ﬂrggﬁﬁgﬁgcﬂﬁ sbyibhe; é%éi%sa

performance, the n1grat|on C P 8ties
Slﬁ@@eﬁecaiimfn§eﬁﬁf|leuéﬁt1easwathemmgratpcmmeversa:L

d@%@i%gu§§ﬁgé d%&eﬁﬁ&ﬁ Bh%hg'ﬁgéeg%%net?% eh%&%eknal

or "the second gnet | nmat eria epar
mggoaesientiehdd paagey, tHef probléemeshan hatmnﬁaztﬁgy re-

t th
wernonanniod; Bk, ROnREELE! TRRG S Sre PrbRetes Biagption
apgosyerend, dihplbpupdney bﬁtmnenptEEenﬁetﬁV&ﬁti@ﬁcee

_ f t t d th d

riEpLVEs) thErEBPTEs ol biiod nilfonsoReta teiFhe

spbcefheﬂdcpnﬂntlansmhhah eh@ub@smeb@bﬁalﬂéa$r@@a@@0€he
bet th h t t d

rhfige R, S8 ToRELITr Bt crrbeial MoaSRet ol a5 oo 1 oomtice

sabis Eapm)ryrem@tam@mﬁeﬁeﬂsaanﬂhs@lépnlEy Casifp At Hhely

force net th a surface magnetic fl ux
fﬁ%%s??%e%?loﬁﬁﬁﬁt %ﬁff%%ﬁ iRAERFted for witing as an

3 [eonsz]nal Batagnelble ficldbnddat dife woigddteidmangt for

ng. generall used in reversal type magneti c
r%‘é‘ﬁ%?% AROSY Aoicomagmat e dmiRrewoudh a

ASskEF A6 iﬁigﬂ@idﬁtéﬂﬁlx C@g&iﬂlﬁlﬁbo%at]éﬁa@é i th

equi valent to a magnetl c material 'wth a coercive

*3%tEe GV KAMe MaRsieic maRare eharmgmmiear fdrce
THECHESAs | Mt WY Sfuf DIORYH QD dfhd o ld'o%ﬁ;ﬁcc%e 65.0

KA/m (817 Ce) may be cited as a satisfacto
- TYHESHo I REFSIantsh arfditlyp gH axee-magfriedsst s1sefd tilne the

r&MAALe RANEInadHSPRY %fyiﬂléyqlﬂaqrel, an%lcecherefore, the
materials used were from a single group of magnetic
materials or were materials with extremely similar
magnetic properties with the only difference being the
degree of manufacturing tolerance based on processing
precision, and a satisfactory balance was not provided

between the magnetic characteristics for contributing to




coating on the m cro-magnets, and bi nder conponents,
etc. A sem-hard magnetic material of 0.5 kA/m (6.3
Ce) or nore and less than §% 0 kA/m (817 Ce) is
preferable as the second magnetic material. A soft
magnetic material is theoretically a material of
about 0.001 kA/mor less including 0O KAAm (0 Ce), and
can be used as the magnetic material exhibiting
mefgfredtiione ameignek maghatde! ehiasthicts riigt itbe fpresent
igﬁf@%%&p. verthel esg, there is the problemthat
COMN A d e gRe Py STEferi al s and soft magnetic
[oa3erni al sthhal, bA¥EmacyBLyabawrs§0og568Venf Ohe€inddndlibns
%gner lly difficult to process as fine particles.
rBded§Se tPhE AP o i ndfhetigharld EORPILdEEeNAPREINLC
me@eReslkewiFht eibabs ASrdedGkirBedndbRYRdsi brl 8oercive
- preferable to nmake the magnetic materials into fine
IR&FEI-cl 8§, 18n8happhy EOSéégﬂﬁngp breadep the range of

mB3hkiehbesnaFRWBYe, stiBst §LAR 8t tﬁéoggggkgﬁt tbek8ive
difficult to process these materials I ne

TpaFei efetheaRdct AenagpBrEsy hetaagnanflctaaebEpahsmhave~

magREEBALALLVELY £l 21 065 8h2 olgE'éf9@5ﬁ£ﬁ§b£P§n§!é of
problens with reversal and mgration characteristics.

migpaglonNathraptryerifbhcehandugartitbwhiegi bpsreversal

cﬁ99§EEéHEE9gcéhe m cro-nmagnets are those as described
above., good results can be obtained. In addition,
[0R24] t hdiomrevered Phe rmlemnormesgnethe memivess diawe or

rgi r 4.0 .3 or _nore. and, 600
mGEs BHids S LpiSador e A ELMARY. Fachafie P 1808 20
forshonegaetic JMQt&Alal (CQO00E3ing 4 esbgh ansermive force

b 12. 1 90e) _or e and 80. KA/ m
nPEELERE danda ' Qe lOhA madnOr B S I St TR 10w
- c@bt@imdfo:f@@@téﬂhiml?aﬁﬁmgp%ﬁt Oir;‘tétﬁ::HhOVcﬁan- have

r e _reversal characteristics t he .
a1 EL08 1) Koo d e B S IO A E A Ry [ aihediay
magnein atsd gt e sobrsiagd ¢ cebtmierd 2 S Bl @ieras
descri bed above; th%_ netic ol e syrfaces, of the
3 GRF LR G & SHETRR RO LG AR &/ on
cdiysospiane| o flinst evyi S18 fieh Sd dffedit ddifife i a
t endency. for the display_éo be ill-defined or )
CHAFEES 45 mdidedd QF JHP sl SUss) Ratar ials

arsel s idigeridierexiafd@lnd el s dAdRANGIdL pRws of
the mcro-magnets are prone to break down. [0050] If

