WETHOD OF- APPLYI NG A DYE | MAGE TO A PLASTIC MBER AND THE | MA BEARI NG ;

MEMBER THEREBY FORMED The instant inventionfrelates to the tra q(r;ZOD/ é
images into plastic and nore-particularly to a method of applying a desire
dye image to a plastic key nenber of a keyboard. 5 While the

technol ogy relating to various types of plastic materials has devel ope
greatly i.n recent yeangrud'8r AppriAlhi B\ tiade 90 APBLASAL MiMpRk L) @ﬁ@
i nages to plastic mat guhge B E\mcrmaeﬂ.‘ﬁggﬁ%ﬁmmndevel oped. In :
particular, the heretofore Rnown art has ftailed to providée 10 an

econom cal method of applying inmages of high durability and resolution to

pl asti c nenbers. Met hods whereiistaftgesveiteom riehbet b itheztmgsyar iodus

t echni ques including screen printing have proven to be. effective in many
appl i cati ons where i ndgegeuiata plesticsambmone partigulacbhdera mekloedkesr, 15
when conventional printed i mages are exposed to solvents or other corrosive
envi ronments, or when 2PRbYingr @ deghyes: f¥el iM3e’ (i9se aHErEic #eY ciemBpalctwRar
they are unsatisfactory. Sublimation printing wherein dyes are heated to
their sublimation poi k¥ %ffect the transfer thereof to 20 pl astic

menbers is also @ wdely kn 1h | vi,nQs i e I |

nmenbers, al though i mages pr8}31{1}553%%%%{:ﬁﬁt%l%%gtryheéggbrggga‘?air§8%é;§}2$£p)go%ri‘

res_pl ution qualities. Such . RGRSaPd $9s ANELHRMY ERAYBIn SEaRid {arsgnd poor
resi stance t.o solvents and other corrosive agents. 25 For
applications such as keyboar de1dt@hg typPENE iabfIfcation of colored images to

plastic materials has remained somewhat undeveloped. In
particular, the heretofore known art has failed to provide
10 an economicallmethbd of applying images of high durability
and resolution to plastic members. Methods wherein images
are printed utilizing various techniques including screen
printipg have proven to be{effecfivé.in many applications -
where image durability is not a primary concern. However,
15 when conventional printed images are exposed to solvents or
other corrosive environments, or when they are subjected to
substantial frictional wear, they are unsatisfactory.
_Sublimation printing wherein dyes are heated to
their sublimation boints to effect the transfer thereof to -
20 plastic members is als§ a widely known method of applying
images to plastic members, although images produced by
this method generally have poor resolution qualities.
Such images also have poor thermal stability and poor
resistance to solvents and other corr;sive agents.
25 _ qu applications such as keyboards for typewritefs
or computers, where resistance to corrosion and wear, ahd

high resolution are critical, it has heretofore been



or conputers, where resistance to corrosion and wear, and high resolution
are critical, it has heretofore been - 2 - necessary to formimages in
two step nmolding processes.. In a first step, a character inage is .
separately nolded in a desired configuration. Thereafter, the character is
posi timned in desired orientation in & %etond mol d and the 5 remai nder
of the rrber i s nol ded around the character. Unfortunately, this method j
ext ra¥e¥} eXpensive and therefore has been used only wher e hi gh resolutlon
and durability are en e, a nventi | ates to_a novel and
10 econom cal &[S a‘ty o, forq’ 1"‘%%% 4 tw sfecgﬁ gﬂdlg JI Gt T o and o/
durability to plasghG lfeystn@eb&rs cﬂé}ﬁ%‘é flmgg@qsbyepfap&é\:@t .kg%eef d‘t

i nstant invention are not nerely surface inages but are actually diffused
into the plastic 0f desiBEdRbnfighphsidiakemerberedyratd enandreesisstant to
both 15 wear and corrosion. In addition imges formed by the nethod of
t he subject inventpesitposskds dusghedjvalientiagsorofinr @ s@cund owldldnghthd ast ness
and thermal stability. The nethod of the instant invention . is also
effective fors for nfempindesh ofuths mgmilerafegnohided mgownd the|chacetters in a
single 20 step. The method is conparatively sinple and econom cal and
hence has subst ant PRforigRatetagddis iatheddspexigiemgly expensive and

therefore has been used only'where high resolution and

_durability are essential. .
The instant invention relates to a novel and
10 economical method of applying images of high resolution
and durability to plastic key membe#s. Imagés formed by
the method of the instant invention are not merely surface
images but are actually §iffused'into the plastic of a
-me¢ber{ This makes them durable and resistant to both
15 wear and corrosion. In éddition'images formed by the
method of the subject invention poésess high qualities of
resolution, light fastness and %hefmal'stability. The
hethod of the instant invention is also effective for forming
high quality imageS'having'multiple colors in a single
20 step. The method is comparatively'simpIF and'économical
-and hence has substantial advantages oVer'the prior art
-methods. - .
.In one aspect:'the present'inthtion consists in a
"method of applyihg a desired dye image to the surface of a
25 plaétic key member of a_keyboard comprising”the steps of:
| (a) applying a dye to séid'sufface of said plastic .
- key member in said desired image, said dye consisting of a

_disperse dye héving a melting temperathe”whiCh is'ﬁelow the



et hads. I.n one aspect, the present invention consists in a net hod of
applylng a desired dye image to the surface of a 25 pl astic key nenber
pf a keyboard conprising the-steps of: (a) applylng a dye to said. surface
of sai'd plastic key member in said desired i mage, said dye consisting of a

di sperse dye having a nelting tenperature which is bel ow the 3 I
deflection tenperature of said plastic key-meaber and a vaporlzat .

t ewperature which is above said thernal deflection tenperature; ( ating
sai d disperse dye and at |least a portion 5 of said plastic key nmenber

which is adjacent .thereto to a tenperature which is below both said thernal
defl ecti on t enper at ur theRmRL Spflarspen iteapPensture @icpaiduptashic kei némbes hi gh
enough to nelt said disperse d e and al so high enough to cause at | east

sone softening of sai Pl AstaPe V&Flﬂ%rﬁ?@?eraf e "’hl%fhds(%l)m’él faidi Beereat d

nmelted dye to diffuse key member to thereby inpart said
desired i mage thereto. dd Qca%hd‘f] f)ér%’\%?des a sharp, clear inmage which is

