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COMPLETE SPECIFICATION. 

Photographic Colour Print MateiiaJs. 
We •. KODAK LIMITED, a Company regis­.-;_ tered u·nder : the Laws Of' Great Britain~ of 

Kodak House, . K.ingsway. London, W.C.2, 
(J\.s~gnees. of EDWARD BowES KNorr, 5 MiRosI..Av VASA Muovic and DAVID 
GEORGE SAUNDERS);. do hereby declare the 
invention. for which we pray_ that a· patent 
may be granted to us, and the method by 
which it is to be ~rformed, to be par-

10 ticularly described in and by the following statement:- · 
This invention relates to photographic 

,. materials, and more particularly to a photo­
. graphic cofour print material having incor-

15 pomted therein fluorescent brightening 
agents. . 
. · Photographic colour print materials· gener­

ally comprise a white reflecting support. for 
example, baryta-coated paper, having 

20 separate blue, green and red . sensi­
tive · ~ilvei,-' halide emulsfon. layers over 
the .white surface. Geneta.lly. the red 

. sensitive · laye,r. contairiing · a cyan 
··· · coupl~r. is the ·uppermost ligbt sens,itive 

25 coa:ting, Clea..- gelatin layers ~y be pro­
. vided between the lighJ sensitive layers arid a:· gelatin 'layer· may . be coated over . the 

top red seµsitive layer . for. · protection, ·· · · Fluorescent brightening agents have been· 
30 incorporated in the baryta coating of such · 

colour print materials but the effect is 
greatly· redueed ·by. the <Jye iinage in the. 
superposed layers. When: the fluoreseent 
brightening agents· have 'been incorpora~ed 

35 in the upper emulSion layers an unpleasant 
bliµsh blooni often oceurs in the 'dad~. areas 
Qf .the print. In addition. it is · difficult to 

, provide. satiSfactory protection against . ultra­
violet radia,tion for the dyes in · the colour 40 · print while still . retaining the desired 
fluorescence of the brightening a~nt. For 
eJ!:aDJple, if ultraviolet inhibitors are incor­
pqrated in the light sensitive . ]ayers ultra-

. [l:'rice 4s. 6d.] 

violet light will be absorbed by · sµch agents 
and prevented from reaching and activating 45 
the fluorescent brightening agent. In Speci-

. fication No. 1,072,915 there is described and 
claimed a photographic ·colour· print ma-
terial comprising a white reflecting support 
carrying three light sensitive silver halide 50 
emulsion layers. one of each sensitive or 
sensitized respectively to the red. green and 
blue regions of the spectrum, in which the 
top silver halide emulsion layer contains a 
dispersion of an organic solvent in which 55 is dissolved or dispersed . a fluorescent 
brightening agent compound . which is in-
soluble in water. ·. 

According to the present ·invention there 
· is provided a photographic eolour priµ-t 60 
material comprising a white reflecting sup-
port carrying three light sensitive. silver 
halide emulsion layers, one of each sensitive respectively to the red. green -and . blue 
regions of the spectrum, in which at least 65 
one emulsion layer below -the top emulsiOn 
layer contains a dispersion of a water in­
soluble fluorescent brightening agent dis­
solved or dispersed in a water . insoluble 
liquid which has a boiling point greater 70 
than 175°C and which is a solvent for the 
fluorescent brightening agent. 

The photographic . colour print material 
preferably contains a coupler capable of 
dye formation with. the oxidation products 75 . of a colour developing agent in each light 
sensitive emulsion layer. The ooupler is 
preferably dissolved or dispersed in a water 
insoluble liquid. The Jiquid. in which the 
fluorescent brightening agent is . dissolved or 80 
dispersed may be the same as that in which 
the coupler is dissolved or dispersed. 