[4B e cortar Pidhe CRSEF Vieafgaces nekeadads, indigate
maHdice REIAEIE Habs idensidofr £t18 Ty HA IR YARE S §
E?ﬁénselves_becones tqégfar e gg;a reégpf, éggyegatﬁgﬁ
Togrce mngt @adddieCompddirisly Maticharagneid oniieteniadseead
a1 1 VRRIiSYN SlleY & il {28 LilaRfet 1 @ XhEr Nalg
magnetic fi'eld, further aggregation occurs, tHeréby
thesesiang magnetdcprgtieatinlge ddath ed calddfé icd@51tp
mégﬂé%IQQ'usqh%r%h“@&ﬁ%&%aﬁr%%%%%gh% %ﬁ%&&ksewh%% forming
a reversal display of micro-magnets, the high coercive
force materials contribute to manifesting good reversal
performance. For example, hexagonal crystal
magnetoplumbite-type ferrites such as barium ferrite,
strontium ferrite, etc.; rare earth cobalts such as

samarium cobalt, cerium cobalt, yttrium cobalt,




foll ow ng magnetic characteristics a) and b) per unit
mass. a) Residual nagnetization: 1 to 35 A M /kg (1

to 35 enu/g) b) Saturationpgnetization: | to 100
AM kg (1 to 100 emu/g) [00521 Resi dual

magneti zation contributes greatly to reversal
characteristics of the mcro-mgnets, and is

necessary in order for the m cro-nagnets to change
phigsaidyanismasditd] yetas, ;pessidihg al 1681, atsiagia idmi-i8on-
ext er nal netic field., If falling short of the above

Tddggen Yor SRR W fF N Nedorevdedel spaling

nexgRadin G dhe Jdlarge etldie rEhC e mageat.s tend to
egate. [0053] Saturation magnetization
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Eéfgﬁtﬁrli but ¥&RHNALE t dOW RRCKTAVE- AagREt NALGEARESN

IPAICREIL aHlelrG%1 sARd thS af @ i ghR1YIURIAG FRGREHGve force,
sensitivity by which the nLcro-nagnets are steadily
thadndSi-c MAbprdcdsastisd By hEcERedinte caggrdviec force or

1lis@l dmohfly frRlsieng rshert fh h@%i@bﬁﬁ%egﬁﬁ?g’ahae emi-hard
m cro-magnets tend not to reverse, and | exceeglng
mageetagngaterpiale c padnkgees arenagoehdgr mgaeeials that
0 e e Y+t ' haract eri st
A T e A L e e Tl
magRRtikg figlde Wheandipgniph) aSatgration display of the

et -Qn: t LK 40). / Q)
niEgBERaiREE St the' Bad oluMeve Bobile hRKEFLSIHI Phces
cofhtrhbuirecto- maghéestisgdgpndt hégpatient penfennanaecar e

I.n Lih dif > colors he sha ' o]
- rbErERdmbLly AhbREEERE . P8l Eret ey E0FR -ttt otne
- mdggplkayef onndt cobathadaepbeitstli naghteat e i ngnybahbse

: -cal l ed. etic pen_and the shappness of the
28 FaT L5 PRI TRAT Lo nFErE Fapnbr et nEbrapte  rate
edrthefenriyecobndedhrpotediaxedprebieriadl yitd@se

red utting or ul verjzing.a | amnate

(BBFEFT o P Cib by BVt [ il iioutaensts can
hawvgnat ctearl grbabadespeasngd oN Bhe SYAGHeti€ resin
ﬁnd/QE sxnthetic ruﬁber.conposition of a specifjed
CRAFBFEPELEDATR L hi e MESFRrRUIRSID AT i AT APtk her
sapeoior Qiigpiei el abh@ PXPEPELE HLradl&F Dot TRINGF Smaking
“prepared by form ng. a magnetic, material di spersion

4| SRR OBhEY %%%%%F%%%%W%‘é‘bofﬂl%%gm PInslekc and

cleattdderideigesul tant | am nated material; and mcro-
magnets prepared by cutting or pulverizing a | ayered

tic eyt the dirdeiomesig@asicen Isaydy as the

nif@rRoss ad rEageld © Atd Sl &S A fRenARS, 1Y Bywing the

synthetic resin and/or synthetic rubber conposition
agiign specile ekl nagnetmgatiealdy taren afdleor ed
sa st ﬁﬁgﬁrﬁgiﬂaﬂdﬂly high coercive force materials,
the micro-magnets are affected by their magnetic force
and the magnetic field from an external magnet such as a
writing pen, and aggregate in a pile rather than lining
up in parallel on the panel front surface side. As a
result, the problems arise that parallel arrays covering
the panel front surface can not be achieved and that gaps

are produced where there are no micro-magnets in relation

to the display surface, and thus it is difficult to




[0056] . The dispersion liquid in which the mcro-

magnets are dispersed is preferably contains a

colorant, is colored, and_has a specified yield

val ue. The reason for being colored is in order to

‘erase the display when the mcro-magnets nmigrate to

t he back surface side as described above, that is, in

order to hide the color of the m cro-nagnets that

obaad ns ep[a.rlaue@ pllegmahbe cbhefbstur frae@esiide tﬁ@d eE}%\f%mely
rate he back surface side, and to reliably
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J.%léh?%ta%'ihbalth}é REASRE PYLyUS BY E‘h%ofﬂ?r&oﬁlg Hété tends to
npl ementary col or.” Various types o plg and
payégce épéatééﬁa§§0§mlfﬁﬁeysééleéteﬂeasarhe dohbladtup

baBeqy bﬁl furMah Uﬁntérfgf:eﬁggd M, 55Ot ARY ”ﬁflér& OaPS %‘_unlts

properly dispersed Int i spersion
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forepdmebpueads 0s3atbeBdendy nfor Coaveasidwal net hods
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e rRathioord, LiE et te PaE 0 R REP RS Ll by
th@aﬁn@aaeuiepersiEegmedummnrewet@abk@mﬁformammé;wfwére
18ng f’il ngglﬁt!:ztﬁcgacr[llcglentrﬁaegrtbgfe:%pqy%%{]iaa%lco%%& to become

magné
hypscosns it ins twiadtein nilgs anmmbrma@va:ﬁal ffcO e

tion, and di s Si o uid with, a
EFEL RS DR Ol Se id SBE SRRl el (i da
beﬁ@:ﬁlﬁéﬁ} Iﬁinmlotﬂtartre:td)et@césfﬁry ,etamcln ﬁelhﬁellﬁéﬁ %&gjﬂdﬂged
ersion | i,qui re not particular Iimte an
SRPG Db S e ddn 18 Hediradn, dbidictys
tl&E]f@l'Eglﬁﬁ d@ﬁm%@@amu&uwfﬁal@w&%é Rate1d value

