
United States Statutory Invention Registration [19] 

Suzuki et a1. 

H899 
Mar. 5, 1991 

[11] Reg. Number: 

[43] Published: 

[54] LIGHT-SENSITIVE SILVER HALIDE 
PHOTOGRAPHIC MATERIAL FEASIBLE 
FOR HIGH SPEED 

[75] Inventors: Akio Suzuki; Satoru Nagasaki; Eiji 
Yoshida; Masumi Hosaka, all of 
Hino, Japan 

[73] Assignee: Konishiroku Photo Industry Co., Ltd., 
Hino, Japan 

[21] Appl. No.: 502,371 

[22] Filed: Mar. 21, 1990 

Related U.S. Application Data 

[63] Continuation of Ser. No. 231,659, Aug. 12, 1988, aban 
doned, which is a continuation of Ser. No. 29,774, Mar. 
24, 1987, abandoned. 

[30] Foreign Application Priority Data 
Mar. 25, 1986 [JP] Japan ................................ .. 61-66566 

May 15, 1986 [JP] Japan .. . 61-111671 
Sep. 29, 1986 [JP] Japan .............................. .. 61-230786 

[51] Int. Cl.5 ....................... .. G03C 5/16; GO3C l/O4; 
G03C l/02 

[52] U.S. Cl. .................................. .. 430/539; 430/523; 
430/966 

[58] Field of Search .............................. .. 430/523, 539 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,761,059 8/1955 Yutzy et a1. ............................ .. 95/6 
3,369,902 2/1968 Abbott ........ .. 96/76 

3,425,857 2/1969 Bacon et al. .. .... .. 117/34 

3,545,971 12/1970 Barnes et a1. . 96/61 
3,711,288 l/l973 Sato et a1. 430/583 
3,713,835 l/l973 Sato et a1. 430/583 
3,718,475 2/1973 Shiba et al. ..... .. 430/583 

3,769,024 10/1973 Sakazume et al. 430/583 
3,840,376 10/1974 Shiba et al. ..... .. 430/583 

3,936,308 2/1976 Gaugh et a1. 430/583 
4,001,024 l/1977 Dittman et a1. 96/87 R 
4,113,903 9/1978 Choinski ......... .. 427/420 

4,172,730 10/1979 Hinata et al. . . 96/82 

4,216,290 8/1980 De Beul et a1. .. 430/935 
4,525,392 6/1985 Ishizaki et al. 427/420 
4,551,424 ll/l985 Ikeda et a1. ..... .. 430/588 

4,555,480 1l/l985 Yokoyama et a1. .. 430/527 
4,569,863 2/1986 Kaetke et a1. ................. .11.. 430/935 

FOREIGN PATENT DOCUMENTS 

47045 7/1976 Japan . 
115214 6/1977 Japan . 

1350 3/1979 Japan . 
108566 4/1981 Japan . 

1143931 2/1969 United Kingdom . 
2096782 10/1982 United Kingdom . 

Primary Examiner—John S. Maples 
Assistant Examiner-Joseph D. Anthony 
Attorney, Agent, or Firm-Finnegan, Henderson, 
Farabow, Garrett & Dunner 

[57] ABSTRACT 
Disclosed is a light-sensitive silver halide photographic 
element which comprises photographic layers applied 
under the condition that the surface tension of a coating 
solution for forming an outermost layer is 6 dyn/cm or 
more smaller than the surface tension of a solution for 
forming a layer adjacent to the outermost layer, and 
satisfying at least one of the conditions shown below: 
(a) gelatin contained in at least the side of a support 

having a light-sensitive silver halide emulsion layer 
and a hydrophilic colloid layer is in an amount of 2.20 
to 3.10 g/mZ, 

(b) the photographic layers are formed by the constitu 
tion such that said coating solution for forming the 
outermost layer and said solution for forming the 
layer adjacent thereto each have a viscosity of 20 cp 
or less. 

The light—sensitive silver halide photographic element 
obtained by this invention can be processed with a high 
speed processing, and has high sensitivity and also ex 
cellent pressure resistance and graininess even when 
subjected to an ultra rapid processing. 