The water insoluble Jiquids employed in 
preparing solutions of fluorescent brighten-
ing agents for incorporation into hydrophilic 85 
colloid materials for the photographic colour 
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. print mate:rials <;>fihe invention are the low­
molecular weight. :9r~c; ·water-insoluble. 
.ccystalloidal matetUilS:haYfuga boiling point 

· 5 tli~vftu~~~ntn/rtl~fi:~1~:~tct~;pi~~ 
u~fur solvents. incltJde : .: . 

.·: 10 

.... · 15 

20 

\ ' 30 

35 

Acids 
· p:5ec.aniylbenzoic acid .. · 
· p .. Phenylpropiol,iic .. acid. . 
Diben.zyl acetic add · ... · 

.. Phenyl ¢thyl acetic acid . 
. Mono-n-amylphthala.te (acid ester) 
. Undecylenic acid"· .· . . · 
· &nzyl hydrogen succinate (aci~ ester) 

Alcohots·· 
n-Hexylphenylcarbinol .·. . 
. #-(p" Tert. butyl phenoxy).•ethyl ·alcohol. 

. · · Amides- .. 
· · N-Acetyl N~n-butyl alliiine 
. N•Acetyl N-methyl · p~toluidine . 
~~:l3en:~o~f. piperidiri~: '· : · · · 

· Carbairiates 
.Ethyl N,N~di-n~bti.tyl: carbama:te 

· · ·.Ethyl "N"-phenyl carl:)am.8:te . - . 
. ·. . .·· ....... : . .· .. 

. Esters 
·: Tetrahydrofurftifyf beri.zoate 
. Ditetrahydtofurfufyl .· succinate 

. Ethyl l>eilzyl mafonate . 
Dimeth l hthalate ·. ' 

· Eth r · bt8atate · · : · 
· Pro~yf ph;thalate · . 
·n,~Bµtyl phthalafe · · . 
n ~:Arii l hthalate . . . 

· · ··Iso-afuyt phtruitat~ · 

Phenol Ethers. ,. 60 " 
Veratrole (l.2"dimethoxybenzene) 
Eugenol methyl. ether . ·· · · · · ... · · · 
Hydroquinone dimethyl ether· 

·Phosphate·.·· Esters. . 
Triphenyl. phosphate · · · .· · 
Tricresyl ph~spbate . . ·.·· · . . . 
· Diphenyl ·mono-p-tert. butyl phenyl· phos-

phate · . . · 

·v· 
.. ,·. :·f:! 

65 

Monophenytdi-p-tert. butyl phenyl-phos-
phate • 70 

Diphenyl mono-ci-chlorophenyl phosphate 
Monophenyl di•o-chlorophen~J phosp):tate 
Tri-p-tert. butyl phenyl phosphate · · · 
Tri-o-phenylphenyl phosphate 
Di-p-tert. butyl phenyl mono (5-tert. butyl- 75 

2.ph~nylphenyl)-phospbate . 

Sulphonamides 
N - · p -· Toluenesulphonyl N - methyl o-

toluidine . . 
N- p -Tolue~esulphonyl N.N•dimethyl- so 

amine .. · ·. ·· · . ·· 
p,p1~Di-n-aniylben?Cnesulphonanilide ·· 

.. p-Toluenesulphonyl N.N-di~n-'butyl amine 

Sulphones· . 
n-Butyl sulpho~ · 
Iso-amyl sulphone 

. . . . l!reas 
N,N1-diethyl-N.N1-diphenyl u~ 
N,N-di-~-butyl urea 

85 

Solutions of fluorescent • brightening agent 90 
itl these solvents· !!,re dispersed as globules 
which are water immiscible;.· . The globules 
are 4ispersed in the 18.yer in which they are 
inoorpora,ted, .and are .. not , washed out by 
aqueous processing baths. . .··· .. ·· · . 95 

Bepzyl p)itha~te . · · .· . .. 
·' P-Metb,ox:Yethyl Phthalate · 
· #~Ethoxyethyl ph@late 
' : 1.HJlitoxyethyl phtbalate ·· 

. , . • ·J;!,thyl~a'."naphthoa.te . . . · . 