% an rou y hexagonal honey conb cel |l s between
ag e‘éJeécE SRGHF Qi Jorduisk it g defatto avoid

tlaly ,aﬁg&el_f‘e?llihssﬂtﬂfe QI s AR riiiRfd I Qbrstifed M-RRmagnet
sui tably used. [0058] Exanples of magnetic m gration
T RPN IS -G Ty iearle ke trae usisddipaitive oft eastual

indWeeEds O Migile 1RE vaARSC Hnke dr i s it s%%lega changes
i nvention wll be nore concretely éxplained using

OVfiTadridifs ANdERAVAL BSjoadearsice OF [HhE5gRIAeh e ptha@n@lallc
ORI RRbIIHR B, e ahlikow %gmge%%%%w

t
pto coat and dry a magnetic I nKk, repare
Fqﬁtﬁﬁehsﬂﬁbﬂ@ﬁ@n@’§§@'@Bﬁ@r@adhmagaﬁpa9|ﬁueﬂdls$medgem

R on hise! SaP o Fen g B en kAT Bt e LckPREd
wripgny ﬁ@ﬁemﬁatpgﬁysﬁﬂlduwpﬂhya of only the desired part
become more difficult, posing the risk of engendering
cumulative problems.

[0039] Further, it is also possible to use mixed
multiple types of magnetic materials, specifically high
coercive force material and low coercive force material,
ag a granulated magnetic material. Such examples include

the magnetic materials obtained by mixing multiple types



t hi ckness of 25.0 m The thickness of the blue
magnetic ink layer at this tinme was 25.5 pn1 and the
coated nmass was 51.3 g/ nR. _1#6 Procedure 1 [0060] The
resin conposition was di ssolved in MEK in the nixing
ratio in Table 1, and two kinds of magnetic materi al
havi ng di fferent magnetic characteristics were added
and then di spersed using an attritor mll for one

mthﬁmqﬁmﬁlez dé};&ﬁaﬂlﬂm@m@ SHAPYS iftho-
substance whi ch prepared by di spersing blue

B FHent |H?Wl%§né’dd@t?n( FIteadpidrs itdrem ivgiditd 4 n

piweide Xigig ratio in Table 1, and was m xed and
stirred. Thus, .a magnetic ink presenting a blue color
MR Ynt ai Add US(iSel PAlYaley 60¥aIs®) fPreccmaterial,

ﬂﬂg¥§ﬂléﬂﬁﬁé“ﬁ¥§¥'ﬂhdﬂﬂ<d@ﬁéd&%ﬂéﬂ$dﬁ%ﬂggdif@ ﬁ%&%%ges
and dried, and the bl ue magnet | ¢ sheet describ ové
Shss Sémfﬁcﬁe@aqﬂ@(%gj ety demsitie @fi heofexttiegnal magnet

LARASIH AR %@Jc%\@a\ﬂ@%e %%%&%%gn Gdideed on pihg sl e

magnetic | ayer of the sheet 'owm ng the procedure
e EtSh édrda @@k aeyna thisi meginelk 1d @péﬁsmai t@mnmabe@—

nynihe bl ic ayer, e e
mﬁ?ﬁe o %1 r B Y fatgq %%%ﬁ%%b %Be revwggal
PIODPRIFARE . V%lte plgnent dlsper5|on elenent 60.0 nass

A (t iu t. ersion_el emen
S S T
dﬂéiﬁﬁlﬂEKmsghaticnchasabtdrpatuss6ar@%toﬁpbuaﬂbd 802 the

VEK), . [ 0064]
SRR3R bt bl s ’EDab Bl RRGCRPEN GR PRBLRRPr1E
thekhligheroetctiie fheet mhokkduilsghtlre proceddiee force

_ SCL.i above d,.a pi ink layer .was | am nate
t%% ?%eﬁmg|telwg§e?ﬂ ?h%g ﬁh@kﬂgysC8¥rFﬁ¥epFﬂEC?nﬁaterlal'
Fhayherwaetﬁeﬁ mateﬁmdlsZEh&hecaﬁapbﬁénﬁﬂéﬁlyﬂﬁe9u§ed as -
[n2, .Pink Q%E%F &er5|o ienent mass_parts
nfgfEr 16 BAERE IR mik e e aP LR orprbeupiad s Long o5
tBOr8%s Restbe 2DsR OBS& padt snfepexye! 881 PHAEK
vent sol solid, parts 60.09% [0065] The 3

pRErAFRanEE P hokR Ry M F bR AN eV aAL hied ke ist ics
andahedpBHeREmIV 4 Re ac £@88d Nedrh D CkNe§ SoPfmddndrid a

coatin f 76.9 g/ n2. [0066] Subsequently, after
ME R 51 ehat Ral hage MABRST HaghEta b oo ines Hendhses (b1 ark o

nigket 1 he, b&é@béﬁﬁétt$61$ied or reddish maghematite,
green chrome oxide, yellow lithium ferrite, etc.; and
these may be compounded for the purpose of coloring the
micro-magnets.

