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| ndex at acceptance DIB 2J-2L13 2L1B 2L2A 2L3 2L5A1. 2L5A (54) METHOD FOR
DYEI NG HYDROPHOBI C FI BER MATERI AL W TH M XTURES OF ;DI SPERSE DYE (71) .\,
SUM TOVO CHEM CAL COVPANY LIM TED, a Corpora- tion organised under the |aws
of Japan, of 15 Kitahama-5*chone, Higashi-ku, Osaka, Japan, do hereby

declare the inventio h t may gran 0 '
us, and the met hod b;‘P\AmmT Miﬂmmgﬁg be pzsﬁﬁl clﬁil 929
descri bed in “and by .the follow ng statenent:- -

5 The pres dm\(enmppmanatnaemmma ned) et imeodmsng hydr opboo
mat eri al s uni rB1) Cantenticn AppinationfNodlbe35e382 dyes -in a short | ¢
time. There aM® 1@ Fitet 2000e. 1976 irobt ai ni ng | evel ness in dyei o/?j
fibers with dfyddddepdgé®). One ret-hod conprises regul ati ng afqupes
a dye accor d| t(44) Complete Spacifieptiom publishetl 14 Mpedhrig79 abi ity of \

equi pnent s @PrW’Buﬂ" Do‘tPh’élf’ 3/26, 3156 P “as uniformy .a LI N2

the fibers t[?g %\‘%‘}’;st a( of d¥e| ng. - The ot her s

use of tF e fact that egree of mgrat| S

conpar ed vvi th ionic dyes. In the Iatter rret hod | evel ness i s obtained by
the m gralt ion dye while the(mMETmﬂmngEmmmdeb}eFmEK enper at ur e,
even 15 t hough the dye JMATERDAL WITHMIXTURES/OFDISPERSBDYErm at t he
initial stage of dyeing. .15 The cormermal dyei ng |s in fact, carried out

by spending a | ong er(?t)d We 51?!\!1'%%# T’(’:QrPE the
bot h met hods. tlon organi °? 5 ﬁye%hm&ﬁﬁm' asaa f??g%

possi bl e wi.th di Spﬁgfgéaéﬁms nﬁﬁm/&mm&m s/ tY bel Pefdrnied], uomdp&wu;aﬂy Idiscrlbsd iimst
efficient to rsegul ahebstﬁ\efomgrsgtematte-of dye. \Wen_a SI n

used for dye| ng, ; meseptsinyention; el wemsthpf%@rg f}yc'f!}rbﬁe‘ﬂﬂ&
; 5)‘39\&?: fibers with -

t enper at ure i ncreasﬁ samaam@&,& fded 1B ag B WydispSiateloR Aldge ackaiditgi® usual
CONMMEr ci err edytiog C aqui t tQ hdl nghc\/vl th ia

oror to g ,oa,c t%%?s mggﬁs ﬁﬁ ] 25

order to ;
'd lﬁl@tﬂrbaﬁﬁ Voeill ®épt at the .dyeiClempningd@sen I €d

it is usfh H R
dyes and bI ue15 25 ﬂl tthlwdhth'lm & sagpewhat. a@—tmﬂ’or@anhhecmmﬂmﬂpf digisg.i n t he
three primary dyes %t‘g sy a‘crfa up By spepdiag #1208 eI RE eI on

becomes troubl eso ?153:‘?3%“ as sl Gith Btk i Rty
conditions such as Jsarmafd mwm&&&ﬁ: 19 réglas ARERIyeiSEERR o6 HRgWHEO siriglee
separ at e dgei My ratdge asfusechbr el:trqlm:s it awginod eeltively esily bupropedy reg@@tmg i 220

akes a lo eri od-“'b‘FYe‘P e 4y a
sinate oo 50 AR b s wﬁ??“ﬁ*&mmm C g each

Corrponent dye are Sfbrrﬂ inl dader to obtam dyed matenals havmg a wide range of color shade and _
.25 it is usual to use a blend of three primary dyes, i.e., ‘yellow .dyes, red dyes and blue . 25
dyes. When the dyeing. rates.of each' .component . dye in the three primary dyes aré "
different from one another, the dyeing operationn becomes troublesome because it is
necessary to regulate the dyeing conditions such as temperature-increase programme,
depending upon the separate dyeing rate of the respective component dyes. Further,
30 it takes a long period of time for dyeing as compared with dyeing using a single dye. 30
Accordingly, it is desired that the dyeing rates of each component dye are similar to
oric another and that the combination of the dyes has good dyeing compatibility
enough to be treatable as a single dye. However, various combinations of a wide range
' of color shade, each of which is satisfactory in- the dyeing oompatibnhty, can hardly
3 be obeained only by varying a proportion of a component dye in a fixed set of three 35
: - pri dyes, as is. well known from Textile Chemist and Colonst, Vol. 2, No. 20,
350 (1970) and Senshoku Kogyoe, Vol. 21, No. 3, 139:(1973).
: In dyeing. synthetIc fibers with dxsperse dyes, the dyemg rate depends upon the
S dyemg conoentratxon, in other words, the dyes are exhausted at a relatively low
40 © | temperature in a pale shade dyeing while they are exhausted at a hlgher temperature 40
as the dyeing concentration becomes higher as is shown in ans 1, 2 and 3. Further,
* in a combination dyeing, the dyeing rate of the combination is slmtlar to that of each
component dye as is shown in Figs. 4, 5 and 6. Consequently, the range of color shade
_ obtained with good compatibility from the combination of a fixed set of three primary.
45 dyes is limited in principle. For example, in the combination dyeing using C.I. Dis-- 45
y perse Yellow 51, C.I. D1sperse Red 60 and C.I. Disperse Blue 56 as three primary - g
dyes, relauvely good dyeing compatlbllxty is obtamed when the dyes are blended in -



one another and that the conbination of the dyes has good dyeing
corrpatr bi I | ty enough to be treatable as a single dye. However, various

ory

in the dyerng conpatrbrlrty, can-hardly 35 '-'be-obtarned onIy by varying
a proportion of a conmponent dye in a fixed set of three 35 primary dyes,
as FsNell known from Texti ke Chem st and Colorist, Vol. 2, No. 20, 350

(1970Y/and Senshoku Kogyo, Vol. 21, No. 3,139 (1973).. I'n dyeing synthetic
fibers with disperse dyes, the dyeing rate depends upon the dyeing
concgntration, in.other words;- lgdaggziyes are exhausted at a relatively |ow

40 T tenperat ure rn a Ieésnaaff‘ig ﬁe TE. exitausted at a
hi-gher tm%mr ﬁgﬁ m m ‘hi gher_as is
shown |ngﬁygaoraa4ssh8maﬂ ige 4 a6, t eo in“a conbination dyer ng, the i ng
rate of . t.heAtpeisiththerefors, mw@rmdbamthobleddabfcbépe s lpwingpgoedént. dye as is

~ shoén' i ndPEB _PB“"‘B‘Y wi g ‘EI'fe”'P& 8 Bdessahedy shadle obt ai ned
vmt,h"_g.ooﬁ, j’"‘% i,&? s}:% ﬁy&ﬁ Dot obthree -
primary: 4§emgmsf Bnenamuhc‘a Qﬁwﬂ' Rligs i n the

conbi nat & :. ireth oc ‘rgadswﬂngoocmmpatmﬂsy 45 perse YeI low 51, Cil-. Disperse Red

60 ¥nd C.| 8 ¢ (ﬁ%‘ v AN vel y“good dyer ng
S e T W e e

conpat i Digheds la¥g g}
1, 541, 92 Shethod is only used in practloe by a few well-controlled, biggest dyefiid (fiktadied?r OpOrtion as to

produce q’%ﬂ! n@oogmostowﬂlhéyetﬁimdsowommdmaﬁblﬁty becgnes pqor

e the Ge: coI ades ot her than a gray
coI or as,ﬁé m%g,“fﬁﬁc or ot é’:ﬁ‘%d é%ﬁ(gg‘% "'zyde%vr"':g; in order to
obt ai n t hehialdpe) @sch @ie mvﬁpersﬁﬁrandayeﬁg Hogeva) @ yeng conpatibility
over a \Amuepossmhge ®tam:gdoowomma jbility over 8 wide gm0 of, cobosr shedesidfoc | beguID 5. in
hoku#ﬁg. ’of,°: I“l?" R‘S‘Y“ tongrex) 1ty Agsios. Fith prigreasey prépare several
i nos.of o e b pi‘gse?.tr A hkSs Bl At for RGLiAERE Y. dyes- havi ng
di ffer enngﬁmmd%mmmgnﬁﬁ chﬁicttﬁﬁ"l@ id Gbet Grateikl ﬁn&a conbi nat i on from
t hem whi dye bath dontainingaa tiay of Ot deaststiigecidispesise erpieal | bi |
Vhel? dy e #res difforent feoms o apgsher pp e pxteah e aﬂhahé%egrtw"fh@ydmﬂ vé :
~econoni cal “yghl fb Gne e&bmheeresedr infzén&dﬁ, o8 SomBBGAY S5 b \@Naimedoul d have— ar i ous
ki nds of eidiﬁem-pﬁxmm ch\theé comnipOhedis __sendetyoaﬁeelteoﬁmoa spedific col or matcRing is

troypl esorleur shage guen n practicg, by a;few
- owel T contc{nqﬁ‘_ o oo & erny; € pr edent ,
1t 1S CORyRiAble ik :.,ygriS - and to

spend a leditie (pelslishd bngoh pom)hid thss, dyes -
15 ‘I n t héaverablyused incthe mecmﬁho‘ia%cl“ée dwérawmwfoﬂmmafpmlam ty can be obt ai ned
'over a wide range of col our shadeby dyeing with a m xture of a yellow dye,
ﬁd dye ‘and a bl ue. dye ordye having:a simlar: dyeg,,ng rate. Hawever,
di sperse dyes, it yAhe toYobt ain good. . conpatsility over
a wi de range of: col our . shades {)'1‘\01' exanpl. e for al | col our-sshades
frombrown to grey) by dyeing wi.th a. mxture of a 20 yeIIow dye, a red

dye and avhisreid X cly RydropéiC & Hdioged, “Y:0is h&tﬁogﬂi;ﬁ-em alkylV@ALG, Glkodyher e i s - pr ovi ded a
met hod f 0-|~C@95ﬁ ngvba:h R1 is CI—C4 alkyl and Aj is benzene or naphthalene nucleus,