· The fluorescen,t brightening age.11ts are 
pref¢rably · incoi:porated. in tlte colour print 
material in a Ia.yet containing . coupler cap­
able of formiri.g a dye which co-acts with the 
fluorescent agent to ex.ting~sh fluoreSCeilce 100 
in those areas •. and only those. areas, where 

·.-. the dye i$,produ.ced by colour:develop~t. 

45 
'·~ethyl'. _o-methoxy&~ate 

· ·· 'J31ityl o~inethoxy~e~ak'. ·. . . 
. ~~Napht~yl acet~te · • . . 
: ·"Methyl p-toluenesulphonate 
· Ethy1_·0-ani~te· '· .· ·: .··: __ ·_ . .. .· 
· ·Methyl phthalylethyl. glycoUate 

. 50 '::Butyl , phtl1alylbu~yl glyooltate ' 
ResotcinoJ d,~t~te · . • · , 

:!)i-'~YJ. ~~oa_te!_, O',: .· · 

The' manner ii:l which a dye functions to 
extinguish fluorescen~ is not IQJ.own. and 
whether a dye possesses this function cannot 105 
be predicted.: However, many c;ouplers are 
known to produce dyes . which ·possess this 
function. Particularly useful couplets which. 
forin dyes that e~tingl!iSh .fluorescence are 
the . cyan~forming phep.o~c .· couplers. {As 110 
used_her¢m and in.the appended c]ajms,.the 
tei:Jn "phenolic couplers .. is used broadly as 
in¢lusive of. both phenolic and ilaphtholic 
coµplers.) .· Typical u8eful phenolic· couplers 
include those described in .u.s:,. Patent No .. 115 
~.423;730 ~nd fu.e following. · · ,, 

-. . Couplers ·Producing cydn Images · .·.··. 
5 , • .(p- amylphenc>xybenzenesulphonamido)-· 

. l:>naphthot ·'• ' · ·· · "' · · ·· ··· 

.. 
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5 .:·(N -~benzyl - naphthalenesulphonamido)- · 2. 4 - Dimethyhim.ino' - 41 
- lauroylamido- 65 ~- '' · 1 - naphthol stilbene · 

... , .. :·:~· . 5 - (N - benzyl - N - n - valerylamino) - 1- 3.. 1 ~ [4 - (2,4 - Di - t - aniylphenoxy-naphthol · · .· . ·· · . a:cetamido)phenylJ - 4 - phenylbutal-\ ;S 5 - caproylamino - 1 - naphthol · 1,3 - diene · · 2 - cbloro - · 5 - (N - n - valeryl " N - p- 4. 7 - Diethyla.mi,no - 4 ·. methylcoumarin 70 isop:topylbenzylamino) - 1 ~ naphthol . 5. 3 - . Ethoxycarbonyl .,. 5,6 - ~rizo-2.4 - dichloro '"5 - (N - p - nitrobenzoyl - N~ coumarin . fJ - hydrOxyethyJamino) -1 - naphthol , 6: Diethyl succinylsuccinate 10 '. · 2,4 - dichloro - 5 - palmitylamino - i~ ·1. 1,4 - bis - (2 - Beip:oxazolyl)benzene . naphthol · 8. cis - . 1,2 ~. Bis - (2 - benzoxazolyl)~ 75 5 ~· diphenylethersulphonamido - 1 - naphthol ··ethylene . ·· ·. ;:_ ''- I, - hydroxy - 2 · - (N •· isoamyl - N - phenyl)- 9. ·trans - 1,2 - Bis - (2 - benzoxazolyl)-naphthamide . · · ethylene · · 
15 1- hydroxy - 2 - (N - p - sec. amylphenyl)- 10. cis ~ t2 ~ Bis - (2 - benzimidazolyl)-naphthamide . · ethylene · . 80 fJ - hydroxy - 1 - a - naphthoyl - 1,2,3,4- 11. 3 - (5 - Hydroxy - 2 - phenyloxazol - 4-tetrahydroquinoHne .. · ylmethyleiie)isochroman - 1,4 - dione 2 - lauryl - 1 - chlorophenol .. . 12. 3 - ppenyl - 7 - (2 - [dimethylamino-20 1 - naphthoJ - 2 - carboxylic - a - naphthyl- ethyl]ureido)coumarin . amide · The substituted · stilbene and substituted 8S 1 • - n~phthol · -· 5· - sulpho - cyclohexylamide coUmarin (such as those described in British 5 :. ·phen~xyacetamido - 1- naphthol Patent No. 786,234) ftuorescent brightening 5 - f3 - phenylpropionylamino - 1 - naphthol agents are particularly · · useful. Further 25 Monochlor -· 5 - (N - -y - phenylpropyl - N- ftuorescent brightening agents which may be · p -· sec. amyl - · benzoylamino) · - 1- used in the materials of the invention are 90 ila.phthol · described in· Specification Nos." 1,072,914 