15 resistant to sol Vent S(bﬁnduefahﬁlé skea- d@Qﬁé@%S&%ﬁa Bh Bt £k BT e

qualities and possesses high qualities of therma _
5 of said plastic key member which is adjacent thereto to a

temperature which ;s below both said thermal deflection
temperature and said Vaporizatibn temperature but which is
high enough to melt said disperse dye and also high enough
to cause at least some softening of séid plastic key member;
10 _and o
(c) allowing said melted dye t§ diffuse into said
plastic key member to thereby impart said desired image
theréto;
| 'This.metﬁod provides a shafp, cleaf image which is
15 resistant to solvénfs'aﬁd the like, possesses high wear
resistance qualities and'pdsseSSes high’'qualities éf-thermal
fixation and light fastnéss.' Hence, the method of the
instant inventioﬁ is effective fof making image bearing
ﬁlastic key members 6f'véry high quality. The method is
20 also simple and economical and fhereforé has substantial
advantages over the methods of the prior art.
In anotﬂer aspéct, the préSenf ihvention consists in
én image beariﬁg plastigwkey'member of a keyboard comprising:
a. a plastic key:mémber héving a surface thergon; and
25 b. an image of a melted disperse dye diffused into
said surface and into the adjacent portions of said plastic
key member therebeneath, said disperse dye having a melting

point which is below the thermal defiection temperature of



f.i xati.on and |ight fastness.
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maki ng 1 mage bearing plastic key nenbers of very high
al so sinple and econonj cal
advant ages over the nmethods of the prior art.
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be described by way of example with reference to the acconpanyi ng draw ngs
in which:- Fig. 1 fastaesppresamticrewndfdunabikidye beari ng pl astic key menber

as fornmed by-one of the nmethods of the g
si de section@l view therBsf inggntion t"‘ék%r‘i‘°’é(l?ﬁ1§e'ﬁ?‘ﬁ€e ‘E’

r| or art;

I's a per SpeCtl ve Vllet\pll referegcr:]eeett ‘H'lseegcclzor}xpanylng drawings in wh:.ch -

Fig. 1 is a top plan view of an image bearing plastic

10

15

- 20

25

key member as formed by one of the methods of the prior art;

.Fig._2 is
taken along line

Fig5‘3 is
carr&ing out the
thereon;

Fig. 4 is

illustrating the

on a plastic key

Fig. 5 is

an enlarged side sectional view thereof

2-2 in Fig. 1;

a perspective view of a sheet used in

instant invention having a dye image

an enlarged exploded side sectionél view

overlaying of the sheet with the dye thereon

member;

an enlarged sectional view_illustfating

the'preséurized heating of the sheet, the dye and the plaétic

member to effect
Fig. 6 is

illustrating the

member after the

Fig. 7 is
bearing an image

invention.

the diffusion of the dye;.

an enlarged exploded side

removal of the sheet from

dye has been.diffused therein; and

sectional view

the plastic key

a perspective view of a plastic key member

formed in_accordance'with the instant

is an enl arged
way migexamplei g 3



carr;‘ﬁﬁ-gﬁz the instant invention having a dye inmage thereon; ‘Flg TS an
enl ar.ged expl oded side sectional view 15 illustrating the overlaying of
the sheetwith the dye thereen.on a plastic key nmenber; Fig. 5 is an

enl argéd sectional view illustrating the pressy# zed heatlng of the shesg,
the dye and the plastic nenber to effect the dfffusion of the dye; 20

Fi-g. .6.is an enl arged expl oded side sectional view illustrating t he 'ifg ég’
of~t he sheet fromthe pl astic key nmenber after the dye has been d|ff ed
therein; and Fig. 7 is a persp .Vie f astj c menber, | arlng
an\image formed in accordance a%?ﬁ¥?ﬁ8 ﬁéﬁaﬁ %h aWLﬁé'nPéﬁFFGH arl
Referring now to the draMAE%%Pﬁagtlcularl . .an |nage bearlng

pl astic menber formelBY - a of T ABAEF; hgaﬁt"f‘gaﬁ aghicomember fogapdof
5 the t f tl t d keyb d
appllcatlgnsyPg |LgﬂgiPédxﬁéﬁgaaPEytégem%&°$Lé%Ee?%%0ﬂéﬁ?déeggﬁgg;ekﬁﬁp@ﬁ

surface 12 with an i'nage 14 t?ereon and conprises an inmage portion 16 and a
key portion 18 mhlchthﬁcFMBSS EeﬁBGﬁFﬂﬁgu§6ékéP tgpewriteg andn cagputéance
wi th the heretofore known nethod, the |nage and key.portions 16 and 18,
respectively, are keyboard appllcatlons is indicated generally at 10.

The key 10 has a concave upper surface 12 with an
image 14 thereon and comprises an image portion 16
! . and a key portion ‘18 which inclﬁdes a mouﬁting socket
10 19. In accordance with tﬁe heretofore-knowﬁ method,
the image and key. portions 16 and 18,lrespective1y, are
formed separately in costly molding steps; In particular,
the key 10 is made by first formlng the image portlon :
16 which embodles the lmage 14 in an 1n1t141 scparate
15 molding step. Fhe image portlon 16 is then positioned
in desired orientation in a second mold and the key
portion 18 is molded therearound to provide the key
10 with the desired image 14 thereon. This has proven to
be a costly aﬁ& time consuming method but has nevertheless
20 been necessary where images of high durability and
resolution have been required; _For instance, it has
heretofore prdvén necessary to form keys by this method
for keyboards of the type used in the computer industry
f where character résolucion and durability are of

f 25 primary concern.



formed- separately in costly nol ding steps; In particular, the key 10 is
made by first formng the image portion 16 which enbodies the image 14 in.
an initial separate 15 nol ding step. The inage portion 16 is t hen
positioned in desired orientation in a second nold and the key portion 18

i s nol ded erearound to provide the key. 10 with the desired image 14

t her eon 71FP. has proven to be a costly and tinme consuming method but has:
neverthe‘- 20 been necessary where inmages of high durability and
resol uti @ ave been required. For instance, it has heretofore proven o
necessary g form keys byetdliringBhisened @b &Ry BpaFidE, Ofhet Retrodpe used in e

. conputer industry where character resolution and durability are of 25
primary concern. of the iRetary ingeritiod Her ilmstheredr animgs. the met hod of the

instant invention is illustrated in Figs.. 3 through 6. As herein
illustrated and detbeeudgied; tAschemginoillostraned and deechipedntthen i s used in
the application 5 ' of an inmage to a plastic key nmenber 20 of the type

used in. conput er eﬂ?&h?‘il;?é'mﬂet éF‘sT@éVbb‘a‘feﬂ?%fhdsvﬂ‘ﬁe@hlﬁ‘ FheerPdirRtdi®pl i cati ons
i ncl udes a nmounting socket thod<9f t he

1
e e o B 801 8ke b a\AkasBts ek Miambat 4 of B, eRpuse

in. computer and typewriter keyboa:ds and which in certain
appiicatEAns includes a mounting socket 21.
In the first step of the method of tﬁe instant

invention, a disperse dye 22 ié aﬁplied to.a cbncave

10 surface Zalof the pléstic member 20 in the configuration
_ Qf a desired image. In this connection, the disperse

dye utilized in the methqd must have a melting point

.which is below the thermal defiecpion teméerature of

the ﬁiastic énd a véporization teﬁperaturg which is above
15 Ithe thermal deflection temperature of said plaét;c.
Accofdingly, as herein illus£réted and described, the dyé
22 must éomprise_a-dye selected from the group of disperse
dyes having melting points_and vaporizatidﬁ points which
appbopriately correspond to thg thermal deflection