.—" 5°’— —. ‘;)."-" .

wherem X2 is —NHCH2— or —NH— )

,wherem R?dnd Ra be the same or. dxﬂexent and are’ each hydrogen, halogen, _

—CN, —=NO,, Q—C. alkyl, —SO:R® or :=COOR® in which R* is C,—C; alkyl, :
Rt is C,&C. alkyl,’ phenyl unsubstituted or ‘substituted - by’ halogen, C,—C, alkyl, _
h " Cy=C, alkoxy, —COOR” in which R" is C,—C; alkyl, T—NHg or -—NHCOOR‘ m'
45 whu:h R'mC,—C. alkyl, Reis hydrogen, Cl—C. alkyl, '_ o o K 45



hydr ophobi c fiber material; which conprises contacting said fiber materi al
with a dye bath containing a combination of at |east nine disperse dyes
havi ng
that any blend of two of the dyes 25 has a eutectic point. Using the

net hod of- the present invention, good conpatibility can be obtained even if

the mxing ratio of the conponent dyes is.wdely varied to obtain a -~
speci fic col our shade. 30 Al | di sperse dyes which are comercial l'y (i;g)
avai |l abl'e and known fronrany I"'iterature -30 can be enployed in the nethod

of the present 3invention. Exanples of .t hd,5et®%ercial Ly available dyes ard
those listed im the sectron, Di-sperse Dye", of Colour Index, 3rd edition
(publ i shed; by, Soci ety of Eyers and. Cblouﬁ%sté% .OF these, the di sperse dyes
f avor ably - EE’H in the present met hod |ﬁolndecghose having the fol |l ow ng
formul ae: wherein [err] is hydrogen or halogen [err] i's hydrogen, [err]

al kyl , [err] in whic J?ibk’b?[ ﬁ Yo f?rl\ Scheaz r_&agﬁt haI ene _
et es; | et 1] wheral K g ]-)—C.aéilﬁl cglﬂﬁ%b@ &3‘&3&3@%

are each hydr ogen IGy-@gsikoxy brchadoge n,a.nd 1soxygenor1mmo, 1,541, 929

3 [err] [err] in which [err] is hydrogen [err] alkyl or [err] and [err]
is [err] alkyl or phenyl unsubsti t ute subsstituted by [err] alkyl, [err]
al koxy or hal ggen, and [err] i s.oxyge = ;E%Egﬁ_hErr] wherein [@br] is g5
hydrogen or [err] is hydrogen or [err] alk d [err] is hydrogen or

hal ogen, [err] wherein [err] may be t he saneﬂﬁr different and are each

hydr ogen, hydroxy 10 ano, [err] alkyl err] g% err% .in
which [err] is wherein R* i Ydmgfbm[ m]'qa&rkw%v 3 T‘%XBF‘Y‘ Al
unsubstituted or sdgﬁ?F?ufngﬂy hal ogen, hydroxy, [err] .i's hydrogen, -[err]

in which [err] is [err] alkyl or: phenylx andx[errhhrﬁ haJogen or cyano,

[err] 15 wherein [err] and’ [eﬁ@ - eﬁﬂ above, [err(s) - 15 ..

hal ogens or nitro groups or a group o t he | nﬂﬁﬂh[érr] or -SCN, , [err]

20 wherein n is an |nteger of 1 to 4, Ris an integer of 1 to 4 and

ol o 09T ghemin 20 o B Gt e | QUL 0 aih Gl hod S WS Wbk Uy by,

substituted by hal agid, c, £1d, |alkoxy, —OCOR'®, —OCOOR*® in which R* is 10
C,—C, alkyl or phenyl or phenyl unsubstituted or substituted by halogen, hydroxy, :

C—C, alkyl or C,—C; alkoxy, R is hydrogen, C,—C, alkyl or —NHCOR*" in

which R* is C,—C, alkyl or phenyl, and X® is halogen or ¢yano,

Eoes -~@ SRR

15 wherein R'* and R¢ . are as defined above, R“ is CI—C4 alkyl, and X® is 1 to 3 15
o halogens or nitro groups or a group; of the formula —SO,CH, or —SCN,

T e
-' : Y
% o

wherein R!® is C,—C, alkyl, hyd_roxy-cl—c{aikil,

i ) ,. | .. : _(Cszn_@x.,’ ((,Hg)m-o-@

20 'wheremnxsanmtegeroflto4 mlsanmtega'oflto4andX’1shydrogen, 20

c ~ hydroxy, halogen, C,—C, alkyl, C,—C; alkoxy or’ hydroxy-C,—C, alkyl, or phenyl
unsubstituted or substituted by halogen, hydroxy, Cy~=C, alkyl, C,—C, alkoxy,
hydroxy-C,—C, alkyl, OCOORE* in which R is C,~C, alkyl, —-(CH,),. —COOR%,
—0—-(CH,),. —COOR?! in wh1ch R2 is C,—C, alkyl and »’ is an integerof 1 to 4, -

35 | ----o—(cH£ o -. —o—(CH},..'-o-. _. s

o ww

&




[err] [err] and n' is an integer of 1 to 4, [err] 4
1, 541, 929 4 in which m is an

|n+ oaer of 1l to-4 [errl] Ln_whi ¢ i hved . i
eger—of—1—+to—4—ferr]—inwhich [err] is hydrogen or [err]l and n’_is an

TIC

integer of 1 to 4, [err] in which [err] is as defined above, [err] wherein
[err] hydrogen, [err] in which [err] may be the sane or different and are

e hydrogen, [err]. alkyl, [.err] [err] 10 or pheny[ and n"' is an
izggber of ‘1 to 4, [err] : 10 in which [err]~is hydrogen, [err]

al kyl. or phenyl, [err] is hydrhgen [err] phenyl, ‘and n"" and nf'' are each
an Jd fpm:r of 1 to 4 [ecrr]l is cyana Qr nit¥o a‘nd [e?r] IS cyano,

halogen & whitt bPis dnt r o 4, r NHQH
15 in vxhixcdvé'hu[ha{zr]:Mkhbfg,ﬁ@ym?dggﬁgrm[err? I n vvhr ch [‘rﬁ

[err] al kyl or phenyl, [err] 20 - wherein [err] is [err], alky [err]
al kyl or phenyl, [err] i S—QXxygen or |n1no 20 and W" is,an I nteger of 1
to 6, [err] wherein [ ET% 7 [ er°f alk 'éélphenyl unsubst i t ut.ed or

substi tuted by hal ogen, '[err] -al kyl, "Terr] alkoxy or [err] al¥yd, and [err]
may 25 m“mmpg7ghe&§aﬁgmgg drfferent and are :each hydrogen, hydroxy, am no,
nitro or [err] 25. mhrch [err] is as defined above, and.-~ 5

1,541,929 : 5 [err] wherein [err] and

[erg] may  be the sane or dif Ay .nd @:e each hydrog hydroxy, [&rr],
[erT]al koxy, nitro or hakm: '4 ghkr] and [err] ﬂay be tHe sane or
different and are each hydroc S r] aIkyI or [err] alkoxy, and Ais as
defined 5 -above.

5 1n car %&Qg 184“ t Qre)ger'r',ebh_g ﬁLylt hec _p_cesaﬁnt hnventﬁﬁaoRgt I east ni ne dyes
My be  which R¥ is C —C. alkyl or phenyl, R?" and R?* may be the same or different and :
are each hydrogen, C,—C, alkyl, hydmxy-Q—C alkyl, —(CH,).» OR®,
—(CH, ) OCOR"l —(CH,).,U OCOOR® in which R*® is hydrogen, C,—C, alkyl _
10 or phenyl and n” is an integer of 1 to 4, —(CH, )y CH(OR?*) (CH, ).~ OR*" " 10 -
in which R* is hydrogen, C,—C, alkyl or phenyl R is hydrogen, C,—C, alkyl or
phenyl, and »”” and m" are each an integer of 1 to 4, X*is halogen, cyano or nitro,

and X" is cyano, halogen ornitro,. . _ .
- o ' .NH2. o MNHy .: - - L -t.
' %
15 wherein X' is halogenor o _ : : ) ' 15

@

" in which R" is C1—C, alkyl acyl, —COR’2 or —CONHR” in whlch R82 is CI—C. :
alkyl or phenyl | - . -

o Nu, “'-

- N(Cﬂz)m"“og | _ (19

NH1 x“

20 wherein R*? is C,—C, alkyl, hydroxy-Cl-—C alkyl or prhenyl X" is oxygen or imino, "
' and m”” is an integer of 1 to 6, _ N