and .1.072,915. · · · 
The amount of ·the fluorescent brighten- The following example illustrates the pre-ing agent incorporated into the· silver halide paration of a. photographic colour print 30 emulsion layer should be greater than .S mate.rial according to the invention. 95 milligrams per square ·foot, and preferably· 

between 15 to 3~ i:nilligrams per square foot. Example . No advantage_ is ol>tained by i_ncorporating 0.5 gm of 3-phenyl-7-[2-dimethylamino­niore than 100 milligrams per square foot ethyl)ureido]coumarin,afl.uorescentbrighten-35 in the layer and at . higher levels the. ing agent, was dissolved in 13 ml of dibutyl fluorescence will be reduced by the auto-. phthalate a.t about 90-l00°C together with 100 que~ching effect. · . 05 gm of a-pivalyl-2-chloro-5-[y-(2,4~di-tert-The ·fluorescent brightening agent by its amylphenoxy)bufyramido] . acetanilide, a absorption of ultraviolet' radiation serves to· yellow coup1er. · The solution was passed· 40 protect the dyes in lower layers of 'the into.30 nil.of -9% by weight gelatin solution : =·· ·. colour' prjnt material .. Further protection at 40°C and homogenized with rapid stirririg.105 of dyes in the lower layers niay be pro-. for 2 minutes. The dis,P.ersioii was added to vided by incorporating an ultraviolet ab- . -150 nil of a silver chlorobromide photo­sorber in one or more layers of the colour· graphic emulsion ~ntaining l.2 gm of silver 45 print material. · In this case, the·.ultraviolet (approximately 80% chloride and 20% absorber is incorporated in a layer of the bromide). The mixture was coatec;I. on a 110 . . eolour print material below the layer con- baryta coated paper base to give 0.0336 gni · taining the fluorescent brightening agent so of silver and 0.028, ,gni of the fluorescent . that the fluorescence thereof is not di- compound per ,square foot. After setting 50 · minished due to absorption of ultraviolet and drying a plain gelatin layer, a green radiation by the ultraviolet absorber. sensitive silver halide emulsion layer con- 115 The ftuorescent brightening agents which taining a magenta coupler, a further gelatin are used in accordance with the invention layer, a red sensitive silver halide emulsion absorb f!ldiation in the ultraviolet region of layer containing a cyan coupler were coated SS the spectrum, have high fluorescent emission on top of the blue sensitive layer in succes-• ·in the ~Jue region of the spectrum, and are sion. · 120 ·substantially insoluble in water; -Any The coated material was exposed· to a fluorescent brightening agent having these step-wedge and developed in a developer general properties may be incorporated in containing 4-amino-N-ethyl.,.N-[{3-methane 60 'a coJour print material in accordance with $Ulphonamidoethyl]-m-toluidine sesqui sul-our invention. Among such fluorescent phate monohydrate as the active a:gent after. 125 brightening agents are the following: which it was treated successively with a 1. 2 • (41 
- Stilbenyl) ; 1,4,5 - triphenyl- stop bath, fixing bath, bleaching bath · ... .ild imidazole hardened in the usual manner. T!:;, colour 
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• · : priJi.t obt.aine4 showed good wb,iteness in the 
areas where there was no dye formation 
dUe: fo. th,e fluoreseence of the fluorescent 
brigbtel).ing agent. There. was no fluorescence 