20 tempefatureiof the plastic of the member 20. It has



10 surface 24 of the plastic nmenber 20 in the configuration of a desired
image. In this connection, the disperse dye utilized in the nmethod nust
havé a nmekting point which is below the thernal deflection tenperature of
the plastic and a vaporization tenperature r¢h i s above 15 t he F@E mal
defl ection tenperature of said plastic. Accordingly, as herein illy "é
and.-descri bed, the dye 22 nust conprise a dye selected fromthe gra ﬁrm

di~sperse dyes havi mel Ling,points vapori zatjon points which_,
appropriately corrggﬁaﬁdéq?ﬁhrﬁf?%ﬁﬁégﬁk |BRE T ot EAnces kPR LY cthe dve
plastic of the nenbgr 20. It has been found. preferable in nost

i nstances to apply $4etQyeheosyriace 24 ik thickness mEbetceot b2tarén
12 and 20 microns to formclear, distinct, durable dye inages although dye
appl i cations of ot Q migrapreste sfermonlesr, distimptatdwrable dps whages
been found to be preferable in nost instances for the dye to be fornul ated
with a con- venti omslthoughyadye applicaniomk &f noelet othigkmees i 48e peonti ng
qualities. In the preferred nethod, the dye 22 is applied to the surface 24

in the manne§ ill ustempracdd. It has Rlso Beerd foehd.to |le PpREéferhdBle ihe
dye 22 is first applied to a sheet 26 in the desired imge or actually the

[‘LLL‘;{qLZ‘_‘"geFLP%E?%%@E?%%‘Z‘M“M‘*Wi‘“‘?%% SESEN@LH€Ed KOV a con-
ventional inorganic printing ink binder to improve its
printing qualitieé. In the preferred méthod. the dye
22 is applied'to-the surface 24 in the manner illustrated

10 in Figs. 3, 4 and 5. In par;icular, the dye 22 is first
applied to a sheet 26 in the desired image or actually
the mirror image tﬁereof, utilizing screen printing
'of some other Kknown technique.” For purposeé of
illustration, in Fig. 3 the dye 22 is clearly visible

15 on the sheet 26. However, in actual practice many of the
disperse dyes utilized in the subject invention are

" colorless even when formulated with bindersiand hence
are invisible until they have been exposed to elevated
temperatures whereupon the coloration thereof is per;

20. | manently actiQated. Subsequgnt to the application of
the dye 22 to the sheet 26, the sheet 26 is overlaid on
the surface 24 so that the dye 22-is in intimate c?ntact
therewith. In the preferred method, proper contacﬁ of
the dye 22 with the surface 24 is assured in the manner

25 illustrated in Fig. 5 utilizing a pfinting.element'ZS



: . : ’ )
illustration, in Fig. 3 the dye 22 is clearly visible 15 on the sheet
26. However, in actual practice many of the disperse dyes utilized in the
subj ect invention are colorless even when fornulated with binders and hence -
are invisible until they have been exposed to el evated tenperatures
wher eupdn coI oration thereof is-per- 20. ~ nmanently activated.

|

Subsequent ! t he application of the dye 22 to the sheet 26, the sheet_Zﬁ;;'

Q
is overl ai g _
therewith. \L& the preferred nethod, proper contact of the dye 22 with the
surface 24 iﬁ agsured in _the nn?éﬂ25 ,illustrﬁged in_F'g. 5 utiIizFﬂﬁ
a printing eP2N&h8 285urfﬁ§$15§ Fhareon &herh Het e %&ﬁ%ﬁl?i BuBSBantial ly
com plenentary to the surface 24..  The elenent 28 is preferably nade of an
el astomeri c RAEBENERTIWhiteh the sunfags %4 gnths %%mqmgnil? asdrrefpzably
mounted on a heated print head 5 32. Desired contact of the dye 22
with the surmade 24 an gdHiséPER I Metemipl} cehich b adbwheast force to the
element 28 with the print head 32 so that the sheet 26 is "sandw ched" in
slightly presddghtdy eegdddemtt, betdwden ihensumfedesn2d4 hedt8@ prihtt head
i mge defined 10 by the ink 22 disposed in desired orientation on the
surfade 24. 32n t INies ireghrcdnacas B achd dyde22 anpeh ofhéd- gupFhace 3414 kPa
bet ween the sheet 26 and the surface 24 are : :

is achieved by the application of downward force to the

the surface 24 so that the dye 22 -is in intinate contact

element 28 with the print head 32 so that the sheet 26
is "sandwiched" in slightly pressurized engagement
between the surfaces 24 and 30 with the image defined
- 10 .by the ink 22 disposed in.desired orientation on the
| Surfii’c;/e 24, In this regard, pressures in th_e. range of
1-2- psi. (7-14 kPa o ) between the sheet 26 and the surface _2'4 are
. preferable. It'h;s been found that slightly pressurized
contact of the sheet 26 and the dye 22 ﬁhereon with
15 the surface 24 is particularly preferable, when, as
herein embodigd, the surface 24 is of nonplanar configgratiod.
It is.understood, however, that when ;pplying dyes to
surfaces having configuraﬁions other'thun.that of the
surface 24, the use of othgr mcthods of ;pplyihg
20 pressure to sheets bearing negative.dye imagé# to achie§e
the desired dyeesurface-conCact-is déntemplated.
' The sheet 26 preferably comprises a paper
sheet which is at least slightly flexible. Further, it
is preferable, particularly for applications of the tjpe

25 herein described wherein the surface 24 is of nonplanar




‘preféFable. It has been found that slightly pressurized contact of the
sheet 26 and the dye 22 thereon with 15 the surface 24 is particularly
pr ef erabl.e, when, as herein-enbodied, the surface 24 is of nonpla
*configuration. It is understood, however, thatgwhen applying dyey"
"surfaces having configurations other than thag7of the surface 245z use
of .other nethods of applying 20. ~ pressure to sheets bearing negative
dye inmages to achieve the desired dye-surface contact is contenplated. The
sheet 26 preferably conprises a paper sheetwhich is at |east slightly
flexible. Further, it is preferable, particularly fqQr applications of the

type 25 her ei n aRRGkauRatigrr dibnt Hde shert 201 e defoomb beao the

configuration, that the sheet 26 be deformable to the configuration of the
surface on which it confoigrtatiibn mbrole sur fade ewe yhish skt risgictenlaid of
the desired imge thereon. For this reason, it is preferable for 5 - the

sheet 26 to include fppyrddnaicelactiens qaréc e ard ity tseioP b § NEie desired
interm xed with the paper pulp thereof. Sixty to eighty pound offset sheet

Wth 5 percent ther "Desde Pl BRI haFdy Qers e Dok fREtiy i dird ML d eggF d.
When the therno set polyner is rielted 10 as heat is applied to the

sheet 26 duri g9 subsgicfiest ofF € 4HIELFS Nepb YNGR i1} 56 QA e e
a thermoset polymer intermixed with the paper pulp
thereof. Sixty to eighty pound offset sheet with
5 percent thermoset polymer.has p:o?en ﬁo be effective
in this regard. When the thermqsét folymer is melted

10 as heat is applied to ﬁhe sheet 26 during subsequent
steps of the method which will hereinafter be described,
the sheet 26 ié’permahéntiy deformed to the éonfigufétidn
of the surface 24 to provide accurate registration of
the desired image thefeqn; Since it is necessary that

15 the sheet 26 be in pfecise régispration béfore the d&e
22 is'melted dﬁring the subsequent steps, it is desirable -
that the thermoset polymer havé a melting point which
is below that of the.respectiﬁé dyé 22 being applied
so that ndeformation of'thé.sheet 26 occurs béfore the

20 | transfer of the dye 22 commences.