Xn' 0 NHRS"

wherein R" is C,—C, alkyl or phenyl unsubsntuted or substmmed by halogen,
: - C=C, alkyl; C,—C, alkoxy or hydroxy-C,—C, alkyl, and X2, X** and X'* may .
25 be the same or different and are each hydrogen, hydroxy, ammo, nitro of NHR** in 25
which R* is as deﬁned above, and _ .



added separately to a dyeing bath, or nmay be blended to prepare a bl ended
dye. conposition. The conbinations of up to thirty dyes provides

comer cayr—sattstaetory—+esuts—30—— In the present invention,
when two dyes' have chemical structures which have the 10 sane basic
skel eton but are slightly different locally, for exanple, the term nal
substituents connecting to the basic.skeletonrare slightly different fr
each other (e.g. difference in the nunber of carbon atons constituting
al kyl or aIkoxy group i's onIy about one),r,qg%pnreover when a blend of t
two dyes has s - ; ' ey
separ ate ones, mhlle mhen the . eutectrc pornt ; 15 present they are
regarded gs ne dye in a pair. For
Dye | and‘Dye Il has no eutectic p
one dye even |f m xed together, wh

hey are -regarded as
"of Dye [ltaand Dye 111

has an eut ectle poi nt and therefore.—g%hey a_e 20 - treate as.separate
ones. 29 [err] 0 (Dye ) O ~ (Dye 11) :
(Dye Il1) It is course possible to useabﬁ’énd of Dyel and Dye Il in

practice as one dye. In the present invention, it is preferred-to use three
primry dyes to obt uhemeuaR’zand Ree. mawrlutehera @r érﬁeremlamt arshafuéiydrmn,tlu@ltyhree

pri mary dyes brill ﬁ s‘é% S“d " sed in
nost cases.. Ingthe %4 75, GAsh &dio) v%'r‘yl 5 an ea"f?yyés a%Fe‘rh & o%vr sh s
brown dygs are used aSkndcaitfihd awueqm&aaanthelpaesaﬂdivtman at RRast Hige aﬁﬁeﬁyper mary

dyes. Simlarly, rutﬁdﬂbmetslyamd dyeiriglbathy, 4yr maynbedjlendedy roeprepacegia lsnded dak
component and dar k ‘ﬂ?é@" cpmbinptions olup 19, hirop st BRVids symmpsrally sAUATATLY as a

blue 30 . dygg. in": %&e&@n&ﬁiﬁn,%&?ﬁm%&s%ﬂcb%&ﬁ«m&ﬂm& whiafRdhat e 10
col or dyes such as ﬁhﬂeV!ﬁstc legbyl EXsut el iffekynt Slosatty, Ciar aiaﬂ'lp J € atesainal :
previ ously by bl endéubssitueste cmecme e éasnccs!sﬂetbemesbs!lﬂsrrﬂéf chmlent i on
will be. illustrat eéem * 33:}1 dmo fr‘%fbg’i;%'ﬁﬁ‘?g‘f’f‘tﬁ‘“’c"ﬂ%“& g:n t hr ee
primary dyes Wi ch hs oS ﬁ; ce ones, while W nght of 15
the three prinary Cﬁdesaﬁtsthéysrepé dedalaheydyprnamaired by. 35 . . bI edr ng at | east

three yel 'ow dyes hayi¥ng eginplecs e'mb“mmmfem fowmsdlmrleedﬂyeﬁ kep @0 ersm«anot her

and such %t hat- artic g“ EI’ ‘fﬂ’fﬁ%&%ﬁ}fﬁ \%}; that
of JIS L 0818 zohaveuatﬁé?ge ,,ggave rt"(:ij“t‘ﬁil aﬁ%r%?ﬁ gg' fim

measured with CIE illum nant Cin the 1931 CE system as a |ight. sour ce.
Simlarly, the red conposmentcwf the threeo prthn;qary col ors |sN,Q[‘eferany

prepared by bl endi {}*ft] 40 : ee Nk éd dyes avitngldi T f erent
chem cal structures - e anot her [@0d a l'es dye erefrom have a
dom nant wavel ength of foom

1N _o 7707 nry ang onpl erent ary. 7el.engt h of
| ess than 560 nm Further, the—#lue conmponent- t-he thre°e D'h@gf xol ors.
is preferably prepared by bIendlng at |least three blue dyes having -
different chem cal strugbwps from one anmyhery and articipg myed ther ef rom
have a domi=nant. . 45 . . wavelengt h of 4957t 0 380 .nm and. a corrpl ementary
wavel engt h of . 495 T Baﬁrsnmss:ble to us45 bmmo;fg%ﬂpd Bynel{rltmptyamdudne th-of nore
it is e to use .three: primary dyes to obtain a
than 560 nm V\hen t tv]vede range og éolor shade. ?xd the three. primary dyes, brilliant. yellow, red and blue 25
dyes are generally used in most cases. In the present invention, however, orange dyes )
and yellowish brown dyes are used as a yellow compenent-in addition to the three
primary dyes. Similarly, rubine dyes- and. reddish brown dyes are:used -as‘a red
. component and dark blue dyes, olive: dyes -and-bluish gray dyes:are used as a blue
. 30 -dye,. in addition to the three. primary dyes. An intermediate color dyes such as olive =~ 30
. dyes and brown dyes which are prepared previously by blending two or more dyes can :
be_used, “The present invention will- be.illustrated hereinafter- w:th reference to the
_ o oombmauon of three primary dyes which is most widely applied.
" ' B - The yellow component -of the -three primary colors. is- preferably prepared by_.
.35 blendmg at :least three. yellow dyes. having different..chemical structures from one 35
' another and. such-that articles dyed therewith, to a depth of shade similar to that of
© JIS L0818, have a dominant wavelength of from .560- to 600 nm when measured
with. CIE. lllummant C in the 1931 CIE system as a light source. Similarly, the red
: component .of the. three primary colors is preferably prepared by blending at least. '
40 three red dyes having different chemical structures from one another and articles dyed' 40
therefrom have a dominant wavelength of from 600 to 770 nm and a complementary
wavelength of less than 560 nm. Further, the blue component of the three primary
colors is preferably prepared by blending at least three blue dyes having' different
chemical structures from one another and articles dyed therefrom have a dominant .
.45 wavelength of 495 to 380 nm and a complementary wavelength of 495 to 380 nm 4
- and a .complementary. . wavelength of more than 560 nm. When, the yellow, red and:




6 1,541, 929
6 bl ue conponents thus prepared are used for color matching as three
prinmary dyes, at |east—ine—dyes—are—+H-naty—present—-n-the-dyeingbath,
and good dyeing conpatibility is always obtained for every col or shade
W t hin a wi de col or shade range obtai nable by bl ending these three primary
dy, I n bl ending at-1east nine dyes to prepare a bl ended dye
c |t|on according 5 to the nethod of the present i'nvention, a
combinati on of dlsperse dyes adéa? havi ng a hi gh sublimtion resistance
(so- dy ’?? aduces.com positions whict have high
subl i mat i sk mnsﬁtaaﬁepmgeadma@amtmm Iniaiching R AhrgORBhakyed@), st NeESS. V\hl le a
conbi nat |lewgﬂe¢me¢lﬁ fixeing dathj\and géod Glyeing dompatibility ener g /pe 10
9 3tars obiingd ag??ﬁ ‘ﬁﬁ@@h“ﬁ%ﬁé‘@%E%bbﬂw@k$ﬂ§‘%Wﬂﬂ%?ty, goo
m gration hdind) 50 iYe & t easy dyelng
with extrens yletliddllgﬂ)l’ﬂlﬁresélﬂﬁi Iabdolnbiheﬁon aldnipgbgﬁéxyﬁngmpﬁgﬂhl gahgener gy type

dyes and & dmh O%u ldlzdso-aﬂ@l lﬁk’em typordyay @ udehlc@e prP\a'hry col or
bl good Ievpl- - pur pose -

whi | e bei B 1 HeNet el
t hr ge prldygg) ' ; 'ﬁ
15 f ast nemepe gooa @mﬁmmq, ueepm:p-ﬁ@m fremhely

SS aqg a level of
dyes to osrregdue :Lnternedlate colorvshade a. proportlon of one dye whi ch