5 or bloom in the high density areas. • 

. ~T \VE ·cL,AU.f Is::.__ . . . 
1. A photographic colour print material 

comprising a ·white reflecting support carry­
iiig th.~ light se,nsitive silver ha.Ii~ emul-

10 sion layers •. 6,ne of ~h sensitive respectively 
to the .red. green and blue. regions of the 
spectrum.. in . which at l~t one emulsion 

. layer below the top emulsion layer con-
tains .. a ~persion of a water insoluble 

15. ftuoI¥Sceht brightening agent dissolved or 
disperse~ in ~ water insoluble• liquid which 
ha$. !l .boiling po~t grea~r-than · 115°C a:nd 
which. ·. ;s . a, splvent . ·for the· fluorescent . 
brightening agent, .,. . .·. : • · 

20 2: ,. A .photographic colour print material 
as; clajme4 . in_. claim l in which each light: . 
se.qsitive<: ~i]ver halide emul$ion layer con· ·· 
taiµ.s. a , coupler, capable of- dye formation 
witb·.the oxidation products of a 'colour de-

25 · velopiJ).g: ~gent. .. :. . .. ·· . · 
3; . A-. photographic colour print material 

as claimed in claim 2 in which the coupler 
is dissolved or dispersed .in a water insoluble 
liquid. . ·. .· .·.. . · .. 

30 4. A photographic colour print material 
as claimed in claim 3 . in which the 
fluorescent . compound is dissolved or dis­
persed in, Jb,e same liquid as the coupler in 
one of Ui.e light sensitive layers. 

35 . 5. A photographic colour print material 
as · claimecl, in any of the preceding . claims. 
in. whicl:t the· fluorescent conip0und is a 
fluorescent. coumarin derivative. 
. 6. A photographic colour print material 

40 as claimed in Claim 5 in which the fluorescent 
compluid ·:is 3-phenyl~7-(2-[dimethylamino~ 
etbylJureido) couma~in. • ... 

7. A photo~phic colour print· niaterlal . 
·as claimed in any of the preceding claims . . 
4 to 6 in :which the .fluoreseent compound· is , 4~ 
dissolved in the same liquid as a phenolic · 
coupler. · · : . · . . .. . 

. 8. A photographic colour print material 
as claimed·. in any . of the preceding claims 
in. which the amount of fluorescent ·com- 50 
pound lies between 5 and 100 milligrams per 
square foot . . · • . 

. 9. A photographic colour print niateria1 
as claimed ·in claim 8 in which the . amount 
of the fluorescent compound·· fies between 55 
15 and 35 milligrams per square foot. 

10. . Photographic colour print materials 
as claimed in claim 1 and as herein des-
cribed. . · . · . .. · . 

11. A photographic colour print material 60 
as claimed in claim 1 and as herein described 
with. reference to ·the ·example. 

12 Method of. making a pliotographic 
colour print CODiprising exposing a material · 
according to claim• 1 to: a pattern of red. 65 
green.and blue light _and processing the ex­
posed material so as . to· obtain a _cyan, 
magenta an~ yellow dye image in the red, 
green and blue sensitive layers respectively. 

13. Photographic colour prints when- 70 
ever made by the method ·of claim 12. . 

14. A photographic, colour print com­
prising a ·.white reflecting support carrying 

· three layers· containing cyan,. mage~ta and 
vellow dye :images respectively in which at 75 . 
least one dye image-containing layer below 
the top dye image-containing layer contains 
a dispersion of.a.water insoluble fluorescent 
brighiening a~nt dissolved or dispersed . in 
a Water insoluble liquid which has a boiling 80 
point greater than 17S°C and which is a 
solvent for the fl~orescent b~tening agent. 