To further assure proper registraﬁion of the
desired image on the surface 24, it has also been found
to be preferable for the shéet-26 to include a coating

; _ 'of"crosslinked"polymerOn'the surface thereof to which

! 25  the dye 22 is to be apﬁlied in order to stabilize the

<
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ErET—
the sheet 26 is pernanently deformed to the conflguratlon of the surface 24
to provide accurate registration of the desired i mage thereon. Since it is
necessary that 15 the sheet 26 be in (k0|se regi stration before the

| ted during the subsequent steps, it is desirable that the

pol ymer have a nelting point which is below that of the

dye 22 being applied so that deformation of the sheet 26 occur§,~
before tT€ 20 sheet r2éisdgaindt tinemilgbrP2efbereacpsiofotbuthbeacansirase
proper registration of the desired image on the surface 24, it has al so

been found to bgheFsd £rowl €né Mp%}hﬂcébﬁ@ﬁ ab apesrfabuﬁeralﬁoabsagleéd"crbsé
l'i nked" polymer on the surface thereof to which 25 the dye 22 is to be

applied in ordef,t tfhisé bdneleide, itsheeprebeAgBiastnltntdit yotiheet s
prior to the actual use thereof in the application of dyes as hefein

descrlbed In t&%é%ﬁﬁgqﬁgt*é¥bsétliﬁk8 efg&aphgttEgttherEQgggggl oat i ng be

"cross |inked" It has relative neutra aracter StICS and

d
nr ok o roseat el (R ot ERIPH cs By hoeq AP plsEe _?2%2%33&@%“@
Wimer o009 o1 Sarheng: fusTEFIEF F%néoé‘ﬁerégaé’%ﬁ?ﬁgé{lﬁﬁt ShEpRRC MRS

because it exhibits ultraviolet -
heated. Uv1mer 2- 003 Clear Coat (T M.) which is produced

.by the Polychrome Corporation has been found to be an
effectivé coating. inﬁer 2f003_§learfCoat is normally
10 used in éther appiications because it exhibits ultraviolet
feactivé qﬁaiities. _However,.in this instance, it is
‘not tséd for its ultraviolet éualities but_becagse it
'is.é "crosé.linked" pélymet and therefore does not exhibit
"memoty" éhérécteristics which would cause shrinkage
15 - upon the appllcatlon of heat thereto. It is understood,
however, that the use of other stabilizing coatings,
as well as the use of the sheet 26 without such coatings,
is contempiéted.
-Subéeéﬁent to.the application of cthe dye 22 to
20 - i_‘the surfaé§'24, the dye 22 is actually diffused into
| the biéétit éf the member 20 adjacent to the surface
24 to permaneﬁtly.impart the desired dje'ZZ image to the
member 20. This ié accomplished by.heatiﬁg the_dye 22
and the portion of.the plastic member.ZO'adjacent thereto

25 : to a témperature'which is above the melting point of.the



?reéctT§e'qualifies: However, in this instance, it is not used for its
ultraviolet qualities but because it is a "cross |inked" polyner and

t her ef ore< does not exhibit "“nenory" characterj gtics which woul

*shri nkage 15 upon the application of hed’ thereto. It ijié%ggzgtOOd’
however, ‘that the use of other stabilizing coatings, as well e use of
the sheet 26 wi thout such coatings, is contenplated. Subsequent to-the .
appl i cation of the dye buty belpw the maposidatder fempesr atyyr e Xhey endt,uand
diffused into the plastic of the nmenber 20 adjacent to the surface 24 to
pgr manent |y i npart e cdhe disr sdiffjie i2ht tageausa e rhedsdr stne sthiflades
acconpl i shed by heating the dye 22 and the portion of the plastic nmenber 20

adj acent thereto 25softenimgn otfengher plliarsa iwhioth tite adembey (B0 Mald ivigLqroiin
of the dye but bel ow t he vapori zation tenperature thereof, and which is

sufficient to cause paiverdhell eseMbeldi atRe LdranRiiNAer1ddte dil asdngerftdde of

menber 20 but which is neverthel ess below the thermal defl ection
£n

t enper-at ure 5 Sl | i C.1n | i |
the dye nust (B( as hersgilzggg'va% tggs'cr iIl:?ec?t} -dr%rsgfoatu%eeln:’fﬁbé %?ﬁiﬂivﬁ%]ﬂ&} s Ecel']eow

the thernmal deflect % é;%%{:ﬁatsu&!%r@cir}alﬁ%@ a%}ééc%niafecf,h%mgermezlotﬁpgd foint

vaporiiation tenper | S above said

deflec;|on.tenperat%h%bh is below the thermal deflection temperature of the

plastic of the member 20 and a vaporization temperature

E which is above said thermal dgflectioh.temperature._

10 When the dyé 22 and the adjacent portions of the plastic
member 20 aré_heated to an.appropriate temperature,
the dye 22 is melted and diffused into the adjacent

-softened portioné of the plastic member 20 whergby the “j
desired image is imparted thereto. It is impoftant,

15 however, that when the dye 22 is formulated with a
printing binder,.that the binder have a melting point
which is above that df the plasﬁic df the member 20 so
that the dye alone can be diffuséd;into the plastic
leaving the binder behind.

20 . Referring to Fig. 5, in the preferréd method

i : herein described, heat is applied to the sheet 26, the

dye 22, and the plastic member 20 by means of the print

head 32 and the printing element 28. In particular, when

the printing element 28 is moved into pressurized engage-

25 ment with the sheet 26, heat is transferred therefrom

01t e e -ttt



10 . Wen ‘the dye 22 and the adj acent 'pdrtibns of the plastic nmenber 20
are heated to an appropriate tenperature, the dye 22 is nelted and diffused
ginto the_adjacent softened portions of the plastic nenber 20 wher eby t he .

deslr-ee is inparted thereto. It is_inmportant, 15 however, that when
,,f 'j

t he.dyg s formulated with a printiﬁézﬁinder, that the binder have a
' t which is above that of the plastic of the menber 20 so that{g
one can be diffused into the plastic l'eaving the binder behind.