14 Claims, N0 Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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LIGHT-SENSITIVE SILVER HALIDE 
PHOTOGRAPHIC MATERIAL FEASIBLE FOR 

HIGH SPEED 

This application is a continuation of application Ser. 
No. 07/231,659, ?led Aug. 12, 1988, now abandoned, 
which is a continuation of Ser. No. 07/029,774, ?led 
Mar. 24, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a light-sensitive silver halide 
photographic material feasible for high speed process 
ing. Particularly, it relates to a light-sensitive silver 
halide photographic material having high sensitivity 
and also having excellent pressure resistance and graini 
ness even when subjected to an ultra rapid processing. 

In recent years, light-sensitive silver halide photo 
graphic materials have been consumed in such quanti 
ties that go on increasing. For this reason, there is an 
increase in the number of sheet for the processing of 
light-sensitive silver halide photographic materials, and 
it has been needed to carry out the processing more 
rapidly, in other words, to increase processing quanti— 
ties in a given time. 
The above trend is also seen in the ?eld of X-ray 

light-sensitive materials, for example, of X-ray ?lms for 
medical use. More speci?cally, with a rapid increase in 
the frequency of diagnosis to be caused by encourage 
ment of periodical health examinations, it is attempted 
to diagnose more accurately, thereby increasing check 
items and thus increasing the number of sheet for the 
X-ray photography. 
On the other hand, it is also necessary to give notice 

of results of diagnosis as soon as possible, to those who 
have been diagnosed. 
That is, there are strong demands for carrying out the 

processing more rapidly than ever to facilitate the diag 
nosis. In particular, in angiography, perioperative pho 
tography or the like, it is essentially necessary to look at 
photographs in a time as short as possible. 

In order to satisfy the above demands in the medical 
?eld, it is necessary to promote the automatization (in 
photography, conveyance, etc.) of the diagnosis, and 
also to process X-ray ?lms more rapidly. 
However, the ultra rapid processing causes problems 

such that (a) density is insuf?cient (i.e., decrease in 
sensitivity, contrast and maximum density), (b) ?xing 
can not be suf?ciently carried out, (c) water washing of 
?lms may become insuf?cient, (d) drying of ?lms may 
become insuf?cient, and so forth. Moreover, the insuf? 
cient ?xing and insuf?cient water washing may cause a 
change in tone during storage of ?lms to lower image 
quality. 
A means for solving these problems is to decrease the 

amount of gelatin. However, decrease in the amount of 
gelatin tends to bring about troubles such as coating 
unevenness and coating streaks. Also, ?lms with less 
gelatin may produce problems such that, when ?lms rub 
each other or ?lms are rubbed by other materials, the 
so-called abrasion blackening may become liable to 
occur after the processing to form a portion having 
higher density than other portions, i.e., the so-called 
abrasion blackening. 

Ultra rapid processing has been sought after as men 
tioned above. In the present speci?cation, the ultra 
rapid processing is meant to be a processing for 20 sec 
onds to 60 seconds in total of the time during which a 
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top end of a ?lm is ?rst inserted to an automatic proces 
sor, and then passes through a developing tank, a gang 
way, a ?xing tank, a gangway, a washing tank, a gang 
way and a drying spot, and thereafter the top end of the 
?lm comes out of the drying spot [in other words, the 
quotient (sec) obtained by dividing the total length (m) 
of a processing line by the line conveyor speed (m/sec)]. 
The reason why the time for the gangways is included 
is, though well known in the present industrial ?eld, 
that a processing solution used in a step preceding 
thereto may swell also at a gangway and a processing 
step is considered to substantially proceed thereat. 
To promote the rapid processing, it becomes very 