& at least nine

occupi es : QE gk PIHIOT b Oz AR based on the
wei ght Of{mh AR ﬁ'@%eg;%m' W ﬁg"mﬁ dyegsWwhi ch .
occupy thesuﬁﬁwmchnseeemmpﬁﬁgest proporflon and t he t Iargest :

proportion tiA l@%ﬁ“tlﬂ‘t!ﬁaﬂm anl@@mdla&@bssladvdaﬁﬁp&hnp wei ght or |ess,
respectwﬁf&fﬁg - P‘Blmt'l‘(l’go‘ye ghtior Jees, basgd0g  { he. sum of t he
] : it Ciﬁ&ﬂlﬁxlﬁgf é’ E{E'o wﬁﬁrt he syhsequent

proport|mmmaoxlbgm‘gmbmshysmegmasdaaﬁaﬂwem v of the com -
posi.tion. the sum of the proportipyis eofy dyem grhici pacupy shei ninth progorden md aler di ng to t he

met hod of®® mmgw@m’ew Mn by wejghs | r”éfhs.w'r i ¥® ot the dyes may be
enppoyed.” HIBlating dredprReY dyePitoddin @gﬁ%e%mefeawnﬁmoﬁ,hreewﬂ mary dyes
i s-usual lapy bbwngcmmdjeynupbghnpl én0dtlon®8yet he conposi tion
and furt Haong of fesst than: 200 by weikht based wo ey es, wher eitn one

of them mh‘i’%?% gbtotal, of twp dvegini o5 t he second
30 3¢ |W%M@Wlehlt%v9omv§§%%&% bﬂ@ﬁed ogpt he wei ght

of the co mment pamemoutsamam&me primdr$ dyes,mRt t er of Tourse

that the rd b ~'.‘.-3v- by ath@don;rkdldbfu@mdydyshamy be replaced by
at | cast BRI ey b R, s ¢ Srade
pregar ed diliough 6 Fods) oPdhatHEBS Fold i xty windi ffggent col ors

from one mmhonam&wihadydymgfunmpaismblc&m*mmh spnda;tt ai ned, 35
—al though P e col or shade is shonewhat |imted as-

conpar ed M?E‘ 'ﬂ;@ﬁ%{tﬁ ) lﬁ%@‘ﬁ%ﬁ ﬁ%iegduqx getheticyr ther, it is of
. CousBe POtk d| feRscyldnicile %ax'aaﬂwgch@mﬁlﬁ dear cgpor = The
fiber natthe pa#est w:n&m elyppheaeﬂmi yng high tdyRrapive dyting af®lcdifiet | ncl ude
synt het i cdvtipgyaethodfer pelys eabl e“w.t h conventi onal di sperse dyes for
. exanpl e, g o ethod .of the present mventlon, good dyeing compatibility is
: espective of the blendmg ratms of component dyes, and the
45 folluwmg e!fects can be obtained. - - ' 45
(1). Levelness is-easily obtmned and moreover rattonahzauon of dyemg proeess,
for example, short-period dyemg, becomes possible. -

u)b Uneven dyemg is d:tﬁcult o occur as compared with a blend of poor E -
50 (3) Uneven dyeing’ is dnﬂicult to occur even when the dyemg condmons are. S0
. somewhat non-uniform. - - .
(4) ‘The dyed materials: have only a sllght variation in ‘color and depth, when *

the dyeing is carried out repeatedly, i.e. the reproducibility of ‘dyeing is very good.
In the dyeing industry, ‘accomplishment of the combmatwn of dyes havu?; ggood .

55 dyeing compatibility has a very important méaning, - .55

-, The method of the present invention, which provxdes the combmatxon of at least :

nine dxsperse dyes having . constantly good - dyeing compattblhty irrespective of the.
blending ratio of -the dyes, is*a surprising finding which' 'is beyond convennonal‘
commonsenseandatthesametlmehasaveryhxghmdusmalvalue . '

60 ‘Fig. 1-to 9 show- a. relationship between a- dyeing condition (temperature and 60
time) and a ratio of exhaustion on a polyester fiber.. - :

The curves in Figs:- 1to9showtheratesofdyemgofvanousdyesmthe :

temperature-increase type dyeing process. Figs. 1, 2 and 3 show the zates of dyeing .
of C.I. Disperse Yellow 51, C.I. ‘Disperse Red- 60 and’ C.1. Disperse Blue 56, respec-



40 acetate, diacetate, polyam de and pol yacrylonitrile fibers.
Particularly, the nethod of 40 the present invention is applied

ef fecti i 1Ty _ ' '

pol yester fibers. According to the nmethod of the present invention, good
dyeing conmpatibility is always obtained i rrespecti ve of the blending ratios
of conponent dyes, and the 45 follow ngeffetts can be obtai ned. '

45 (1) Levelness is easily obtained and noreover rationalization of dyei
process, for exanple, short- perlod dye| ngls Qg TES possi ble. (2) Uneven 7
dy6| ng i's diffl-.(‘l'”f 1.0 _QCCUuL ; : : Lendof POOF— e
conpatibility. 50 tively. The mls,Uue‘.,vez), 3’)emfdg(4t),smd¢afclf E?tguietmaam tizceases obven R

Y\ngtegr}g!esdé\ljggoﬁw%}l:;%zihj@m% ﬁ"ﬁE cétgm%f Og%]l” “{?@i&i"gﬁéfﬁyeu ng

is carried outgrepe ﬁm ﬂe@ediedl;y goods

In the dyei ng ndust ryFlgaopwnﬁﬂ!siW&ﬁetca pxeseittmmmanmndwh dsg gved i ng
good 55 i'ng cmnmtv B¥4. i1t Yo. ﬁa@dd‘wé I}SPF ma!eénT “’es: (8):

55 The ‘et hod of thd? g g of
at | east ninegi speg eﬁ, ggl,ggwmnaﬁf' ){,el‘mkhpm@ isety 10

i rrespectd ve of the iddiosedli ng rati o-of- the dyes is a surprising finding
whi ch i s beyond conventi onal common sé€ns: :i\t the same time has a very

hi gh industrial val ue. I o) t ween
a gyel ng scondi tion (iyeKRefe §Qme pmqﬁﬁﬁbg?’onﬁ? ,%_{é’watﬁ'ﬁgg gfmﬂgua??l on on

a polyester fiber. The curves |n Fi gs 1 to 9 show the rates of dyeing of

various, dyes.15n the tenp frease t ype dyei 8 ocess ‘Figs. 1, o 15
and 3 show the rates of d 8?% Di pers Yel IIQWPET, Di sper se Red
60 and C. L D sperse BI ue 56 respec- .50 166 5, -

1, 541, 929 ' : : : - 42 7 tlﬁﬁel»y The huneral s, (1)
(2), (3) and (%, in each Fi gur»e nmean t he cag }gral% 0. 5% 1.0% and

2.0%0.w.f., respectively. Fig® 4 5 and 6 S ()\I\L'th cdses of .the

conbi nati on dyei ngs, No. 4, I\ﬂ‘ota15 and No. 6, respedi wettg/ in Exanple 1.
The curves, (5), (6) and (7) are obtained with 5 C. 1. D sperse Yellow
51, CI. 'Dlsperse Red 60 BealdAC. | . Di sperse Bl ue 56, r'espectlvely - 5 Figs.
7, 8 and 9 show the casescéfDWMsent cong §1at| q%gd&?’é‘l ngs having good
compatibility,2No. 1, No. 2 and No. 3, respe(gg vel \jggi 1, Exanpl e 1. The
curves, (8), (9) and (10), are obt ai ned withiyel |.oweA, Jed A and blue A,
respectively. The nethod of the, present. i nven$éy on WBB| sbe il ustrated with
reference to the 10~  fol lowi ng exanpl es, 1#% whil®fl al| parts are
expressed by wgight unless of rea se 10 i catedid0Epampl e 1. As three 30
primry dyes havi ng good dyei ng conpati bi I ty yel  ow A red A and.

Blue A: . .
. C.I. Disperse Blue ' 56 = 170 parts’
.o ' » . ' © .26 166 ,,
- o - 25 1ee o ‘ -
3 . 301 166 . | ¥
» 165 - - 166
Tot_al | - 100 parts
. Using the three pnmary dye blends thus obtamed, Tetoron (Trade Mark) textured
: 40 fabrics were dyed by hxgh-nemperature dyeing process according to the following 40

recipes. Every recipe of the three primary dye blends showed good compatiblhty The
curves in Fxgs 7, 8 and 9 show the dyemg rates of the respectwe recnpes _
L TA_B_LE 1. - __
Dyes | :No. .'_1' | .ﬁ- '. No.?2 | - No.3-
Yellow A 1.0% owf . 0.5% owf | 0.5% owf
Red A | 'o.s%' owf | 0.5%owf | 0.3% owf
BlueA | 0.2%owf | 0.5%owf | 2.0% owf




blue A were prepared according to the follow ng recipes. 15
Yel | ow A:

15 Ct+ —Drsperse—Yetrtow 5 —31+O0—parts—49 16—6—F56
16.6 ,, 42 16.6 ,, 20 _ . 64
16.6, ,, - _ .20 192 16.6 ,, Total
10Q \parts Red A Cl. Di sperse Red 54 .. 17.0 parts 25
2 16.6 ,;, 25 60 . 16.6 ,, 116 '
16. 68 " 65. . 16.6 ,, 132 1,5419236 6 , » 30 ' '¥ 8 Tot al
100—parts— T fabrics 36—Bt udc B‘ bk s;erse Bl-de
: on, etoron textured abrics wepesdye: temperature yeing I

?g m g to the followmg rec1pes In the réci bﬂc lsperse Yellow 51 257 . 16. 6
o pe:s%ed 60 and CI. D e Blue. 56 those wlu,ph ‘are w1dely used as N,

, 35 ‘levelling type thrée primary d; r polyesterls As a result the recipe No. .S - 165

- 16. 65 . h'ﬂ)tluhﬂygooddyemgcompaﬁblhtybuttheotheﬂ.ﬁs@recﬂﬁ’liaﬂveﬂﬁp&gd&ehig threg prinmary
dye bl en fbility o Bhesgupraniin. Figst 4 Scad 6 shawcitbe. esing Yates o the respEctin® *?abrl csS were
dyed by hi d’ﬁstenperature dyei ng process according to the foll ém'rng 40
reci-pes. Every . reci pe of t he- tth‘?ﬁ.E?{' mery dye bl ends showed good
conpatibility._The curves in 8. and:9 show t he dye| ng rates of the
respective rgcipes. Dy$8BLE 1 DjyeNo. 4 |Noéerr] [enr] |