20 ' Ref.er 1. BkO. 12, 44 h Jah rein '
described, heat is tgp% {ga&i&o ztk5 ethghg%{ Z%G&Atorﬁgé ;}égglzﬁgﬁ%qt ?‘g* pl astic o/

menber 20 by nmeans pgf thd1@efpdrakbuicad % aRskd B ¥ ralddagbplw@rENt 28. In
particular, when the printing elenment 28 is noved into pressurized engage-

25 ment with theatilpeehestof, heet tharnbsean pheymerd ibtiemekedmith - 12 - to
t he sheet 26, the dye 22 and the plastic nenber 20. As the tenperature of
t he sheet 26 is raithecpdpprt fideneamelty caveivdfthet sheethed foske pol yner
interm xed with the paper fibers nelts causing the sheet 26 to be 5

per manent | y d&f or n@greRnenkyy GSAPTRAG 5098 eAnifgeralirr ffe the susfarse t he

ol ting poi nt of thg tNarpsgl, polNTErdis b5 o Akmglect (5,048 22
is below that of the dye 22, complete deformation of
‘the sheet 26 is effected bgfore the ink 22 commences
éo.melt_and hence precise registration_of the desired
10 dye image i§ achieved before diffusiqﬁ transfer of the
' dye'22 coﬁmehcés. As the\temperature of.the.dye 22 and
the adjaéent portibns 6f ihe member 20 is raiéed further,
the dye 22 is meltgd to a liquid state making_it suitable
for diffusion into the plastic ‘of the member 20. Also,
15 the plastic of the member 20 in the areas thereof
| .adjacent to the surface 24 is heated to a temperature
Qhere it is slightiy softened although not melted. This
has £he effect of incfeaéing fhe receptivity of_the ”
piastic té tﬁe dye 22. Préferably‘only about the upper
20 ~ 3-6 mils (7.6 to 15.2 x 10™°m) of the plasfic of the member
20 are softened although softening thereof to other degrees
is contemplated in the method of the instané invention. |
In the final step of the method, the melted dyg.

22 is allowed to diffuse into the softened areas of the -

25 plastic to impart the desired image thereto. This



fhe sheet 26 is effected before the ink 22 comences to nmelt and hence
precise registration of -the desired 10  dye inmage is achieved before.

di ffousion-transfer of the dye 22 commences. As the tenperature of the gha
22 and phe adjacent portions of the nember 20 is raised further, the d
Is melted to a liquid state making it suitable for diffusion into the
plastic of the menber 20. Also, 15 the-pltastic of the menber 20 in the
areas thereof adjacent to the surface 24 is heated to a tenperature where.
it is slightly soft saznadllyhaeguirets mrlyed féw sdumnddie £1Itlestghfthe

I Nngreasing the receptivity of the plastic to the dye 22. Preferably only
about the upper -5 PRecis@ Gimid Yeplrfist dnlThie phhfsiddl BhdPecPépsitLedfiof
t he nenber 20 are softened al though softening thereof to other degrees is

contenpl ated in thethet pad cfculde R ad ItheEHd A cd T *ﬁéé@?% Stxg@wé?&er

the method, the nelted dye 22 is allowed to diffuse into the sofféened areas’

f the 25 | ast i I ' ' Jhis.. .- 13-
ﬁorma?l y requ!orgz gfgﬁggs.gg%wgetg ndg%sa %ﬁgﬂﬁ%ﬁi&g;ﬁ%e" é%r’?a’_“(ﬂ%%e?ﬁ@ on
e physi o2l schar acher BheBatl 1S A LAY o 00 T DL Moo,y

pl astic. However, causéthed | a

slightly, the final image may be produced with sharp,
clear and durable qualities.
As illustrated in Fig. 6, after the dye 22 has
diffgsed into the plastic member.ZO, the print head
‘10 32 is raised and the sheet 26 is removed from the
surface 24 leaving the dye 22 fully diffused in the
plastic member 20.
o "As ﬁgréinabove noﬁe&, the methéd 6f thé ﬁnstant
invéntion is éffective for épplying images to a variety
15 of types.of plastic. o It has been found, however, '
that predominantly cgystalline polymer 'plasticsl are
the most receptive to dye images applied in accordagce_
herewith. 1In pérticular, pqlYester and polycarbonate'
plastics are higﬁly_receptive to disperse dyes and hence
.20 these piastic materials are preferable. 1In this regard,
Valox 311 (T.M.) and Yalox 325 (T.M.) manufactured
by GenerallElectric have proven to be receptive -to dyes
applied in accordance herewith, _ |
While the method of the_sﬁbject invention can

25 be effectively practiced with generally any disperse

'S
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5 We=because the plastic of the member 20 is softened only slightly, the

final i mage may be produced with sharp, clear and durable qualities. As

il lusgFated in Fig. 6, after the dye 22 has diffused into the plastlcq

fe~pq,\ the print head 10 32 isr ed and the sheet 26 is renoved

Jurface 24 leaving-the dye 22 fully diffused in the plastic member
not ed,, .t he .met.hod, of the instant |nvent|on I S effectlv

¢,

20. -

hp b
for appl yrﬁlgn?ng\égvse FiEhi iths Liitations Rereingboye gef forth %’

has been found, homever - that predominantly crystalline polyner plastlc

are the nost recéﬁ’t“}‘i/él ihies mippde AR iwse i9f REOF hresvp¥ef W\au
particular, polyester and pol ycarbonate_ plastics are highly receptive to

di sperse dyes anforproduwing images qff dvigh rraclution and pdefabibiey. |In
this regard, Valox 311 (T.M) and Val ox 325 (T.M). nanufactured by General

El ectric have prdrerthis monmesdpidne kighty cfastpye § 2d(s tabitbbrylancéer
herewith. Wiile the nethod of the subject invention can 25 be

ef fectivelsy practdxpedurie togariarmvtio ety ighpey sthermaly esraép hf fixd bton
limtations hereinabove set. forth, sone qualities make the use of

gart |bc:1| ar dyes pretfatriad ifesr mrduiucamsmegeﬁo cﬁr&u@kgé@slsléﬂiw@ éfdelevated
ur abi |ty

temperatures) and color build up (rapld dlffus10n
qualities £nto plastlc) are de51rab1e qualltles which
- are exhibited by partlcular dlsperse dyes. ' In general
10 organic dyes have proven to be effective.in the method
of the instant invention. In particuiar, many azo dyes,
monazo dyes, pyrazolopjridine dyes and ;nthraquinone
- dyes have proven to be_effédfive for produging-éﬁg;p
.and durable images in a v;riéty of color ranges.. Dyes
15 = of these types having a methoxylgfoﬁp;-a.nitrile-group,
a nitro group, or a chloripe atom have been found to
exhibit high qualities, and dyés of these types having.a
cyano group.and.an acetoxy group or;two.cyano groups
ﬁave'been found to exhibit eXcéptionally high qualities.
20 - Anthraquinone dyes having sﬁifdnémide groﬁps, chloro
. - groups, methylmercapto groups, oxygen éther groups, or
; ' sulpher ether groups éiso'havé'p;ovén_to be effective
? - and exhibit superiof qualities.in the subject invention.
Dyes of the abovemeﬁtidned tYpés having mélecular weights.