[0042] As previously described, the two kinds of
magnetic material in the micro-magnets are more effective
if the coercive force of the first magnetic material is
65.0 kA/m (817 Oe) or more and 600 kA/m (7560 Oe) or less,
preferably, 65.0 kA/m (817 Oe) or more and 350 kA/m (4402
Oe) or less; and the coercive force of the second
magnetic material is less than 65.0 kA/m (817 Oe)

[0043] If the first magnetic material has a coercive

force of less than this range, the reversal



pol e and the pink face the S pole, the coated | ayer
was peeled fromthe base filmin the formof a thin

l eaf, and after being finelygpul verized using a
cutter mlIl pulverizer, was sifted to obtain

m cro- magnets coated w th blue/pink col ored magnetic
pol es and having a particle size of 63 to 180 pm
Here, the magnetic characteristics of the
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steresis curve the ‘mass of tHhe m Cf 6- MR
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045 Moreover, if the second magnetlc material has a
coercive force exceeding the above range, the surface
magnetic flux density of the micro-magnets themselves
becomes too large as when using high coercive force
materials alone, aggregation of the micro-magnets tends
to occur, and if the mixing amount of the magnetic
material is reduced in order to satisfy the reversal

performance, the migration characteristics tend to become
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ink ayers were not ap Iied. Moreéov
more and less than 65. /m (817 Oe) 1s preferable as
the second magnetic material. A soft magnetic material
is theoretically a material of about 0.001 kA/m or less
including 0 kA/m (0 Oe), and can be used as the magnetic
material exhibiting effective magnetic characteristics in
the present invention. Nevertheless, there is the
problem that semi-hard magnetic materials and soft

magnetic materials that have a very low coercive force



after preparing the dispersion liquid in the sane
manner as in Exanple 1 except for suitably m xing the
thickener as in Tables 1 tg 5, panels were prepared
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Qﬂ% magne¥§9qgggg91angg%to flgéwgggtlcles, and apply a
coating, etc. to the particles. However, in terms of
properties, it is difficult to process these materials as
fine particles, and therefore the magnetic materials have
a comparatively large size. This carries the risk of
problems with reversal and migration characteristics.
[0048] Naturally, when the magnetic materials
constituting the micro-magnets are thoée as described
above, good results can be obtained. In addition, when
the obtained micro-magnets themselves have a coercive
force of 4.0 kia/m (50.3 Oe) or more and 600 kA/m (7560
Oe) .or less, preferably 4.0 kA/m (50.3 Oe) or more and
310 kA/m (39000e) or less, and more preferably 12.0 kA/m
(150.90e) or more and 80 kA/m (10060e) or less, further
desirable results can be obtained.
[0049] When falling short of the above range; the
reversal characteristics of the micro-magnets tend to be
inadequate in the same way as when using low coercive
force materials alone as described above; the magnetic
pole surfaces of the micro-magnets do not make uniform
parallel arrays on the panel display surface side, and
there is a tendency for the display to be ill-defined or
impossible to make. If strong magnets are used when
selecting the external magnets, the magnetic poles of the
micro-magnets are prone to break down.
[0050] If to the contrary the above range is exceeded,
the surface magnetic flux density of the micro-magnets
themselves becomes too large as a result, aggregation of
micro-magnets occurs. Further, the micro-magnets are
hypersensitive to the effects of the external magnetic

field, further aggregation occurs, thereby causing the




~ONOmMmMOYQ MI' NON ~Mri.-i N HH ntom rwH . NUpo a)
14J4Ja) .11 01 vi-z(drnm4 tpNwWry'"'4J-Prl 11z P(d
Pbi NI Il nmO?c’ ?7GXNNz14 ti " -'M\NB-1FIO "4 db }~U

o= =MW " Awwd r13 P ~rl UUOmU ' U"S5 pNa)b+ !
SJixXWQtooU...~a)' HWN VO 0 OOOv00%$20 d0aO 'i. -A, X

problems described above.
[0051] Moreover, micro-magnets preferably comprise the

following magnetic characteristics a) and b) per unit

mass.
a) Residual magnetization: 1 to 35 Am?/kg (1 to
35 emu/q)
b) Saturation magnetization: 1 to 100 Am?*/kg
(I to 100 emu/q)
{0052] Residual magnetization contributes greatly to

reversal characteristics of the micro-magnets, and is
necessary in order for the micro-magnets to change
directions as rapidly as possible in relation to the
external magnetic field. If-falling short of the above
range, the micro—magnets tend not to reverse, and if
exceeding the range, the micro-magnets tend to aggregate.
{0053] Saturation magnetization contributes mainly to
the micro-magnet migration characteristics, and is for
producing magnetic sensitivity by which the micro-magnets
are steadily magnetically attracted by the external
magnetic field. If falling short of the above range, the
micro-magnets tend not to reverse, and if exceeding the
range, the micro-magnets tend to aggregate.
[0054] More preferably, the magnetic characteristics
are as below.

a’) Residual magnetization: 3 to 16 Am?/kg (3 to
16 emu/g)

b’) Saturation magnetization: 5 to 40 Am*/kg (5
to 40 emu/qg)
{0055] As long as the S pole and the N pole surfaces
of the micro-magnets used in the present invention are
tinged with different colors, the shape is not
particularly limited. However, taking into account the
display formation characteristics when writing with the

so-called magnetic pen and the sharpness of the display
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formed, the micro-magnets having differently colored
poles are preferably those prepared by cutting or
pulverizing a laminate material in which one side of a
layer composed of a magnetic material dispersed in a
synthetic resin and/or synthetic rubber composition of a
specified color is coated with a colored composition of
another color. Or, preferable examples are: micro-
magnets prepared by forming a magnetic material

- dispersion layer on a colored metal vapor-deposited layer
and cutting the resultant laminated material; and micro-
magnets prepared by cutting or pulverizing a layered
magnetic material, in which one side of a layer composed
of magnetic particles dispersed in a synthetic resin
and/or synthetic rubber composition of a specified color
is laminated with a colored sheet of another color. .
[0056] . The dispersion liquid in which the micro-
magnets are dispersed is preferably contains a colorant,
is colored, and has a specified yield value. The reason
- for being colored is in order to erase the display when
the micro-magnets migrate to the back surface side as
described above, that is, in order to hide the color of
the micro-magnets that have separated from the front
surface side and have migrated to the back surface side,
and to reliably conduct migration display and erasing.
Further, at this time, it is also possible to hide the
color of the micro-magnets by complete concealment, and
the display color of the micro-magnets can also be
substantially erased by using a color tone of a
complementary color. Various types of pigments and dyes,
etc. can be suitably selected as the colorant. The yield
value is for the micro-magnets to be properly dispersed
in the dispersion liquid, and is necessary to prevent
sedimentation. Specifically, the dispersion liquid
preferably has a yield value of about 0.15 to 7.5 N/m?,
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Conventional methods may be suitably used to obtain these
physical values, and the dispersion liquid may be
obtained by suitably mixing a dispersion medium, a
thickener, a colorant and an antistatic agent, etc. When
making the magnetic field act on the display panel, the
ﬁisCosity must allow migration or reversal of only a
desired portion, and a dispersion liquid with a viscosity
of about 3 to 350 mPa's is preferable.