Yel low A 1 @%2 Q%exse Yellowig)lOMLO%lovHﬁ 0. 5% owf 0. 5% owf
0.2 .5% 0

0. 3% owf Bl ue 0. 5% o : _%owf 8
1,541,929 CI Disperse Redﬁo 0.5% owf. wf .| 0.38 oW0r |conpari son, Tetoron
textured fabricaspipds gﬁyg% by l&lﬁhov}fe W gﬁ%log rocess according to

t he foll ow ng—+ee+rpes—it+ ~ecpest— Dilsperse Yel | ow 51, C.|.
Di sperse Red 60 and C.I. Dlsperse BI ue 56 are ‘those whi ch are widely used

-‘as levellin e three Fi-mar s for polyester fibers.: As a result the
recigpe Nq,k,%ltyé‘Br ‘Reese yyﬂ}”ﬁy gmg};rocessusmgﬂlereape T

The dyemg condmons were as follows '_ ' . 10
Amount of flow: . " 30 I/kg/min
Direction of circulation of bath liquor: one-way flow in—>out
Increase in temperature: 50°G—>l30°C, 2°C/min
Holding of temperature 130°CX30 min . _ ¥
15 As a result, it was found ' that the dxﬁerences in depth and' color’ between the dyed 15
yarnsmthemnerpartofthecheeseandthosemtheouterpartofthecheesewere ' - '
very slight and therefore level dyeing was obtained. Also, when the cheese dyeing was -
carned out using the récipe. No. 4, the ‘differences in depth and color between the
dyed yarns in the inner part and those in the outer part were very large. It meant that
20 unlevel dyemg oocurred ) 20
' ' R Example 2. . ' l
-As three primary dyes havmg good compatibility, yellow B, red B and blue B .
were prepared accordmg to the followmg recxpes .
25 YellogB \:’e]l”.- B :'s' 20 - - N
C.I. Disperse Yellow o parts . o 25 -
. . » ) . 42 20 'Yy ’
» o 64 20. ,,
: » o 83 15 , -7
30 . . » ' o - 103 - 10 ' _ .30
CIL Dlsperse Red 43 20 parts -
- E L P - T3 15 .,
. 35 : 2 o 88 20 :: e : -3
» ' ' 135 - 15

“Tol o 100 parts



5 had slightly good dyeing conpatibility but the other two recipes had
very poor dyeing conpatibility. The curves in Figs. 4, 5 and 6 show the
dyei ng rates—of—the—respecttve—reetrpes—FABEE2Bbyres——— No. 4

No. 5 No. 6 C.I. Disperse Yellow 51  1.0% owf 0. 5% owf 0.5%
owf C. I. Disperse Red 60 0. 5% owf - 0.5% owf -~ 0.3%owf C.I. Disperseg
Bl ue 56 0. 2% owf 0. 5% owf 2. 0% owf Pol yester spun yarn cheese
dyed by cheese dyi ng process usi ng the recipe 10 No. 1. The dyeing
condi ti ons vvers as foI | ows! ' 10 Am)unt9
of flow 30 Lkglmin nls 929 i '_

| i quor: one-way flowin--pauB: | ncrease I-n terrperature B 50 .
degree-->l&_§, 2 degree CFKiDispeind Blung - of tenmP@$ratul®parts = 1SOCX30 mn
15 As aZresult, it was founmd that the di f%erené s»in. depth and col or

bet ween the dyed . 15 yarns. in fhe inner part. @f thgocﬁeese and those in th?
outer part of he cheese were yery slight- andzst hera$ or,e | evel dyei ng was

obt ai ned. Al so%en t he cheese dyeiing was clOri ed2®bub usi ng:the recipe No.
4, the differences in ‘depth apgycoror, betvveen the 1ﬂ(%/ed yarns i n: the inner
part and those in the outer part were very Iarge rreant that 20 _

unl evel dyei ng OCCUMTEHMdn textured fabrics were dyed by high-temperature dyeing process in the follow- -
20 Exanple 2. 18s t hingdlepdingmatios of yles dyablemls. @ondsldxogppémmwhﬂttyanweln@w B, 10
red B and bl ue B weP&eprapdinre&86r ding to the fol l owing recipes. Yellow

B: 25 = ., C. 1. D sperse Yellow ' 5 20 parts
25 " . 42 20 " _ TABLE3 . 64 20,, "
66 15,, * = ) Hp——36— ~ Colot afte.g" ' -
103 10 . : : o Color%@%slg@t eing at
100 parts Red B:N&: Yeiilbvsp<>raa1 BRedl Blue B | during dydihg 130§©<3(na.rrts ﬁ&matibilityZC
35 YO - _ | S nd .
: 7 1.0% 0.5% |KHaki ~ - T{Khakj . G
35 88 20 13k fg%Tm alv% | % |RheK 00 partls Y
: 8 2.0% - 0.5% 1.0% |Olive Olive Good
9 1.0% |  2.0% 10.5% . | Reddish brown | Reddish brown Good
. 10 0.5% | 1.0% | 2.0% |Dark blue. | Datk blue Good
) 11 1.0% | 1.0% 1.0% = | Yellowish gray | Yellowish gray | . Good
’

For comparison, combmauon dyeings were carried out using C. I Disperse Yellow 64,
C.I. Disperse Red 60 and C:I. Disperse Blue 56 which are widely used as three

15 primary dyes for high-temperature dyeing of polyester fibers. As described below, 15
the No. 16 (gtay-rec:pe) alone gave good compatlblhty, but other reczpes gave poor
_ compatibility,.
. TABLE 4 |
- _Disperse. Disperse_ | Disperse . ] Color after _
: Yellow Red ‘Blue .| Color at 90°C “-dyeing at _ _
No. - 64 _ 6(_) .} 56 ] during dyeing 130°C><3__O min | .Compatibility
12 2.0% 1.0% 0.5% Bluish gray | Khaki =~ Poor
13 2.0% 0.5% 1.0% Bluish gray | Olive - .| Poor
‘ 4 | 1.0% | 20% | 0.5% | Bluishgray |Reddishbrown | Poor
15 0.5% 1.0% | - 2.0% _Bl.uish gray Dark blue Slightly poor
' 16 1.0% 1.0% 1.0% | Bluish gray Gray o _Good
. Poly&ter textured fabnc was' dyed in a |et type dyemg machme under the followmg
20 - conditions usmg the recipe No. 8. _ 20
Dyemg conditions: 90 m/mm
_ Cloth circulation speed: 2.7 min/cycle
Circulation time: - 50°C—100°C, 3°C/min
: Increase in temperature: 100°C-»130°C, 1°C/min

25 Holding of temperature: 130°CX30 rm'n _ 25



9 1, 541, 929

9 Blue B: C 1. Disperse Blue 26 10 parts 27 20 " 56
15 87 205128 15139 20— Fot-al - 100
parts Tetoron textured fabrics were dyed by high-tenperature dyei ng process
in the follow 10 ing blending ratios of these dye blends. As a result,
od cf npatibility and | evel-ness- 10 were obtained in every case. TABLE 3
= after Color at 90 degree C dyei ng at No. Yellow B Red B
Blue B ‘during dyeing . 130 deggr ee Cx30 min ° Conpatibili tgg? 2. 0%
1.099 . 0.5%_ ___Khaki 2 GEV Good & 2. 0%
0.5% As 4 180fe, the 83l Yifdterial had good uniféenity @nd levelness. For comparisog00d 9 .. 1.0%
2. 0% the Byeing(procedirel éhassdarriad Gutfin the famel ehiaribr 43 abowélusing the recipe Neood 4 10
0. 5% }3 Vg poor oompazbtm As a mesylt the dyed material havingt spots pndepoor Good 11
L.0% }‘.ﬁ: Rt proceord s cartl 1.0 90 S8 H OMR S o Good For
conpar | s 5&3%“ UG witE feBlackdhy BSid8LLsl . D Sperse Yel | ow
64, C.I. gelyc). I, this - c&iﬂmpﬁdsnsef i ireds rinidry dlpesar e widdel y used as
" three 19‘“‘"’ erslmdm ‘hnst*b @E’%mb“%‘e r%@fy pol yester fibers.
AS-. escr b o cfigst By SF BEFBR VIS §fve gogy
corrpatl b s gave poor corrpatl hility. -TABLE 4 .Di sperse
Di sperse D| sprellmen' CoI or af ter Yel | ow Red
Bl ue Col orCIaPWd%ﬁ%e C ' dee|309paas No: B4 60
56 during dyeihg 130 degr«%% ox3® ndn Corrpati bility 12 =, 2.0%
1. 0% - 0.5% ® Bluish gray- Khaki * . Poor 13 2. 0%
0.5% - - 1.@@ap Bluish gray Aive - - ~ Poor 14 15 1.0%
2. 0% 0. 5%LI®ipee Red - Bl.ui sk43 gr ayso parReddi sh br own Poor 15
0. 5% 1.0%. = »2.0% Bl sh gi0ay»  Dark blue. =~ Slightly
- . poor . o 00/ 1.0% + 1.0%  Bluish gray  Gray-
. Good PoI yeste gi g,u abric wagydyedy ng jet type dyei ng nmachi ne under
t heyf ol | owi ng 20 . ond| tions @gi ng g(h reci pe No. 8.. . 20°
20 Dyeing conditions: S 90138 mi n3oC ot h circul ati on speed: 2.7
~mn/cycle Grculation tine: "’ - 50 degree G-->100C, 3 degree C/nmin
I ncrease i nA: meprnmrdem baving méeceomgmbﬁy?%hgrcee JoN 1d degr ee O nn
blue C were prepared accordmg to the followmg recnpes .
. : k]
25 .. Yellow C: L L _ 25
. - _ C.I stperse Yellow ' 192 50 parts - - e
o » - 60 - 40 '
» . 20 10,
Total - 100 parts S .
30 - Red C: _ C S ' 30 -
o CI. Disperse Red - 190 40 parts <L
e S/ 30, T ‘
» R S 30,
Total ... 100 parts:
35 . Ble C: A e '35
_CI Disperse Blue _ 73 " 40 parts. . B a
» 300 : 30 , ' ' :
» . _ 56 - 30 , . _ o _
40 Tetoron, textured fabncs were dyed by the hlgh-tempcrautre dyemg process in the 40

following blending ratios of these dye blends. As a 'result, good companbﬂ:ty and
levelness were obmmed in every case.