important to control the surface tension and viscosity of 
coating solutions used for forming an outermost layer 
and a layer adjacent thereto which constitute a light 
sensitive silver halide photographic material. In particu 
lar, a technique for improving the viscosity of a coating 
solution is disclosed in Japanese Unexamined Patent 
Publications No. ll52l4/ 1977, No. 1350/1979 and No. 
108566/ 1981 as a bead coating technique. Also, a great 
number of efforts has been made on the formation of 
better photographic layers according to other various 
methods. For example, as conditions imposed to a low 
ermost layer in the layer constitution of a light-sensitive 
material, the amount of coating solution and the viscos 
ity are de?ned to be 2 to 12 g/m2 and l to 8 cp, respec 
tively (Japanese Unexamined Patent Publication No. 
ll52l4/ 1977), or, in respect of the viscosity 170 of a 
coating solution for a lowermost layer, when coated at 
a low shear rate, the scope of tolerance between it and 
the viscosity m of a coating solution for a layer directly 
above this lowermost 35 layer is de?ned to be 
170=~q1i l0 (cp), and, when coated at a high shear rate, 
it is de?ned to be n0<171 (Japanese Unexamined Patent 
Publication No. 108566/ 1981). 

Japanese Patent Publication No. 47045/ 1976 dis 
closes the importance of the amount of gelatin in a rapid 
processing, in which, however‘, the processing time is 60 
seconds to 120 seconds in total processing time includ 
ing the time for gangways. Such a processing time, 
however, can not satisfy the demands in the ultra rapid 
processing recently practiced. 

Also, in recent years, with increase in medical X-ray 
examinations in particular, there is a strong demand for 
decreasing exposed doses not only in the ?eld of medi 
cal science but also as an international public opinion. 
To meet such a demand, there have been used devices 
or appliances such as ?uorescent intensifying paper, 
intensifying screens, fluorescent screens and X-ray 
image ampli?ers, and a remarkable trend is seen in im 
provement in these devices or appliances and increase 
in the sensitivity of X-ray light-sensitive photographic 
materials. On the other hand, to carry out examinations 
more precisely, there is a demand for high precision 
techniques of X-ray photography. Since the precision 
may proportionally increase with greater X-ray irradia 
tion, an X-ray photographing technique utilizing a 
larger radiation dose has been developed, and also a 
large volume X-ray generator has been developed. 
However, the photographing techniques requiring such 
a large radiation dose may rather contradict the above 
demands for decreasing exposed doses, and can not be 
said to be preferable. Accordingly, in the ?eld of X-ray 
photographying techniques, it is required to provide a 
photographic technique that can achieve less exposed 
doses and yet higher precision. Thus, it has been sought 
after to develop a photographic material that can obtain 
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a precise image, in other words, a photographic mate 
rial having higher sensitivity, with less X-ray doses. 
Many and various techniques are available for the 

methods of increasing sensitivity, i.e. sensitizing meth 
ods, under the same grain size. It is expected that sensi 
tivity can be increased while keeping the same grain 
size, namely, while maintaining the covering power, if 
an appropriate sensitizing technique is used. Many re 
ports have been made on such techniques, including, for 
example, a method in which a development accelerator 
such as thioethers is added to an emulsion, a method in 
which a silver halide emulsion having been spectrally 
sensitized is subjected to hypersensitization by use of 
suitable combination of dyes, or an improved technique 
for optical sensitizers. These methods, however, can not 
necessarily be said to have general-purpose properties 
when used in high sensitivity light-sensitive silver halide 
photographic materials. In other words, the high sensi 
tivity light-sensitive silver halide photographic materi 
als, which are chemically sensitized to an all possible 
maximum extent, tend to be fogged during storage 
when the above methods are applied. 

Moreover, in the ?eld of X-ray photographs for med 
ical use, recently used are orthochromatic light-sensi 
tive materials which are made light-sensitive in the 
wavelength region of 540 to 550 nm by carrying out 
orthochromatic sensitization, rather than regular type 
materials conventionally having a light-sensitive region 
at 450 nm. The materials sensitized like this have wide 
light-sensitive wavelength region and also have a sensi 
tivity made higher. Accordingly, they can decrease 
exposed X-ray doses and minimize the in?uence to be 
given to human bodies. Thus, dye sensitization is a very 
useful sensitizing means, but is still involved in unsolved 
problems. For example, there remains a problem that 
suf?cient sensitivity can not be obtained depending on 
the kind of photographic emulsions to be used. 