25 - in the range of 380 to 625;.me1ting points greater than

——
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nthis connection, light fastness (stability under 5 exposure to
ultraviolet light) thermal creep fixation (stability under exposure to/ -
prolonged:periods of elevated tenperatures) and color build up (rapid
diffusion qualities into plastic) are desirable qualities which are
exhi bited by particul ar disperse dyes. 1In general 10 - organi c dyes
have proven to be effective in the nmethod of Ishe instant invention. In’
pasticul ar, many azo dyes, nonazo dyes, pyrazol opyridine dyes and

ant hr aqui none dyes #9a%e (128.3% nentl Oepbel 285 dn@6intsy/ @récdér fHad dereF NPsHeY geand
dugahl e images in a variety of color ranges. Dyes 15 of these types
having a methoxy grgedwer®#llytpiéLegablp, ia mobitoigsauhcesr becahis® ithe at om
. have been found to exhibit high qualities,and dyes of these types having a
cyano group and an R&EEDXY §6 DHPs Oin8VWapy@ieagieuppoliae ke dorund to
exhi bit exceptionally high qualities. 20 Ant hr aqui none dyes havi ng

sul fonam de groups, o £5b&F Py 96 9EPEs pIRENYLMRheARKR rdaQURe £ 1Rt A differatures
~groups, or sul pher ‘ether groups al so have proven-to be effective and

Sbovenentt onbd typelt HaoSE L amnoRLy RbER p1ALEILOn pu It lar Y che polyester
to 625, [ ti i nt t th - 15 - 290F.(143. d
vgporiza??onlBgiﬁ?ggﬁaegég?cgﬁgﬂnagﬁrf1??%%9fe%ﬁff#§é§°Jéﬂﬂg&tfghed' The

dyes included in the following list have generally been

found to be effective in the subject invention.

. Disperse Yellow 42
. Disperse Yecllow 67
. Disperse Red 33

. Disperse Red 55

. Disperse Red 72

. Disperse Red 94

. Disperse Red 92

. Disperse Red 177
. Disperse Red 192

. Disperse Red 199

. Disperse Blue 20

. Disperse Blue 26

. Disperse Blue 27

. Disperse Blue 40
Disperse Blue 55

. Disperse Blue 60

. Disperse Blue 62

10

15

20

OO0 0000N00
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It is seen therefore that thé method of the
instant invention is effective for applying durable
disperse dye images of high resolution to various plastic
members. Dye iméges formed in éccordance with the subject

30 " method are of substantially.highér quality than dye
images formed by the heretofore knoWﬁ printing methodS'
such as sublimation printing. Therefore, they have

proven to be effective in a substantially expanded



generally preferable in nost instances because the nelting points and

vaporization points thereof properly correspond to the thernmal deflection,

rn?!ﬂfures 5 of nmobst commonly used plastics, particularly thé
r and pol ycarbonate pl astics her.ei nabove nenti oned. The dyes
| de

i NG 5-jn the followng |list have generally been found to be effective in

t he Bj.€ct invention. C |. Disperse Yellow 42 10 _ oL Q:;'
C.1. Disperse Yellow 67 C.1. Disperse Red"53 C.I. Disperse Red 55 C. |.

Di sperse Red 72 C.|. Disperse Red 94 15 o : Cl. B
Disperse Red 92'C.. |. Disperse Red 177 C. I. ,Disperse Red 192 C. 1. Di sper\s-e’

26°C 1. bisperscr g 95 Eeptiflcions, ofp.Pagtdqulan ke B JAHEELE U
Di sperse Bl ue 60_25_. . L. CJ. Disperse Blue 62 It is seen
therefore that tRe*FbPRodi8PeFRE FX?t&W?gPﬁvébHWﬁﬁnﬁP(ﬁQQRﬁ 4R rerewith
applying durable 2 oPerss BYona e o2sensd BurFititn i1 iy ' S8 Bpfite®
image bearing piastic members formed by the.hefetofore
5 known two-step molding techniques Hereinépre described
in most instances . Consequently, the method of the
subject inventién provides significant cconomic benefits
because of the substantial reductions in cost provided
in the production of high.quality dye images; and,. as
10 - a result, the method of the inéﬁant invention reprcsents.
a substantial_imp;ovement in the art which_has significant.
cgmmércial ﬁerit.' B
' Wﬁile there is shown and described herein certain
specific strﬁctufe embodying this invention, it will be
15 manifest.to-ﬁhOSe skiilgd in the art that various
modifications and rearrangements of the parts may be
'made'without deéarting from the scbpecﬂ‘the
underlying inventive concept and that the same is not
limited to the particular forms herein shown and described
20 | except insofar as indicated by the sCOpé of the appended

-4 .

claims.



‘rrenbers.'Dye | mages formed in accordance with the subject 30 met hod

are - of substantially higher quality than dye imges fornmed by the e T
‘heret of orre known printing nmethods such as sublinmation printing. Therefore,
t hey- have proven to be effective in a substantially expanded - 165
range of applications. In particular, plastic nmenbers bearing di .fé‘
iapges formed in accordance herewith have been found to possess @‘ '
gual ity to replace i mage bearing plastic nbers forned by the heretof

«

orore 5
“known two-step nol di ng techni ques herei nabove described in nost instances
Cqnsequently, the nethod of the subject invention provides significant
economi ¢ benefit sipggmuse of the substantial reductions in cost provided in
t he production of~hrgh quality dye inmages; and., as 10 a result, the
met hod of the instant invention represents a substantial inprovenent in the
art which has signifi canheti®ano®appbfinges idesitdil Hge timege tos tisdh @unfzed
descri bed herein certain-specific structure enbodying this invention, it
will be 15 . rfnafrisstio kelormmbekidf] @dkayhoartecamarisieg thersteps of::
modi fi cations and rearrangenents of the parts nay be made without departing
fromthe scope. of the Ugderappilvifa A6t Fo Saddrvehecand $aid plasdis ¥ i s not

member in said desired image, said dye consisting of a disperse

5 dye héving a melting température which is below the thermal |
deflection temperature of said plastic key ﬁember and a
vaporization temperature which ié above said_thermal deflection
‘temperature; |

- .' (b) heating said disperse dye and at least a portion of

10 said plastic key member .which is adjacent thereto to a temperature

which is below both said thermal,déflection temperature ang said

-

-

vaporization temperéture but which is hiéh eﬂough to melt said
disperse dye and also high encugh to cause at ieast some
. " softening of said plastic'ﬁey member; and
15 (¢) allowing said melted dye to diffuse into.said'piastic
key member to' thereby imﬁart said desired image thereto.
2. In the method of claim 1, said.step of aﬁplying said
dye to said surface further characterised as: |
a. applying said dye to a sheet iq the reverse of said
20 " desired image; and
b. éverlying said sheet on said surface so th#t_said

- dye is in intimate contact therewith.