[0057] Support members that retain the aforementioned
dispersion liquid are not particularly limited, and
-support members that make a seal around two substrates
arranged to provide a gap, support members that arrange
roughly hexagonal honey comb cells between these two
substrates, and support members that arrange capsules on
the substrates, etc. may be suitably used.

[0058] Example; of magnetic migration and reversal
display panels that embody the present invention will be
described, and the present invention will be more

concretely explained using diagrams.
[EXAMPLES |

Example 1

[0059] A blue magnetic sheet was obtained by using the
following procedures to coat and dry a magnetic ink,
which was prepared by dispersing and dissolving each
composition listed in Table 1 in methyl ethyl ketone
{called "MEK” hereinafter), on a polyethylene
Terephthalate (called “PET" hereinafter) film with a
thickness of 25.0 um. The thickness of the blue magnetic
ink layer at this time was 25.5 wm, and the coated mass

was 51.3 g/m’.




nMOO00Or NOMMWM i nO O, ~i or CO000 OO0Gr OMMOT NOMOOO N pOx
-0000 No roroN "SaSki N0 ~a) w a)A i -P-P xrnrt
| Orl MWry'ryrPp' Uiro a ~ - Uf( 6 C~0, Pb) mOmM\tij
U w3romU U U U WUUI xx XXxa oUxa)>WO> m4J 0 OroU
-.igq 00Oxvv"o:j4~_1 OSUI OO b0-11 "ONr.11 roNN N
vvaaooow~00S ox2P s a~ xHU ' 2WANr ~j ~UNN- Hm N

Procedure 1

[0060] The resin composition was dissolved in MEK in
the mixing ratio in Table 1, and two kinds of magnetic
material having different magnetic characteristics were
added and then dispersed using an attritor mill for one
hour.

Procedure 2

[0061] The pigment dispersion substance, which was
prepared by dispersing blue pigment in MEK, was added to
the dispersion liquid in the mixing ratio in Table 1, and
was mixed and stirred. Thus, a magnetic ink presenting a

blue color was obtained. (Solid parts 60 mass%)

Procedure 3

. {0062} - The magnetic ink was coated using a wire bar -
and dried, and the blue magnetic sheet described above
was obtained.

[0063] Next, a white ink of the composition below was
coated and dried on the blue magnetic layer of the sheet
following the procedure described above, and a white ink
layer was laminated on the blue magnetic layer.

The thickness of this white ink layer was 8.0 um,
and the coating mass was 16.0 g/m?.

White pigment dispersion element: 60.0 mass parts
(titanium oxide pigment MEK dispersion element: solid
parts 66.0%)

Resin: 31.8 mass parts (epoxy resin MEK solution:
solid parts 60.0%)

Solvent: 8.2 mass parts (MEK)

[0064] Next, a pink ink of the composition below was
coated and dried on the white ink layer of the sheet
following the procedure described above, and a pink ink
layer was laminated on the white layer.

The thickness of the pink ink layer was 8.0 pm, and
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the coating mass was 9.6 g/m®.
Pink pigment dispersion element: 75.0 mass parts
(pink pigment MEK dispersion element: solid parts 30.0%)
Resin: 25.0 mass parts (epoxy resin MEK solvent
solution: solid parts 60.0%)
[0065] The 3 layers obtained by coating in this way
formed a coated sheet with a combined thickness of 41.5
pm, a coating mass of 76.9 g/m?.
[0066] Subsequently, after this coated layer was
magnetized on the base film to make the blue face the N
pole and the pink face the S pole, the coated layer was
peeled from the base f£ilm in the form of a thin leaf, and
- after being finely pulverized using a cutter mill
pulverizer, was sifted to obtain micro-magnets coated
with blue/pink colored magnetic poles and having a
particle size of 63 to 180 um. Here, the magnetic
characteristics of the micro-magnets are indicated in

‘fable 1.

Method of measuring magnetic characteristics

'[0067] Measurements of the coercive force, residual
magnetization and saturation magnetization of the micro-
magnets in the present invention were conducted by a
vibration sample magnetometer (Model VSM-P7-15
manufactured by Toei Kogyo Co., Ltd.), énd the method was
as follows. Specifically, the micro-magnets were tightly
packed in a measurement case comprising the following 1id
(A) and main body (B), and when applying a magnetometer
magnetic field of 684.4 kA/m to this measurement case,
the hysteresis curve was recorded on an X-Y recorder.

The coercive force, residual magnetization and saturation
magnetization were derived from this hysteresis curve.
For the residual magnetization and the saturation

magnetization, the residual magnetization and the
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saturation magnetization per unit mass (Am?/kg) were
determined by dividing the above values obtained from the

hysteresis curve by the mass of the micro-magnets packed
in the measurement case.

(A) Acrylic resin lid comprising a disk with a
thickness of 1 mm and a diameter of 7.0 mm, and a
projection with a height of 0.5 mm and a diameter of 6 mm
projecting from one side of the surface of this disk

(B) Acrylic resin cylindrical case main body with a
bottom, which had an internal diameter of 6.0.mm, an
external shape of 7.0 mm with a hole 2.5 mm in depth, and
a height of 4.0 mm
[0068] Meanwhile, a thickener paste was prepared, in
which a thickener was added to isoparaffin having a.
viscosity of 3.2 mPa'S at 20° C as a dispersion medium,
“heated, dissolved and then cooled. Next, the thickener
paste, a colorant, and an antistatic agent were added to
isoparaffin and agitated, and a plastic dispersion
solution with the following mixing ratio was obtained.