25 Hol di ng of tenperature: 130 degree CX30 mn
25 10 1,541, 929

10 As a resuft, the dyedTmaterat—hadgood—unfornrty—ant—tevetress—or
conparison, the dyeing procedure was carried out in the sane manner as

above using the recipe No. 13 having poor conpatibility. As a result, the
dyed material having spots and poor |evel ness+was'only obtained. 5

The dying procedure was carried out in the sane manner as in Exanple 2 GEQ
5 except that yellow B, red B and blue B were replaced by yellow B', red:t
and bl ue B pr-)eiqga-r-ed—a‘: follows, respect iﬁ%ﬁ’g” Iln this conhination.of thd"
three primary dyes, yellow B- -red B- and - R , eirght- dyes having a
single Chd@_ﬂé' structure are anl "prpcanJAlggEt%hp dyeing bath As a resul
the effect~of fhe pjesent fnventi¢n was I bt @élereafitend dyei ng

conpat i bi | ity Wag,PPQtiiowc] RedC | Blnec 130°C30 min JCcolphbaityB:

O(Eq](;i'o;zlt 90°C
| during dyeing

3 arts C 1. P spefse—Yeltow s
4o P s SAT 17 2.0%0| 6 d-0% % 5| Khaki Khaki - Good
15 CI_. Di sperse fged| 2.0% 0.5% f31.0% |bfveparts ~3138Rve = 50 |, Bglgy B i
Cl. Disperse Hue -} 27 40fparts 20 _ SO R o,
87 . 19 1..0% 2% ._0..5%_ e@dlsh bro.wn Rgddlsh l)lrovy.n ?0 .186pd 30
Exanpl e 3. As fhyeefpoisgary dywes paviead Ppadudyei ng|eonmaki bilijty, gygl | ow
C, red C and ue Ciwere pteparedfaccording to the ffoll owm ng rqgcipes. 25
Yel | ow C .21 1.0% | 1.0% 1.0% Gray Gray - | Good - 25
Cl. Disperse Yell ow 192 50 parts 60 - 40,, 47 10 -
Tot al 100 parts 30 ' Red C. - . _ '
30 C.I. Disperse Red . 190 - Exafplepurts 191 . 30 54 30,,
Tot al | was plr\: p: !g‘)lebfottl'l:go l%mfn regi)[esgg hdying good compatibility, gmiged brown dye
35 C.|. Disperse Blluel prc W RelolOWBSebe 40 parts 301 .~ 30 -
5 . "Brown A:’. . - S : e s
. - G.I. Disperse - Yellow - 64 - 18 parts
. ” . ' .42 ’ 10-"” .
. ' C.I. Disperse Orange 13 8 ,
. ’ : s 30 20,
10 C.L Disperse- Red 410, 10
Ny _ N 190 10 ,
C.I. Disperse Blue 27 6 ,
o - . 73 8 » - .
: “Total 100 parts ' |
- The brlgw; dye thus obtat;lneg ivlva"s: blended with the three primary dyes obtained in
: p! according to the following recipes and used for dyei Iyester fabrics,
.As a result, good compatibility was obtained in‘every case. Jeing polyester tabrics.
o vz {EmA ol oG
. : No. 23 < Yellow C 0_24° e (olive)
- . | | BeC  03%
| No 24 . Brown A 13y, - |
- No.24"  J-Yellow C - -05% %  (khaki) . -
w =~ ... ] RedC " 0_202 g ( 1) .
Example 5.

The following dye compositions were prepared respectively using each dye having



i

56

hi gh-tenperautre dyei ng process I n the 40 foI | owi ng bl endi

t+hese dye bl end

30 Total 40 Tetoron textured fabrics were dyed by the
ng rati

of

obtained in every case 11 1, 541 929
11 TABLE 5 Color after Color at 90 degree C ' dyei ng at No. YeI | ow C
Blue C during dyei'ng 130 degree Cx30 mn Corrpatl bility
1.0% 0.5% Khaki "~ Khaki ' - Good
2. 0% 0.5% . dive . dive 43
01 0%... 0’) 0% 1054(1’??9'20/ —Rede-Sh b.r;‘m———ReeI-tleﬁ-sh br own
Good 20 the fornfhlaSdéscribed beloﬂv.ﬂﬂﬂx had beenZpr@eésed in DenOhmtrhleﬂy available  Dark bl ue
Good 21 disperse fyeyos 1.0% . 1.0% Gay - Gay
Good Exanpl e 4y )% dye for -conbi nati on dyei ng havi ng good corrpatlbl lity,

a m xed brown dxepmmmared bym(he faiilpﬁw ng reC| pe .5 )

BI’O\&nA CIL stperseYellow_ » o 5
C.|. Disperse Yell ow ' 64 8 2§8”parts 42. 10 ,

Di sperse .Orange. » 8s 30 o 20 10 " S

Di sperse -Red D: _ 54 . 10 .. A : 10 190
10 74 -8 Dae&pme Blue =54 ' S0pa2 6" - T3 8
., P : - | | 8 23, 54 2 ,, 16

15 Total » i‘bo pgrsts” The brown dye t hus obt ai ned was

bl ended with tRe.

tﬂwee primary dyes-obtained in Exanplé 3 according t.o the

foll ow ng reci @gsng ued for dyebng p%ypg,s; er fabrics. As a result, good
conpatibility was ol ained in everyc cases 20 :

Broy;m A
Brown A

20

25

35

‘No. 22

0.8% » (gray) . 25 _ 20 Bl uetf
0.3%No- 23 - Yel P‘bw c?¥ p.20%. . (Give) BueC

0. 3% Brown 'ﬁolyesﬂer spm} ygh(ocheese was dyed under the followmg dyemg conditions to

obtain a uniform brown dyemg Compatibxhty was good, so that the color shade from -

beginning to end was consnstent, and no difference in color was observedbetweenthe
mstdeandoutsldeofﬂxecheese

ing conditions: .-: -
Blend Yellow D 1.0% owdf.
Bue D . 025%-

Assmant Sumipon TF (anionic surfacmnt produced by
Sumxtomo Chemcal Co. Ltd.) . 1g/l

pH 5 Sodium aeetate o1gn
Acetic Acld - 05gn/

Bath ratio 1:15 o
Tempemmre from room temperature to 100°C:3°C/min.
. from 100°C to 130°C 1°C/m1n T

" Circulation of bath hquor 30 l/kg/mm

WHAT WE CLAIM IS:—

1. A method for dyeing a hydrophobnc fiber mauena], whlch oompnses contacting’
said fiber material with a-dye bath containing a combination of at least nine disperse
dyes having chemical structures different from one another to the extent that any blend
of two of the dyes has a eutectic point.

2. A method according to Claim 1, wherein the combination comprises at least
nine disperse dyes selected from dlsperse dyes of the formulae (1) to (12),
formula (1) being _ :

wherein X is hydrogen or. halogen, Y1 is’ hydrogen, C,--C. alkyl C,-—, alkoxy or
~COOR:! in which R! is C,—C, alkyl and Ais benzene or naphthalene nucleus, the

. formula (2) bemg

25

35

0. 4%



No. 24 Yel low C  0.5%  (khaki) R ““"MH H Exanpl e 5. Thd[l
foI | o dye conpositions were - prepared re Fach dye havi ng

@ i
12 th ormul a described bel ow Whl ch had been pr ocessed |n a commercially §
avai | 1,92 B 25

parts S5 the formula desEribed b&ﬁ%ﬁﬁ*ﬁwgfom in a commeéally availatd®, . Red D
C. | . D sper Stispéteddye. parts 10

e 25 Bl ue D dgwl Di sperse Bl ue 224 25 parts 56
25 15 gl st Yellaw parts 60 25
15 6<4/s 25,, Py Yl yarn clhzese 23S, dyed under the follagw ng

~dyeing conditions to obtain a uniform brovandeel ng. Conpatibility%was good,
*so that the col or shade»from begi nni ng 5to et wmas consistent, and no

di fference in col %edﬂas observed between t he- 20 i nsi de and out si de of

t he cheese. isperse Red 50 parts 20 Dyei ng

condi t gpns: Bl end YeI | ow D 1. 0%3 0.3%. ,,Red D 0. 5fp Bl ue D}
0.25% " 25 » Assistant SufPpon 3¥ ¢anionic surfact ant produced §
by 25 Sum tono Chem cal Co. Ltd.)