[
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linmited to the particular forns herein shown and described 20 except
i nsofar as indicated by the scope of the appended claims. - 17 - CLAIMs

1. Aet hod of applying a desired dye image to the surface of a'plastic
key ey of a keyboard conprising the steps of: (a) applying a dye to

sai Nace of said.plastic key nmenber in said desired i mage, said dye
consi.x g of a- dlsperse 5 dye having a nelting tenperature which isiy
bel ow 't he thermal defl ection t enperat ure-ofg sai d plastic key nenber and a
vapori zation tenperature which is above said thermal deflection )
tenperature; (b) heating said disperse dye and at | east a portion of 10\-/

said plastic key nenber.which is adjacent thereto to a tenperature which is
bel ow bot h sai B.t her riml thiefmetieed of ttl@ﬁpe?,alsai@ saepl ofagpblyapsrsaidt i on
tenperature but which is high enough-to nelt said di sperse dye and al so

hi gh enough t o ¥fuse said| By Pc%é‘ﬁﬁgﬁf E%?’f'aﬁﬁe‘&ﬁega’r'ﬂ tg?%\ﬂrF%s%éy menber ;

d 15 | d t iff t d
'Slnasti c key nerﬁfefig’?%lefihg o ggﬁ%ﬁ#t §5ch‘ dé%%?’@ﬁf?‘%a us Ir%“lr ag%' I'n
the method of ¢l a%ﬁf&ésa?a'qg, Siserirp;t 3QpLy grng%r&ak,opxdéégwt&eﬁamglﬁg&é ace

further characterised-as applyrng sai eet e reverse of
sai d 5 contact with said surface.
4, In the method of claim 3, heat being applied to said

'transfér sheet whereby said heat is_transferréd therefrom to said
disperse dye and said adjacent portion of said plastic key member

10 to melt said disperse dye.

5. . In the method of claim 4, said surface .of said plastic
key member being contoured and said transfer sheet is deformed
to the contour of said plastic key member upon application of

15 said pressure.

6. _ In the method of claim 5, said sheet further characterised
as comprising a sheet of paper fibers with'approximately 5 percent
of a thermo#et polymer intermixed therewith.

20
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20 . i desired image; and b. overlying said sheet on said
surface so that said dye is in intimte contact therewth. - 18 - 3.,
In the nethod of claim2, said step of applyipngy said dye to said surfacg
further characteri.sed in that pressure is applifed to said sheet aftey
overl &id on said surface so that said dye is i.n at least slightly {
pr-assurised intimte 5 . contact with said surface. 4. In theT
of el ai m 3, heat being applied to said transfer sheet whereby said heat is
transferred therefromto said di sperse dye.an i d adj acent .portion of
said, pl astic key member 10 4t %’[e §i:ﬁet&‘°(ﬂd9£é@-lﬁ§/?' 53.3‘1‘10 heating
met hod of claim4, said suface of said plastic key nenber being contoured
and said transfer shé&eP SUFEMGrmcharacterizad diy Wt fhe edding point
menber upon application of 15 ~ said pressure. 6. In the method of
claim5, said sheet fofrsiadd dheraosat Podymercddpbediow thes meditisfg ot
fibers with approximately 5 percent of a thernoset polynmer intermn xed
therewith. 20 of said dye. '

8. 1In the method of claim 1, said dye being a
dye selected from the group consisting of azo dyes,
monoazo dyes, pyrazolopyridine dyes and aﬁthraquinone

dyes.

9. In the_method of claim 8, said dye being a
_ dye;eletteﬂ from-the group consis;ing of dyes having a
7methoxy group,'dyes having a nitrile group, dyes having

a nitro group, and dyes having a chlorine atom.

10. 1In the method_of claim 8, said dye being
.a dye selected from the group consisting of dyes having
twd'cyano groups and dyes having a cyano group and

an acetoxy group.

- 11.  In the method of claim 1, said dye having

a molecular weight in the range of 380 to 625.

A



7. In the nethod of claim6, said heating step further characterized in

that the nmelting point of said thernoset polyner is below the nelting poi-nt

of -*-1dye 8. In the nethod of claim1, said dye being a dye sel ected ;
fe§ 0y group consisting of azo dyes, nodfbazo dyes, pyrazol opyridine dyes

d h f ¢l dye
o the ot oun Fansi Hhi BeoPefed oE, HiFik Sa'?ssy I faltes
havi tril t h
ne 5 LT e BrEuEy, BUES TR de2aler andeniBOTl Gebrarcl dye sel ect ed

fromthe group consisting of dyes having two cyano®groups and dyes havi n~a
cyano group and an acetoxy group. 11. In the method of claim 1, said dye
having a nol ecul ar .wei ght .in the range of 380 to 625. - 20- 12. In the
met hod of claim 1, the nkBtindnpbhet method ¢fdywd ai® g gakd eapplpingerr].
(143.[err]). 13. In the nethod of claim1, said applying step further
~characteri zed assa@plﬁunghardchpeaseedyeeﬁoauﬂ&ﬁpiynngtnzﬂns¢mwgandye
printing ink binder to

formulated with an 1norgan1c printing ink blnder to

said surface, said binder having a meltlng point which
5 - 'is greater than the thermal deflection temperature of

said plastic.

14, In the method of ciaim 1, said dye further
characterlzed as a dlsperse dye seleLted from the group
con91st1ng of C. I dlsperse ye110w 42 C.I. dlsperae yellowﬁ
67, C I Dlsperse Red 53 C. I Dis aerse_Red 55, C.I.

5 | Disperse Red 72, C.I. Disperse Red 94, C.I. Disperée
Red 92, C.I. .Disp;rse Red 177 C.I. Dispefse Red 192,
C.I. Dlsperse Red 199, C I. Disperse Blue 20, C. I
D1sperse Blue 26, C I Dlsperse Blue 27 Cc.I. Dlsperse_
Blue 40, C I. Dlsperse Blue 55, C.I. Disperse Blue 60,

ld” ~ and C.I. Disperse Blue 62.

'15. In the method of claim 1, said dye being an
anthraquinone dye selected from the group consisting of
- dyes having a su_lfonamide' grqup, dyes having a chloro grdﬁp ,
dyes having a methylmercaptd group, dyes having an oxygén.j

5 ether group and dyes having a sulfur ether group.

T [+ L | s *




Said surface, said binder having a nelting point which 5 ~is gr
than the thermal deflection tenperature of said plastic. 14. 1Int
of claim4i, said dye further- characterized as a dlsperse dye sel eckec
fhe group consisting of C. 1. disperse yellow 42, C.|. disperse yellom167

C. 1. Disperse Red 53, C. 1. Disperse Red 55, C 1. 5 Di sperse Red 72,
C4-. Di:Sperse Red 94, C. |. Disperse Red 92, _G4J._ Disperse Red 177, C.I.
Di'sperse Red 192, C.I. Di sperse Red.199, C.|I. “sperse Blue 20, C.|.

Di sperse Blue 26, C. |. Disperse Blue 27, C.|. Disperse Blue 40, C.
Disperse Blue 55, C.I. Disperse Blue 60, 10 and CI. D sperse Bl ue

62. 15. In the netéod ofn chaimthda sFakrhicy €, RGP I1A8 N mBAGU RO Ay E
selected fromthe group consisting of dyes having a sul fonam de group, dyes
havi ng a chl or o grcharactemise@as hegirg madehpk nezeaptallgraryptaldyias deayiérg an
oxygen 5 ether group and dyes having a sul fur ether group. * C L
M S = - 21 -pYegtic matprigie nethod of claim 1, said plastic nmember
further characteri sed as being made of a generally crystalline pol ymer
plastic material. 17. In the nmethod of claim1, said plastic nenber

further 17. In the method of claim 1, said plastic member further

5 . characterised as being made of a plastic selected from the

group consistihg of polyester and polycarbonate.

18. The method of claims ‘1 or 3 further characterised in that a
plurality'of desired adjacent images of different dyes are

simultaneously applied to said plasti¢c member.