Pressure desensitization (i.e., desensitization seen at 
the time of development, caused by mechanical pres 
sure applied before exposure) also may sometimes occur 
due to various mechanical pressure applied before expo 
sure. For instance, in X-ray ?lms for medical use, which 
are large in size, ?lm folding such as the so-called knick 
mark folding may sometimes occur, which is a phenom 
enon that a ?lm is folded by its own weight at a portion 
where the ?lm is held, whereby the pressure desensiti 
zation is liable to occur. Also, nowadays, automatic 
exposing and developing apparatus utilizing mechanical 
conveyance are widely used as medical X-ray photo 
graphic systems. In such apparatus, however, mechani 
cal force may be applied to ?lms, whereby the above 
mentioned pressure blackening and pressure desensiti 
zation tend to occur especially in a dry place as in win 
ter. Such a phenomenon is likely to cause serious dif? 
culties in medial diagnosis. In particular, it is well 
known that light-sensitive silver halide photographic 
materials comprising silver halide grains having large 
grain size and high sensitivity are still more likely to 
cause the pressure desensitization. 
As materials aiming at improving the pressure desen 

sitization, those using thallium or those using a dye are 
disclosed in U.S. Pat. Nos. 2,628,167, 2,759,822, 
3,455,235 and 2,296,204, French Pat. No. 2,296,204, 
Japanese Unexamined Patent Publications Nos. 
107129/1976 and, ll6025/l975, etc., but the improve 
ment to such a level is insuf?cient, or dye stains may 
greatly occur, or other materials can not necessarily be 
said to have sufficiently derived the nature inherent in 
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the light-sensitive silver halide photographic materials 
having high sensitivity, comprising large grain size 
silver halide emulsions and chiefly utilizing ordinary 
surface sensitivity. 
On the other hand, various attempts have been made 

to decrease the pressure desensitization by changing 
binder properties of light-sensitive silver halide photo 
graphic materials, as disclosed, for example, in U.S. Pat. 
Nos. 3,536,491, 3,775,128, 3,003,878, 2,759,821 and 
3,772,032, and further in Japanese Unexamined Patent 
Publications No. 3325/1978, No. 56227/1975, No. 
147324/1975 and No. 141625/1976, etc. However, al 
though an improvement has been made for the pressure 
sensitization by these techniques, no fundamental im 
provement has been achieved as there may seriously 
occur the sticking of ?lm surfaces or the deterioration 
of binder properties such as dryness and scratching. 

SUMMARY OF THE INVENTION 

A ?rst object of this invention is to provide light-sew 
sitive silver halide photographic material that can elimi 
nate the above problems in the prior arts even when a 
high speed processing is carried out, for example, even 
when the ultra rapid processing whose total processing 
time is 20 seconds to 60 seconds as mentioned above is 
carried out, and can be excellent in sensitivity, contrast, 
maximum density, ?xing performance, dryness, and so 
forth. 
A second object of this invention is to provide a 

light-sensitive silver halide photographic material that 
may be involved in less troubles in coating even with 
less amount of gelatin, that may suffer less abrasion 
blackening or pressure desensitization, and that can also 
be excellent in graininess. 
The above objects can be achieved by a light-sensi~ 

tive silver halide photographic material which com 
prises photographic layers applied under the condition 
that the surface tension of a coating solution for forming 
an outermost layer is 6 dyn/cm or more smaller than the 
surface tension of a solution for forming a layer adjacent 
to the outermost layer, and satisfying at least one of the 
conditions shown below: 

(a) Gelatin contained in at least the side of a support 
having a light-sensitive silver halide emulsion layer and 
a hydrophilic colloid layer is in an amount of 2.20 to 
3.10 g/mZ. 

(b) The photographic layers are formed by the consti 
tution such that said coating solution for forming the 
outermost layer and said solution for forming the layer 
adjacent thereto each have a viscosity of 20 cp or less. 
According to a preferred embodiment of this inven 

tion, the above light-sensitive silver halide photo 
graphic material may preferably have at least one silver 
halide emulsion layer containing at least one compound 
selected from the group of the compounds represented 
respectively by Formulas (I), (II) and (III). 