1 g/l pH5S ;!;g;%e ped ate g/l écettésc Aci d 0.25 g/| Bat
ratio 1:15 Terrperatur romroomte ratuiie 0 100 C. 3 degree C/mn. 30
~from 199 degree Cto 139C 1 degree C/mOn. 25 ,, 30§

Circulation of bath ligwor 30 I/kg/ni 4 WHAS W& CLAIM | S: - 1. Arrethod for

mherial Crfrzﬁ%m%%@%%w&ww@%ﬁ@ PR i ne di spor <

35 dy e Sbefianing € ctd) @i conblstenid, dCioUdiffefenth ih fcolbrows obsted tetweenatheOt her to the
ext ent 2@ hat iwsisly aisl cmryige of3be obm wo of the dyes-has a eutectic point.20 2
Dyeing conditions: . )
Blend Yellow D 10% owd. H
Red D 05% ».
Blue D 025% »
' b
25 Assistant Sum:pon TF (anionic surfactant produced by ' 25
Sumitomo Chemical Co. Ltd.) _ 1g/1
PH 5 Sodium acetate 1 g/t
Acetic Acid 025 g/l .
Bath ratio 1:15 i
Temperature from room temperature to 100°C:3°C/min. 1
30 from 100°C w 130°C:1°C/min. 30
Circulation of bath liquor 30 1/kg/min.
WHAT WE CLAIM IS:—

1. A method for dyeing 2 hydrophobic fiber material, which comprises contacting
said fiber material with a dye bath containing a oombunanon of at least nine disperse
35 dyes having chemical structures different from one another to the extent that any blend 35 .
of two of the dyes has a eutectic point.
2. A method according to Claim 1, wherein the combination comprises at least
nine disperse dyes selected from disperse dyes of the formulae (1) to (12), the
formula (1) being

wherein X* is hydrogen or ha!ogen Y! is hydrogen, C,—C, alkyl, C,—, alkoxy or
—COOR! in which K* is C;—C, alkyl, and A is benzene or naphthalene nucleus, the

formula (2) bemg
RIS




2. A nmethod according to Claim1, wherein the conbination conprises at
| east nine disperse dyes sel ect ed from di sperse dyes of the forrrul ae (1) to

O e PP Y

(12), the formla (1) berng {erri—wherernterri—shydrogen—or—heat chn,

[err] is hydrogen, [err] alkyl, [err] alkoxy or -

[err] 12
12 the formul a described bel ow whi ch had been pro

[err] alkyl, and A I s benzene or napht hal ene nucl jm

the for

S

160

LT

avai |l abl e di sggrse dye. Yellow D: C. 1. D‘l%ﬂ%ﬁe Yel | ow

parts C. |. D-sperse YetH-ow- 42

25 " Red D Cl. D@g@ngémRem{CHror_—NH—,ﬂE@mﬂaﬁ)mg parts 10

! 88 25

25 Bl ue DL C.I. Disperse Blue _ 224 25. parts 56
60 25 " 15 - 25 Polyester spun
yarn cheese was. dyed under the fO||OMA églﬁgﬁgondltlons to obtain a
unlforn1bromh53ye|ng Cbnpatlblllty was go igo.that the col or. .shade from
begi nning to end was conS|stent and no.. dlfference in color was" observed

bet ween the 20 HeR &) 5%
20 Dyei rg conditiog.s:N B#e"gcn? Al gsso%flkec or &smvﬂndw

9

1 60
25 15

hydrogen, halogen,

1s(BE-Ct

0.5% . Blug D isC—C, alksmmﬁ%unsﬂbstz&ed or substituted by hﬂoamsCe-t-@mky$ on TF 5
(ani oni ¢ surfactan] Mﬁ, hich R’ is C,—C, alkyl, —NH, or —NHCQQR" t%ﬂb‘ eni cal
s & 18

Co. Ltd.) Yrogrt GsGetlitin acet at e | g/l) ( Acetic
Acid - 0.25 g/I Bath ratlo 1. 15 Terrperaturefromroomterrperatureto
100C: 3C/ min. 30 . R 2f‘r8=m 100C to 130C.. 1C/ nin

30 : ' ' CHz_cﬂz :

—CH,CH(OR’)CH,OR“’ in which R® is hydrogen C,—C, alkyl or —COCH,, and
10 " R is C,—C, alkyl or phenyl unsubstituted or substituted by C,—C, alkyl, C,——C. 10
o a]koxy or halogen, and X? is oxygen or imino, the formula (4). bemg - o

' o R" . OH
¢ .
- gt :
. T . -'ll’),

wherein RM _js hydrogen or —NO,, R" is hydrogen or C,—C. alkyl and X‘ is

hydrogen or halogen, the formula (5) being -

| B R
. N
15 N , %@NN-"\CHRM

15

wherein R*® and R may be the same or different and are each hydrogen, hydroxy,
cyano, C,—C; alkyl, C,—C, alkoxy, —OCOR*¢, —OCOOR?® in which R?* is C,—C,
alkyl or phenyl, or phenyl unsubstituted or substmmd by halogen, hydroxy, C,—C.,
alkyl or C,—C, alkoxy, R*® is hydrogen, C;—C; alkyl or —NHCOR" in which R*’
20 is C;—C, alkyl or phenyl and X* is halogen or cyano, the formula (6) being 20

O
N=N
-’_ Ne, H.,,R

F ' R

wherein R* and R* are as deﬁned above, R“ is C,—C, alkyl and X‘ is1t3
halogens or nitro- groups, ora —SO,CH, or —SCN group, the formula (7) being

25 wherein R® js C,—C, alkyl, hydroxy-C,—C, al_kyl,

25



Circulation of bath [iquor 30 1/kg/ mn. WHAT WE CLAIMIS:- 1. A nethod for
dyeing a hydrophobi C fi ber materi aI V\/m ch corrprl ses cont actl ng sai d f| ber

35 dyes havr ng chem cal structur es_di ffer ent from one anot her to ‘the

extent that any blend 35 of two of the dyes has a eutectic point. 2. A
nmet fiod’ according to Caim1,- wherein theeﬁmugnmt ses at | east
ni ewr erse dyes sel ected from di spers flmﬂlmmmkul ae (1) to (12),
th mula (1) being OH 40 wherei nzLerr] is chydlr ofens or* hal ogen [err] is
hydroden. [errlalkyl, [err] al koly4b¥[ERR] jn whrch Lerr] is [dfr], alkyl,
and A'is benzene or na{)h al. ene ‘nucl eus, - the f£Qrmla (2)- bei ng [err] 13

1, 541, 929 1 -0 ,13 wherein [err] \sj[err]
or-NH, the forrmula (3) being [err] wherern [err} may be the same or

~ different and, are each aI kyl, [err] or
C[err] in ﬁ. °l&t§‘? glzﬁ 4£A\IX% wphenyl -
unsubsti t okgdn) 1 3Gy 8=4l koxy,

[err]sin whomon?msw rR“];s HOyIalkl[er( )c-l-r[errprs [err],
Calkyl, [ er$QORS inwhich, ehcz—f%ﬂkrlandan Eﬂﬁgﬁer’fr]w["err] |n ‘which [err] is
hydrogen [err] alkyl or.[err]; d 10 - . Lerr] [err] al kyl or phenyl
unsubstituted or substLg.l@Hgd b r—];—(ca@]g,yb-,.r] -+ 10..al koxy or

hal ogen, and [err] is oxygen or no, the for Ia (‘4) being [err] wherein
[err] is hydrogen or [err], [err] is hydrogen“or [err] "alkyl, and X i,s
hydr ogen bof g4, g2 OR*| S50 NH(TE, 40R’fﬁxrr] and [err]
may be th&ﬁ%ﬁm@&mm daa(f'l'gz‘i:hmied cbhwr, h);/‘droxy, cyano, [err]
al kyl, [err] alkoxy, [err] [err] in which [err] is [err] alkyl or phenyl,
or phenyl unsubstrtuted strtuted b ogen, hydroxy, [err] alkyl or
[err}a al koxy, [err]. Perr] &@xbr ferr] in whichferr] 20
is [err]. alkyl or phenyl and [err] i s hal ogen ‘or. cyano, the formula (6)
bei ng - mwbmgﬁ:];@;&,}nmee; n [err] . and [err] are-as-defined above, [err]
is [err] ah&formdn(B)being] is 1 to 3 hal ogens or nitro groups, or a [err] or
-SCN__group, the formula (7) belng ' S

N

_ wherem R js hydl'ogen, c—C, alkyl or Q—Q alkoxy, R* js —~NHCORY" i in which
15 R is C,—C, alkyl or phenyl, R*® and R®® may be the same or different and are each 15
hydrogen, C,—C, alkyl, hydroxy-C;—C, alkyl, —(CH, )y OR#*, —(CH,),» OCOR?,
—(CH;),» OCOOR*® in which R* is hydrogen, C,—C, alkyl or phenyl and #" is
an integer of 1 to 4, —(CH, ) CH(OR”)(CHg)m-' OR®® in which R* is hy drogen,
: C,—C, alkyl or phenyl, R* is hydrogen, C,—C, alkyl or phenyl, and n”” and m'”' '
20 are each an integer of 1 to 4, X* is halogen, cyano or nitro, and X* is cyano, halogen . 20
Or nitro,
the formula (9) being . ' '

wherein X*° is halogenor

2 S : @_ORN S 25

'm which R’1 is C1—C4 alkyl, acyl —COR” or —CONHR’z in which R*? is Q—C,
alkyl or phenyl,
the formula (10) being