10 - 19.- .Injthe-method of claim 1, said surface of said plastic

" key member being concave.

20. In the method of claim 1, said applying step further
characterised as applying saié dye to said surface in a thickness of

between 12 agd 20 microns.

;15 _ 21. An image bearing plastic key member of a key-board
- .compfisingﬁ
” a. a plasfic key membar having a surface thereon; and
b. an 1mage of a melted disperse dye diffused into said
surface and into- the adjacent portions of said plastic key member

20 therebeneath, said disperse dya_having a melting point which is

0 A

P,



T
5 ' characterised as being nmade of a plastic selected fromthe group. .
Lsting of polyester and polycarbonate. 18. The nethod of clainms 1 or
agy. characterised in that a plurality of desired adjacent inmages of
di f J?df dyes are sinultaneously applied to said plastic nenber. 10
19. - n‘the method of claim1l, said surface of said plastic key nenber
-.bei ng concave. 20. Inthe method of claim1, said appl ying step furthe&,
characterised as applylng said dye to sai2 surface in a thickness of
between 12 and 20 microns. 15 21. An i mage bearing plastic key _
menber of a key-board conprising: a. a plastic key nmenber having a surfaeg
thereon; and b. an inage of a nelted disperse dye di-ffused into said
surface and |rhqi%"h‘é“"aﬂﬁ'%“(','@ﬁtdﬁf&??'f’tﬂ'fst?i'fpeé'a?ﬂ'epf’fasgﬁle R tiefBEr 20
t her ebeneath, sajd di sperse d e Javin paint. which CL M
S %o ppme sroaﬁdmevafﬁsayzr%awfaetfﬂa%m b CBeE A et paich Foeneer
key menber and | r i ey
e3f1¥§&% £ %ty A w s?alﬁ/h fgﬁasah? qﬁéildc %Q %erml

defl ection tenpera I mage guarities

creep flxatlonmér;nghtcréaétm&aonr epiphit Fnadyl Pesolutiodighabi lity. 22.
In the i mage bearing nenber of claim?2l, said dye -

s durability.

l22. In the image bearing member'of claim 21, said dje-
further éharacterised as being selected from the group
consisting of C.I. Disperse Yellow 42, C.I. Disﬁerse-fellow 67,
C.I. Disperse Red 53, C.I. Dlsperse Hed.SS,IC,I. Disperse Red 72,
10 c.I. Disperse Red 94, c.I. Disperse Red 92, c.I. Diéperee Red 177,
C.I. Disperse'Red 192, C.I. Disperse Red 199, c.I. Dlsperse Blue 20,
C.l. ﬂisperse Blue 26, C. I Disperse Blue 27 C.I. Dlsperse Blue 40,

C.I. Disperse 55, C.I. Disperse Blue 60, and C.I. Disperse Blue 62.

23. " In the'image bearing member of claim 21, said dye further -
15 characterised as a dye selected from the group consisting of azo
. [ ]

dyes, monoazo dyes, pyrazolopyridine dyes and ahthraquiuone dyes.

24, In the image bearing member of claim 21, said plastic

further characterised as a generally crystalliﬁe polymei.

25. The image bearing member of claim 21, further comprising
20 - “a plurality of imagee of different'disperse_dyes.fﬁeueon; each

of saidadyes having a méltihg poinfzwhich is belou the.fhermal

deflectioﬁ temperature'of said plastic and a vaporisation

temperature which is above said thermal deflection temperature.

A




further characterised as being sel ected fromthe group consisting ol >C
.Di sperse Yellow 42, C. I. D sperse Yellow 67, C. 1. D sperse Red 53,
Disperse Red 55, C.|I. Disperse Red 72, 10 C.1. Disperse Red 9
Di sperse Red 92, C.|. Disperse Red 177, C.| [)sperse Red 192, C.
D sperse Red 199, C. 1. Disperse Blue 20, 6.@ Di sperse Blue 26, CI. -
Drsperse Blue 27, C.I. Disperse Blue 40, C. I. Disperse.55 C.|. Disperse
B\#é 60, and C.1. Di sperse Bl ue 62. 23. In the i mage bearing nmenber of
claim21, said dye further 15 - characterised as-a dye selected fromthe
gr\Qup consisting of azo dyes, npnoazo dyes, -pyrazol opyridi ne dyes and

ant hr aqui none dyes. 24. = In the inmage bearing nenber of claim?2l, said

plastic further charact erl,?ed G ackg@nﬁﬁg%éybggyﬁ, I {.nbﬁlgegoloyfrr%rlal%ﬁ
The i mage bearing nenber cIa|n121 her conp ising 2

plurality of imag %h ﬁ@?rﬁﬁh?%953£?9520 s g@g ofé%aékéges

having a nelting p |nt Hel OW t erna flecti tenperature of
said plastic and rlsatlon tenperature h IS sai d her
def | ecti on tenpergFHWE%hﬁ BXOUR #ﬁ) tgg & %gs h?gQ%%lﬁ Pﬁé 'Tgroup.
beari ng nmenber of claim?23, said d urt her ch ract zed as @ dye
sel ected from t he 4fiesufacemg & |nge/'E)’f{?ly%§°HB\'/| ﬁajea r"Ulfdy 0%/5%“?
having a nitrile group dyes haV|ng a hitro group 5 and dyes having a
chl ori ne atSom dyes hav1ng chlorine atom. _

-

27, In the image bearing member of claim 23,
said dye further chafacterized'as a dye selected from
the group consisting of dyes having two cyano groups

and dyes having a cyano'group and an axetoxy group..

28 . In the image béaring member of claim 21,
said dye further characterized as an anthraquinone dye
selected from the group consisting of dyeé having a
éulfonamide group, dyes having a chloro groﬁp, dyes

5 . having a.ﬁethyimercépfo group, dyes héving an oxygen

ether group, and dyes having a éulfur ether group.
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27. In the™m nage bearing nenber of claim?23, said dye further characterized

~Tas a dy€sel ected .fromthe group consisting of dyes having two cyano groups

- ~ %

an ving a cyano group and an axetoxy group..28. In the inmage

bear \n er of claim?2l1, said dye further characteri Zed as an

ant hr one dye selected fromthe gsasp-consisting of dyes. haV|ng a 3
sul f onam de group, dyes having a chloro group, dyes 5 havi ng a -

met hyl mer capt o group, dyes having an oxygen ether group, and dyes having a

| f th 1 N e 1 e to L M
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described with reference to Figures 3 to 6 of the acconpanying drawi ngs. 5
30. AN i mage beminbefopkaddsiceibealy wheniveferehca deeFigoesd3 wubsifantial |y
as hereinbefore described with reference to and as shown in.Figures 3 to 6 .
of t he! accorrparWPr@Cemmmgs drawings.

' 5'.' 30. - An image bearing plastic key member of a key-board,
substantially as hereinbefore described with reference to and

as shown in Figures 3 to 6 of the accohpanying drawingé,

* ¢ L M s =

ye Tmage to the surface\wj'
of a pl astic keyrf@mber Hblastieykdioabibersubsd 2By tlaky, asbbeel abyf or o