L. A." TRANGMAR B.SC •• C.P.A •• 
Agent for' .the Appli~nts, 
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. pr.int obtained showed gooo whiteness in the areas where there was no dye formation 
due to the fluoreseence of the fluorescent brightening agent. There. was no ftuorescence 5 or bloom in the high density areas.• 

WHATWBCLAIMIS:- . 
1. A photographic colour print material comprising a white reflecting support carry­

ing three light sensitive silver hali!ie emuJ-10 · sion layers. one of each sensitive respectively to the red. green and blue. regions of the spectrum. in which at least one emulsion layer below the top emulsion layer con­tains a dispersion of a water insoluble I 5 fluorescent brightening agent dissolved or dispersed in a water insoluble liquid which has a boiling point greater than 17S°C and 
which is a solvent . for the fluorescent brightening agent. · . · . 

20 2: . A photographic colour print . material 
as. claimed . in. claim 1 in which each light. sensitive·. silver halide emulston layer con­tains a coupler capable of dye formation with the oxidation products of a colour de-25 veloping agent. 

3. A photographic coJOur print material as claimed in claim 2 in which the coupler is dissolved or dispersed in a water insoluble Jiquid. ·· 
30 4. A photographic colour print material 

as claimed in claim 3 in which the fluorescent compound is dissolved or dis­
persed. in the same liquid as the coupler.in one of the light sensitive layers. 

35 S. A photographic colour print material . as claimed in any of the preceding claims in which the fluorescent compound js ·a · 
fluorescent coumarin derivative. 

6. A photographic colour print material 40 as claimed in claim S in which the fluorescent compund is 3-phenyl-7-(2-[dimethylamino­
ethyl)ureido) coumarin. 

. . 
7. A photographic colour print material '- .'.:' . ·as claimed in any of the preceding claims · I''"\~· 4 to 6 in which the fluorescent compound is , 4W ... · .. dissolved in the same liquid as a· phenolic :'.:1:·:~;;:-:-.,: coupler. . · . . . ;; .. ···,,~·,_.,. 
8. A photographic colour print material ;, . ·,;~$;. :;4¥.-1 '. 

h: -~hi~dth~ ::o:t ~! 'K:,c:C:~1~:~ sJ;,;0:::_.: .. 
pound lies between Sand 100 milligr&jns pe{ ·: :-·: '{ square foot. . . . . .·. i.; . '.·.:. m ._.:. . . 9 •. A ph!Jto~phic ?>lo~ print niaterial · .. ··· .. · as claimed m claun 8 m which the am()unt '::;: : ~'. · · of the fluorescent compound lies .between 55 · 15 and 35 milligrams per square foot. 

10. Photographic colour print materials .. :.:·;,.(;; L. as claimed in claim 1 and as· herein<des: ··-,:.< cribed. · ,;;."!' · ·.~·.,.,.:: 
11. A photographic colour print material · 60 as cJaimed in claim 1 and as herein described with reference to the example. :,;··. 
12. Method of making a photographic colour print comprising exposing a material .. '.· according to claim 1 to a pattern of :red.' 65 green and blue light and processing the ex-

posed material so as to obtain a . cyan. · magenta and yellow dye image in the red. green and blue sensitive layers respectively. - 13. Photographic colour prints when- 70 ever made by the method of claim 12. 
14. A photographic colour print com­prising a white reflecting support carrying . . . three layers containing cy~. ma~ta ~d ..• . vellow dye images respectively in which ·at' · 75 least one dye image-containing :layer below. ·-·-· 

the top dye image-containing layer contains .. a dispersion of a water insoluble fluorescent .... ;:_ . brightening a~nt dissolved or dispersed .in a water insoluble liquid which has a boiling 80 .· ·­point greater than 175°C and which is a solvent for the fl~orescent brightening agent. 
'·: -~·. 

L. A: 1RANGMAR B.SC •• C.P.A •• 
Agent for the Applicants. · 
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