Formulas (I), (II) and (III) are as follows: 

Formula (1) 
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wherein R1, R2 and R3 each represent a substituted or 
unsubstituted alkyl group, alkenyl group or aryl group, 
and at least one of R1 and R3 represents a sulfoalkyl 
group or a carboxyalkyl group; X1—represents an an 
ion; Z1 and Z2 represent a group of nonmetallic atoms 
necessary for the completion of a substituted or unsub 
stituted carbon ring; and n represents 1 or 2, provided, 
that n is 1 when an intramolecular salt is formed. 

Formula (II) 

wherein R4 and R5 each represent a substituted or un 
substituted alkyl group, alkenyl group or aryl group, 
and at least one of R4 and R5 represents a sulfoalkyl 
group or a carboxyalkyl group; R6 represents a hydro 
gen atom, a lower alkyl group or an aryl group; X2_ 
represents an anion, Z1 and 2; represent a group of 
nonmetallic atoms necessary for the completion of a 
substituted or unsubstituted carbon ring; and n repre 
sents l or 2, provided, that n is 1 when an intramolecu 
lar salt is formed. 

Formula (III) 

wherein R7 and R9 each represent a substituted or un 
substituted lower alkyl group; R3 and R10 each repre 
sent a lower alkyl group, a hydroxyalkyl group, a sulfo 
alkyl group or a carboxyalkyl group; X3-represents an 
anion, Z1 and 2; represent a group of nonmetallic atoms 
necessary for the completion of a substituted or unsub 
stituted carbon ring; and n represents 1 or 2, provided, 
that n is 1 when an intramolecular salt is formed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In this invention, photographic layers are applied 
under the conditions that the surface tension of a solu 
tion for forming an outermost layer is 6 dyn/cm or 
more smaller than the surface tension of a solution for 
forming a layer adjacent to the outermost layer. In 
order to make 6 dyn/cm or more the difference in the 
surface tension between the solutions used for the above 
outermost layer (which is usually an uppermost layer) 
and the adjacent layer (which is a layer directly under 
the uppermost layer), an embodiment may be taken 
wherein at least one kind of surface active agent is used 
in the uppermost layer and the surface active agent may 
be or may not be used in the layer directly under the 
uppermost layer. The surface active agents used in the 
uppermost layer and the layer directly under it may be 
the same or different. 
The difference in the surface tension between the 

solutions used for the uppermost layer and the layer 
directly under it is preferably controlled to be not less 
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6 
than 8 dyn/cm, more preferably not less than 10 
dyn/ cm, and most preferably not less than 12 dyn/cm. 

Usually, the “outermost layer" mentioned in this 
invention refers literally to a most outside layer, and, in 
general, it is formed as an uppermost layer as mentioned 
above, including, of course, in this invention a case 
where a coating called as a super coat or the like formed 
by spraying or coating is sometimes provided on such 
an outermost layer. 
The above surface active agent usable in this inven 

tion may include, for example, nonionic surface active 
agents such as saponin (steroid type), alkylene oxide 
derivatives (for example, polyethylene glycol, a poly 
ethylene glycol/polypropylene glycol condensate, 
polyethylene glycol alkyl ethers or polyethylene glycol 
alkylaryl ethers, polyethylene glycol esters, polyethyl 
ene glycol sorbitan esters, polyalkylene glycol alkyla 
mines or amides, and addition products of silicone with 
polyethylene oxides), glycidol derivatives (for example, 
alkenylsuccinic acid polyglycerides, and alkylphenol 
polyglycerides), aliphatic acid esters of polyhydric al 
cohol and alkyl esters of sugar. It may also include 
anionic surface active agents containing an acidic group 
such as a carboxyl group, a sulfo group, a phospho 
group, a sulfuric acid ester group and a phosphoric acid 
ester group, including alkyl carboxylates, alkyl sulfo 
nates, alkyl benzenesulfonates, alkyl naphthalenesulfon 
ates, alkylsulfuric acid esters, alkylphosphoric acid es- ” 
ters, N-acyl-N-alkyltaurines, sulfosuccinic acid esters. 
sulfoalkyl polyoxyethylene alkylphenyl ethers, poly 
oxyethylene alkylphosphoric acid esters, etc. It may 
further include amphoteric surface active agents such as 
amino acids, aminoalkylsulfonic acids, aminoalkylsulfu 
ric acid or phosphoric acid esters, alkylbetaines and 
amine oxides. It may also include cationic surface active 
agents such as alkylamine salts, aliphatic or aromatic 
quaternary ammonium salts, heterocyclic quaternary 
ammonium salts such as pyridinium and imidazolium, 
phosphonium or sulfonium salts containing an aliphatic 
or a heterocyclic ring. There may be further used ?uo 
rine-containing surface active agents, ?uorine-contain 
ing surface active agents having a polyoxyethylene 
group, etc. 
The surface active agents of alkylene oxide type are 