Thickener: 1.3 mass parts [ethylene bis-12-
hydroxystearate amide (trade name: ITOHWAX J~530
manufactured by Ito 0il Chemicals Co., Ltd.)]

Colorant: 1.4 mass parts (titanium oxide)

Antistatic agent: 0.1 mass parts.

Dispersion medium: Remainder (trade name: ISOPAR M
manufactured by Esso Chemical Co., Ltd.)

[0069] Next, the aforementioned flake-shaped micro-
magnets tinged with the two colors of blue/pink were
mixed with the plastic dispersion solution at a
prdportion of 10.7 mass parts of micro-magnets to 89.3
mass parts of dispersion solution; the resultant mixture
was stirred, and a plastic dispersion liquid having each
yield values listed in Table 1 was obtained with micro-

magnets uniformly dispersed in the dispersion liquid.
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[0070] To measure the yield value, a Brookfield type
viscosity meter (Model BL manufactured by Tokyo Keiki Co.,
Ltd.) was used in the conventional manner, and the
measurements were taken by reading the angle of torsion
of the rotor when rotating the rotor in the dispersion
liquid at a low speed (0.3 rpm). The No. 2 rotor
included with the aforementioned model BIL viscosity meter
was used. -

[0071] Subsequently, this dispersion liguid was filled
into the cells of a honey comb multi-cell structure of
vinyl chloride resin which had cells, each having a
regular hexagonal shape having a cell size of 3.5 mm and
a height of 1.0 mm, and was affixed to one side of a
vinyl chloride resin film 0.25 mm thick using an adhesive.
Afterwards, the open surface of the multi-cell structure
was covered with a 0.08 mm thick vinyl chloride resin
film using an adhesive. Thus, a display panel with the

dispersion liquid sealed in the cells was obtained.

Examples 3, 11 to 12, 15, 24 (blue/pink color)

.10072] Micro-magnets were produced in the same manner
as in Example 1 except.that the components in the first
magnetic layer described in Tables 1 to 4 were used.
Moreover, after making each dispersion liquid in the same
manner as in Example 1 except for suitably mixing the
thickener as in Tables 1 to 4, panels were prepared and

evaluated.

Examples 2, 4 to 10, 13 to 14, 16 to 23, 25 to 33;
Comparative Examples 1 to 8 (gold/black)

[0073] Micro-magnets were produced in the ‘same way as
Lin Example 1 except that taking the first magnetic layers

described in Table 1, a 3.0 um combination of a yellow-
colored layer and an aluminum vapor deposition layer were
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provided on a 25.0 pum thick PET film treated with
releasing agent, wherein the first magnetic layer was
coated on the aluminum vapor deposition layer, and the
white ink and pink ink layers were not applied. Moreover,
after preparing the dispersion liquid in the same manner
as in Example 1 except for suitably mixing the thickener

as in Tables 1 to 5, panels were prepared and evaluated.
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(Note)

BaO-6Fe,05: Barium ferrite

Sro-6Fe,0;5: Strontium ferrite
NixZn;_xFe,04 (0<x=1): Nickel zinc ferrite

Fei0,: Magnetite

Co-y~Fe,;0;5: Cobalt-~deposited maghematite
Co-Fe;0,: Cobalt~deposited magnetite
[0074)] Preparations for writing were made by

attracting micro-magnets (2) to the back surface side
using a magnet (4) for erasing from the back surface of
the panel (1) as indicated in FIG. 1. &t this time, the
dispersion liquid components, excluding the micro-magnets,
were colored and the micro-magnets (2) were hidden, and

- therefore a uniform dispersion medium color tone was
obtained on a display (7) (first color tone).

[0075] Next, as indicated in FIG. 2, the & pole of a
comparatively strong magnet (5) for writing was moved
from the panel(l) front surface across the display
surface on the part where writing was desired. While the
- micro-magnets (2) migrated from the back surface side to
the display surface side (some of them were reversed),
the N pole surface of the micro-magnets (2) lined up on
the display surface side of the panel, and writing (8)
with the color tone of the N pole surface was obtained
{(second color tone).

[0076] Further, as indicated in FIG. 3, when sweeping
this surface with the N pole of the other magnet (6) for
reversal having weak magnetic force, only the micro-
magnets (2-A) that had migrated to the display surface
side were reversed without attracting the micro-magnets
(2-B) that had not migrated to the display surface side,
the writing (9) based on‘the S pole surface configured by
the related micro-magnets (2-A) that had migrated then
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appeared, and the display color could be changed while
maintaining the display shape unchanged (third color
tone).
[0077] Finally, the comparatively strong magnet (4)
for erasing was scanned from the back surface side, and
the display was erased by making the micro-magnets (2)
migrate to the back surface side (first color tone}.
[0078] The evaluations of the magnetic migration and
reversal display panels indicated in the examples and
comparative examples are shown in Tables 1 to 5.

<Panel evaluation method>
[0079] Evaluation test items were: 1. Migration
characteristics, 2. Reversal characteristics {aggregation
characteristics), 3. Print quality, and 4. Overall
evaluation.
[0080] rFirst, after fully attracting the micro-magnets
to the back surface side using the magnet for erasing
(surface magnetic flux density 65 mT) from the back
surface of the magnetic migration and reversal display
panel, a display was made on the display surface using a
magnetic pen, and that display was visually evaluated.
[0081} The magnetic pen for writing was suitably
selected from four kinds of pens having a surface
magnetic flux density of 65, 200, 270, or 400 mT
depending on the coercive forces of the magnetic
materials in the micro-magnets, giving as much priority
to the writing characteristics as possible without
breaking down the magnetic poles of the micro-magnets,
and used.
[0082] Migration characteristics

®1 All of the micro-magnets migrate to the front
surface side, and none remain on the back surface side.