O-Nu,

N (CH ,)mm. OR

NH1 X“



[err] 25 wherein [err] is [err], alkyl, [err]alkyl,
25 14 1,541, 929

14 [err] x—vhreretf—f—s—af—t+nateger—of
1to4, mis an integer of 1 to 4 and X is hydregen—hydroxy,  hal ogen,
[err] alkyl, [err] alkoxy or [err] alkyl, or phe stituted T - or
substituted by hal ogen, hydroxy, [err]al kyls-[er rpli/l

ub :
which [err] is [err]al’kyl; [err] l.,]ll 'u!l %Z;H

[err] al kyl d n" is an integer of 1 to 4. n which m is an intg
of 1to 4, [errlwhich [err] is hyde 989 |—al L and.n” | B
integer of 1 t0 4whir€ RY id 0;-Ye) elity), hfdlidx}-Ci-SCAdlkyll 8 phbriyt) XehiO wgentob niad)r Mul &

(8) bein err]  wamk=1"is fndntegpr of $ tdydr ogen, [err] al kyl ~or .[err], al koxy,

[err] is%‘F’[eArer] i nthgdermple {E) being[ err] is [err]. alkyl or phenyl, [err] and
[err] nmy be the same-or- different and are each 15 hydrogen,:[err]alkyl,
[err] alkyl, :Jerr] [err] in which [err]x® s hyatogen, [err] alkyl -or phenyl
and n"' is an~integer of 1 to 4, [err]-Pp ch [err] is hydrogen, [err]

al kyl or phenyl, [err] is hydrogen, [8 JIl or phenyl, and n"" and ni"'
20 are each an integer of 1 to 4, .Jsewr]l#s hal ogen, cyano or nitro,

and [ers] is cyano, halogen 20 or nitro, the fornula (9) being NH2 [err]
wherein [errB is ig R i C,~Cy alfyl briphirtyi nkubbtitiitéd orissbstitatéd Uy Haloger) c,—agy! . [ egr] -
or [err] in \Ahichgf‘g‘rmt’fgvd €hyCs alkiland &2 Hi an xg}qab{ec)f{hgkﬁrr] >
15 N . asdeﬁnedt'an anea h l1_'98¢n,'h 1._'9{?43_!?19%91!&0 or 3% in which R is o

15 wherein [err] is [err|a|"ky , [err] alkyl:or phenyl, [err] is oxygen or

imno, and m'" is an |n:_t.“eg_er:_ Q-f"' 1 10 6,:_ P _
- @N* '. N=N@ | o
_ R ! OH
: R Oy .

.. 10 wherein R¥ and R may be the same or different and are each hydrogen, hydroxy, 10
C,—C, alkyl, C,—C, alkoxy, nitro or halogen, R*’, R*® and ‘R*® may be the same ot
d‘i’ﬁﬂ'ent and are each hydrogen, C,—C, alkyl or C,—C, alkoxy, and A is as defined
. < apove.
o 3. A method according to Claim 1 or Claim 2, wherein the combination comprises
15 three primary yellow, red and blue dyes, which comprise at least three yellow, red 15
and blue disperse dyes, respectively. ' S
4. A method according to Claim 3, wherein said at least three red dyes are such
that the material, after dyeing has a dominant wavelength of from 600 to 770 nm
- and a complementary wavelength of less than 560 nm.
« 20 5. A method according to Claim 3 or Claim 4, wherein said at least three yellow 20
dy%re such that the material, after dyeing, has a dominant wavelength of from 560"
to m. | o ‘
* 6. A method according to any of Claims 3 to 5, wherein said at least three blue _
. dyes are such that the material, after dyeing has a dominant wavelength of from 495
25 to 380 nm and a complementary wavelength of more than 560 nm. - 25
- 7.A method according to any of the preceding Claims, wherein a proportion of
one of at least nine disperse dyes which occupies the largest proportion in the com-
bination is 60%, by weight or less, based on the weight of the combination, each
proportion of the other dyes which occupy the second largest proportion and the third
30 largest proportion therein is 45% by weight or less and 30% by weight or less, 30
s . . respectively, based on the weight of the combination, and the sum of the proportions
- of dyes which occupy the ninth and subsequent proportions is at least 15%, by weight
based on the weight of the composition. o
: : - 8. The method according to Claim 3, wherein a proportion on one dye in one of the :
t. . 35 three primary yellow, red and blue dyes is less than 70%, by weight based on the weight B
- of the three primary yellow, red and blue dyes, respectively, and a proportion of two
dyes which occupy the largest and the second largest proportions in one of the three
- primary dyes, is less than 90% by weight based on the weight of the three primary
yellow, red and blue dyes, respectively. e S o . L -
40 -, 9. The method according to any of the preceding Claims, wherein the contacting 40
is conducted under conditions employed in high-temperature dyeing and carrier dyeing.
10. A dye composition comprising at least nine disperse dyes having chemical
structures different from one another to the extent that any blend of two of the dyes
has a eutectic point. _
45 11. A method according to Claim 1 and substantially as herein described. 45
Exa 121. A method according to Claim 1 and substantiaily as described in any of the
mples. o o



the formula (11) being [err] 5 wherein [err] is [err] alkyl or phenyl
unsubstrtuted or substrtuted by haI ogen [err] 5 alkyl, [err] aI koxy or

hydroxy, ami no, nrtro or [err] in whrch [.errJ -'i-s'as'dcfi fre above and

[err]_ 10 wherein [err] and [err] may fferent and are

eac dr ogen, hydr oxy, 10 [err} "al kyl, ﬂm ﬁm"ﬂ "ro or hal ogen,
ro

[ ekE/may be the same or different and are eac y err] al kyl or
[e‘rr] 136I koxy, and A is as defi nepsﬁggye 3. A net hod accor di ng 1 Claim1l
or C - v - 45 e yel | ow,
red and bl ue liyé chmﬁnseckimlfe@é substiptielly a terdimdescribedd 15 and bl ue

d| sperse d%ne éF‘FRWE‘?“y’med‘“gAE"r@‘l‘ﬂdﬁ and subyt %&eﬁ“&i‘rﬁs whengln said

| east t th? Mﬁﬁicﬁﬁ& BHER drBRber WA UFRl Bdtlod s Atk afyei Ng has - a
dom ant V\ﬁf\/@hﬁﬂgtd'vm arkir 10 16t 4@ a ldpe cérifbsition 43 lakinidd MARPfeTkRnd @Y y wavel engt h of
"l éss than Sbedim 20 5. A nethod according to d ai m 3 cor, Cl ai m 4,
wherein said at - | east thr re such that the rrh-‘teerl al,
after dyeing, has a dom n%&ﬁk&%om 560 to 600 n. 6. A method
according to any of d ains agén&f&mu\w;enﬁ, said at | east three blue dyes
are such that the materialtlth _ a dom. nant wavel ength of from
495 25 ~to 380 nmand &~ -gn-""-'; ! .*- Y wavel engt h -of nore than 560 nm
25 7. A method accor di ng to any Qf.gne_recedr ng C ains, wherein a
proportion of one of at | eattkh Flome Tdweddnuee dyes whi ch occupi es the | aggest
proportr on in the com bi MerioaWeys Ledali§y 8RBi ght or | ess, based on the

wei ght of the conbi nat-—r—mﬁ-—each—pfo*pm*-t—r-m‘r—of—t-l‘re other dyes whi ch -occupy

t he secondpﬂ'ggggﬁ P arington o proportion
therein |sP?P y weig tg%g:}a% ﬂﬁﬁ‘zﬁnﬁ%y v&g?’ tAglr@feess . 30

respectively; based on the. merght of the. conbrnatron and the sum of the
proportions of dyes which occupy the ninth and subsequent proportions is at
| east .15% by wei ght based. on the wei ght of the conposi tion.. 8. The nethod
according to daim 3, wherei.n a proportion on one dye in one of the 35
three primary .yellow, red and bl ue dyes is less than 70% by wei ght based on
the weight 35 of. the three primry yel l ow, red and bl ue dyes,

respectively; and a proportion of two .dyes which occupy -the largest and the
second | argest proportions in one of the three prinmary dyes, is less t han
90% by wei ght based on the weight of the three primary yellow, red and® bl ue
dyes, respectively. 40 - 9. The nethod according to any of the
precedi ng C ains, wherein the contacting 40 is conducted under conditions
enpl oyed in-high-tenperature dyeing and carrier :dyeing. 10. A dye

conposi tion conprising at l-east nine disperse dyes havi hg chemi cal
structures different from.one another to the extent. that - any bl end of two
of the dyes has a eutectrc pornt '

L



45 11. A nmethod according to Caim1 and substantially as herein

descri bed. 45 12. A nethod according to Caim1l and substantially as
described in any of the Exanpl es. 16
1, 541, 929 16 13. A dye conposition

according to Claim 10 and substantially as herein described. 14. A dye
conposition according to Claim 10 and substantially as described in any of
t he Exanpl es. 15. A hydrophobic fiber material whenever dyed by a nethod as
clainmed in any 5 of Claims 1 to 9, 11 and 12 or using a dye
conposition as clained in any of Cainms 10, 5 13 and 14. URQUHART- DYKES &
LORD, Chartered Patent Agents, Agents for the Applicants, 11th Floor, St.
Martin's House, 140, Tottenham Court Road, London; WP O0JN -and - 11th

Fl oor, Tower House, Merrion Way, Leeds, LS2 8PB. Printed for Her Majesty's
Stationery Ofice by the Courier Press, Leam ngton Spa, 1979. Published by
the Patent O fice, 25 Sout hanpton Buil di ngs, London, WC2A | AY, from which
copi es may be obt ai ned. ERRATUM SPECI FI CATI ON No. 1,541,929 Page 15,
line 32, for 15%read 1% THE PATENT OFFI CE 28t h August, 1979

ERRATUM

SPECIFICATION No. 1,541,929

Page 15, line 32, for 15%, read 1%,
THE PATENT OFFICE
28th August, 1979
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