disclosed in Japanese Patent publication No. 9610/ 1976, 
DT-26 48 746, Japanese Unexamined Patent Publica 
tions No.129623/l978, No. 89624/1979, No. 
98235/1979, 203435/1983, No. 208743/1983, No. 
80848/1985 and No. 94126/1985, etc. Examples of com 
bined use of the surface active agents of alkylene oxide 
type and other compounds are disclosed in Japanese 
Unexamined Patent Publications No. 89626/1979, No. 
70837/1980, No. 11341/1982, No. 109947/1982, No. 
74554/1984, No. 76741/1985, No. 76742/1985, No. 
76743/1985, No. 80839/1985, No. 80846/1985, No. 
80847/1985, No. 131293/1975, No. 29715/1978, etc. 
The anionic surface active agents may include those 

disclosed in Japanese Unexamined Patent Publication 
No. 21922/1978, GB-1,503,2l8, Japanese Patent Publi 
cation No. 1617/1981, and sulfates of higher alcohols, 
higher alkyl sulfonates, alkylbenzene sulfonates, dialkyl 
sulfosuccinates, acylmethyltauride, N-acylsarcocinate, 
aliphatic monoglyceride sulfate, a-sulfonic acid, etc. 
The fluorine-containing surface active agents may 

include the compounds disclosed in Japanese Patent 
Publications No. 9303/1972, No. 43130/1973, No. 
25087/ 1977 and No. 1230/1982, Japanese Unexamined 
Patent Publications No. 46733/1974, No. 16525/ 1975, 
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No. 34233/1975, No. 32322/1976, No. 14224/1979, No. 
111330/1979, No. 557762/1980, No. 19042/1981, No. 
41093/1981, No. 34856/1981, No. 11341/1982, No. 
29691/ 1982, No. 6428/1982, No. 146248/1982, No. 
114944/1981, No. 114945/1981, No. 196544/1983, No. 
200235/1983, No. 109548/1985 and No. 136534/1982, 
US. Pat. Nos. 3,589,906, 3,775,126, and 4,292,402, RD 
16630, etc., and the compounds exempli?ed in Japanese 
Unexamined Patent Publication No. 164738/ 1985. 
The surface tension of the coating solutions regulated 

by the surface active agent can be determined by mea 
surement according to the Wilhelm’s conventional 
method at a prescribed liquid temperature. 

Preferable examples of anionic surface active agents 
containing no polyalkylene oxide are shown below as 
1-1 to 1-10. 

25 

30 
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-continued 

CH3 CH3 

CH3 CH3 

Preferable examples of ?uorine-containing surface 
active agents are shown below as 2-1 to 2-81. 

to u 

CH3 
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2-25 

2-26 

2-32 
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2-36 
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-continued 
_ 2-73 

H+CFz)g-CONH N@—CH3COOCH3 
\ /_ 

/_..._.\ CH3 2-74 
63/ 

F15C7CON N 
\ 

\___/ CHgCONHQ 

("3 2-75 
C9F17O CH2OP_(ON'¢1)2 

h) 2-76 
H'('CF2)1QCH2OP'{-ONa)2 

'CIJ 2-77 
CgFnSOzIFCHgCX-izOP-kONl-h); 