O: The micro-magnets migrate to the front surface

side, but a few remain on the back surface side.
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or}aubEy7auEa N H - 36 (Note3 BaO- 6Fezos Bari um .
ferrite SrO6Fe203: Strontiumferrite N, Znl-xFe204

(O<X:51): Nickel zinc ferrite Fe304: Nhgnetite
Co-y- Fe203: Cobal't - deposited maghematite Co- Fe304:

Cobal 4 - de 7471 .R i ons _f
Wit Igng mﬁ?l? 'ir}g_g:r%a—gﬁ%tnt [ht%Qr %ilfgfﬁ.%%rm n&]_gr(a%lngoto
the baak sface saudi@ wdq@catmmm( Hn fdre draasd ng
Juomdde hack surface of the panel (1) as indicated

in FIG 1 At this tinme, the dispersion |iquid
conpdhent@heemebm@rmggmhesnﬂornoﬂagdgtate wer ¢heolfenad

ANE 408 é‘ﬂdg JPREELS é_)y ‘g%%rg"r tongu\%%g ther%fore

a uni formdi‘spersion medrum co
mgratdi-spl ay (7) (first color tone) [ 0075] hbxt as

ted the.S pole of ratlvely
%#ﬁ% 3 ﬁagﬁg?g%g} %har tFFﬁatﬁﬁg ﬁﬁggaeggsbﬂPthe
OharrelctBr ifsttdiats )sur f ace acr oss thedd|3£!?y ﬁurface on
th t Witin s desired. ile the
i or 8 g BES U SFORPAFER fipohPEndoBRERSLEr {aEd ahheare
reveriskeel @ﬁShlaﬁtiﬂféateryid&lgﬁm@ﬁtoﬁhhbgﬂté@ﬁﬁtlcs

d ol e surfa e of the mcro-magnets
(5 “PinetitiphbnaboR8sar Lihap tonsracanasnster Lenabserved,

bpanehe androrinbgngtE8hrewrthetbegqcol or tone of the N

pol e surface was obtai ned (second col or t one).
A: Although aggregation of micro-magnets is

observed, nearly all the micro-magnets are reversed.

X: The micro-magnets do not reverse, or only a
very few micro-magnets-are reversed.
[0084] Print quality

®: The display is clear with satisfactory
contrast, and the print quality is good.

O: The display is made with satisfactory contrast.

A: Sedimentation of micro-magnets or poor
migration characteristics are observed, and although a
display can be made, it is partially unclear.

X: The contrast is poor and the display unclear,
or no display can be made.
[0085] Overall evaluation

oH Extremely satisfactory and practical panel

O: Satisfactory and practical panel

Az Some problems, but a practical panel

X: Poor performance and impractical
[0086] The evaluations of the Examples are indicated
in the tables, and are explained in detail below.
[0087] Although there were performance differences

among Examples 1 to 33, they were satisfactory overall.




[0076] Further, as indicated in FIG 3, when sweeping
this surface with the N pole of the other magnet (6)
for reversal having weak nagnetic force, only the
m cro- magnets (2-A) that had mgrated to the display
surface side were reversed wthout attracting the
m cro-nmagnets (2-B) that had not mgrated to the
di splay surface side, the witing (9) based on the S
padgs sur f aee peonficauked Mamdike nekat ed i %601rtsa%at g5
V&% A), that had m grated then -37 appeared and t

bAlanAsst Wodid B IRfgetR i & tams mos men@ t he

eitﬁrén&aa hane smehaigad (PIJ‘icféﬁlcﬁQ&ratetdo%?) Ex[a?%a@s 5
Flnally, the conparatively strong magnet
g Madrase Sifdd Fddmtm émdmoydrfaa@@rimrmana:@d
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dJesgese Pe faeadent ilon&hef desd gmagietthe physadtiadn and

r® led | np and
e T Be Padplr il Sauidd Aok I8 feRgP LR s
dﬁEﬂraﬁﬁﬁ@ﬁoﬁePﬁo@EIFOQWQPCEVaauaedobytesbhltens

cW%H%tlpns gr@hbggesCB@E C%ﬁﬁlséhﬁsa 1en§ gSTpegature,

~characteristics (aggregation aracterrs
apfdj fhequangey ofanelectoer alfl exeeahaat nagnef8086kc. was

b%b%ﬁ%neﬁfter fully attracting the mcro-magnets to
he back surface side using the magnet for erasing
[9§§ﬁﬂace migheuglk féveallengi &ysBighdl) téndendpecdack

of netic.mgratiagn.and reversal dis '
;13 R N W I g S (e F
ogerghdmeti c pen, and t hat display was V|suaIIy
ated 00811 . The net ting was
{séﬁbxbly +%% e ﬁ%%gag itnﬁg di I I %h
atthbaghk tmagne$ idudl unageesi syt 0bn 6Fas 2@91912@)7 Dbw 40;9nd

eHRreFSRFes) R Cr b REGER e, SRV PEP RSt ro -

m@gnet$twastfe¢éﬁ&dw;ttm@mcﬁaéﬁ@&eééﬁﬂéfébéﬁ%ﬁ“%é%dﬂé% on
th@u br eaki ng do e magnetic pol es of the
gnets, and used. [0082] Mgration

[ete1 pct erAsiHasy 0 t i Iredfi il MR i BIRSh Rl Qatv%

the fron surface side, and none renain on the back

1R actPdi herefprenthe SAMTBIHaaa el grendenay tiw
piddide &wﬂ-ﬁl@reﬁdé@aml@o@ﬁﬁéﬂ§%§ Ay d %éi)??{% uljtn

surface side. -38 A: The m cro-nmagnets have
- E’fﬁ“@ﬁ‘]aq ithg Bl 7§ sdinwerd iFatcis e ryamessdries roematme
whHtl d he back surface side. X: The m cro-magnets do not

mqgrate to the front
092] A tendency toward aggregation was revealed in

Example 13, and therefore Example 14 was made a more
preferable form by controlling the yield value.

[0093] Although the saturation magnetization in
Example 16 was low and posed slight difficulties for the
migration characteristics, Example 16 showed satisfactory
results on the whole, and when lowering the yield value
as in Example 17, even better control was possible.
Moreover, although the residual magnetization in Example
16 was slightly low, and therefore a tendency to produce



surface side, or that only a very few m cro-nmagnets
m grate. [0083] Reversal characteristics (aggregation

characteristics) o: The m crgphagnets do not
aggregate, and all are reversed with satisfactory

al i gnnent characteristics. 0: Slight aggregation of
m cro-nmagnets i s observed, but the mcro-nagnets are
reversed. A: Although aggregation of mcro-magnets is

nbsereedrsa@amiqr@+magnetﬂ1ma@ ﬁ@@&&ﬂéﬁﬁ”ﬁhisﬂ@ﬁéﬁﬁhe
net s do revers or only a very

ma
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i B PR EHe dedyiiardd cal panel X: Poor
ferfornance and inpractical [0086] The eval uations of
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performance differences anong anpl es
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therefore a tend ncy t.,0 produce _non-reversed m cro-

saturation magnetization of Example 25 were low,
migration of the micro-magnets was difficult and a
tendency toward the generation of non-reversed micro-
magnets was revealed. In Example 26, although the yield
value was controlled as an attempt, Example 26 was
likewise at the borderline usability level. |

[0098] The display panels of Examples 28 and 31 to 33
had good migration characteristics but slightly poor
reversal characteristics, and there were many
restrictions such as the need to select comparatively
weak external magnets so that the magnetic poles of the

micro-magnets would not break down. Selection of external



magnets was reveal ed, they showed satisfactory results
on the whole. [0091] Although the residua

magneti zation was even |owef;_and therefore a
somewhat greater tendency to  produce non-reversed

m cro- magnets was revealed than in Exanple 6, Exanple
7 showed satisfactory results on the whole. [0092] A
tendency toward aggregati on was revealed in Exanple
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when a little stronger magnet was used. 1In Comparative

Examples 7 and 8, it could not be said that the micro-
magnets would reverse at all, and because it was also

difficult to produce reversal to give momentum for
migration, there was also an influence on migration
characteristics and the magnetic poles of the micro-
magnets broke down even when not using a strong magnet

for the external magnet.




reversal characteristics, and there were many
restrictions such as the need to select conparatively
weak external magnets so thql t he magnetic pol es of
the mcro-magnets woul d not %t eak down. Sel ection of
external -41 magnets could ultinmately affect the
m gration and reversal perfornmance. Moreover,
Exanpl es 29 and 30 had problens with mgration
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that allows two colors, which are the color tones of
the front and back of mcro-nagnets, to be displayed
on ‘a background col or, and_jhg conmbi nation with the
color tone of the dispersion Tiquid conponents, such
as the dispersion nedium excluding the m cro-nmagnets,
three .. ..colors can appear. Mreover, the nmagnetic
di splay offers the superior effect of being able to
_vary the color by optiongklhtmgel ecting an opti onal
part of the witing. Specifically, there are the
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5. The magnetic migration and reversal display
panel according to any of claims 1 to 4, wherein the
first magnetic material is hexagonal magnetoplumbite-type
ferrite, and the second magnetic material is at least one
magnetic materials selected from the group consisting of

magnetite, maghematite, cobalt-deposited magnetite, and



first magnetic material is hexagonal

magnet opl unbite-type ferrite, and the second nagnetic

material is at |east one ggetlc materials sel ected

fromthe group consisting of " *agnetite, maghematite,

cobal t -deposited magnetite, and -44 cobalt-deposited

maghematite. 6. The magnetic m gration and reversa

di splay panel according to any of clainms 1 to 5,
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an external magnetic wher ei n speC|
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regi on, ﬁé{@bl f quﬁﬁgq €5 rna

magnetic fi eI s appl! Ilﬁjé ?gf%%ta% on rgéig;l on f

pahelfronerdingate snyleoforlatwsi hgto ni@r athenedn an
BHEERLRS AN Al Elal IS PR S "Lt
toneldi aA _sq:m;xiéﬁjaﬂ mwigf@cEn Wid hrdwers aturdiaga f panel
cSRBE RO AE PO o AP ILELL AN T ey L (L
value obtained by dlsper51ng, in a dispersion medium
comprising a colorant, micro-magnets with magnetic poles
that differ in color and that differ in color from the
dispersion medium as well, and support members that
retain the dispersion liquid, wherein writing selectively
representing one of two display colors can be obtained by
selection of the magnetic poles of an external magnetic

- field, wherein a specified pole of the external magnetic




13. A magnetic migration and reversal display method,
wherein the magnetic mgration and reversal display
panel according to any of ck;%ns 1to 12 is used, the
met hod conprising: formng WTTing by causing an
external magnet for witing to act on the

m cro-magnets for causing mgration and/or reversal

of the m cro-magnets, and thereby causing the color

F988q0fs ! he1epecd fdeth SHEEAGE Wleldan O MBAIPLS, (O

be di spl aye and then changi ng t
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pol e opposite to the nagnetlc po
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color tone of a specified surface, which is 'a surface of
the magnetic pole of the micro-magnets opposite to the
selected magnetic pole of the external magnetic field.

13. A magnetic migration and reversal display
method, wherein the magnetic migration and reversal
display panel according to any of claims 1 to 12 is used,
the method comprising:

forming writing by causing an external magnet for
writing to act on the micro-magnets for causing migration
and/or reversal of the micro-magnets, and thereby causing
the color tone of the specified surface of the micro-
magnets to be displayed; and then

changing the color tone of the writing by reversing
the micro-magnets forming the writing by causing a
- magnetic field of the magnetic pole opposite to the
magnetic pole of the external magnet for writing to act
from the same surface side within a range that other
micro-magnets that do not form the writing are not caused

to migrate.