C3H7 

CH3 CH3 2~78 
ea 

C7F15CON—CH2CH2CH2OCH3CH2lr-'CH3 Ie 
CH3 

CH3 2479 
G9 

C7115CONHCH1CH2CHZOCHZCHZIT—CH3 c113 S039 
CH3 

CH3 CH3 2‘30 
e3 

C9F19O SOZNHCHZCHCHZO CHZCHZIIQ-‘CHJ Cle 
CH3 

C|)H 2-81 
C9F19CH2CHCH2O(—CH2CH2O)20_CH3 

c8F17soZrl~1+cH2cH20-)T5—n 2'82 
CH3 

Commercially available ?uorine-containing surface 
active agents may include those which are commer 
cially available in the trade name of UNIDAIN from 
Daikin Industries, Ltd., or in the trade name of FLO 
LARD from 3 M (Suimitomo 3M Limited). 5° 

Speci?c examples of polyoxyethylene surface active tc H 
agents preferably usable in this invention are shown as ' 5 H 
3-1 to 3-44. 

55 
C11H23COO-(-CH2CHgO')‘g‘H 34 

c11H33co0-<-cH2cH2o-m—rr 3-2 
cgnl7o+cnzcnzoayn 3'3 

c22H45o-<-cn2cH2o->3—H 3'4 60 C1sHs1 

3-5 

t-C4H9 OTCHZCHZO?I-l C3H|7 

65 

16 

-continued 
l-csl'l l 1 3-6 

3-7 
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OH CH3 

Coating solutions for the outermost layer and the 
layer adjacent thereto which form the photographic 
constituent layers of the light-sensitive material of this 
invention will be described below. The coating solu 
tions are controlled to have respectively a viscosity 
preferably of 20 cp or less, more preferably 15 cp or 
less. It is further preferable for both solutions to be 
controlled so that the difference in the viscosity there 
between may be in the range of :2 cp. As a thickening 
agent used therefor, any thickening agent can be used if 
it has a thickening effect and, at the same time, may not 
particularly adversely affect the light-sensitive silver 
halide photographic material. In other words, if it is a 
thickening agent that may not inhibit any properties of 
the above light-sensitive material, it may not particu 
larly limited to a particular substance. 
Those which are generally used as the thickening 

agent may include, for example, aqueous polymers hav 
ing a sulfuric acid ester group (Japanese Patent Publica 
tion No. 21574/1961), dextran and sulfuric acid esters 
thereof (Japanese Patent Publications No. 11989/1960 

55 

and No. 12872/1970), polysaccharides (US. Pat. No. 
3,767,410), polymers having a sulfonic acid group, a 
carboxylic acid group or a phosphoric acid group (Jap 
anese Unexamined Patent Publication No. 18687/ 1983) 
and colloid silica (Japanese Unexamined Patent Publi 
cation No. 36768/1983). Those which are particularly 
preferable in this invention are disclosed in Japanese 
Unexamined Patent Publication No. 109947/1982. 
When working this invention, one or more kinds of, 

for example, thickening agents other than colloidal 
silica can be used as the thickening agent. In such a case, 
the amount of the thickening agents may be suitably 
selected depending on the layer(s) to which they are 
added or the kind of the compound. In summary, it is 
satisfactory if the viscosity has been controlled to 20 cp 
or less by using the thickening agent. 

After control by the thickening agent, the viscosity 
can be determined by measurement at a liquid tempera 
ture of 35° C. with use ofa viscometer such as a B-type 
viscometer. 
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When the above gelatin is used in the light-sensitive 
photographic material of this invention, it is preferable 
to control the amount of gelatin contained in the photo 
graphic constituent layers formed on a support to be 
2.20 to 3.10 g/mz. If the amount of gelatin is in such a 
range, the sensitivity as a light-sensitive material and the 
resistance to abrasion blackening can be more improved 
than the case where gelatin is contained in an amount 
more than 3.10 g/rn2. If it is less than 2.20 g/rnz, gelatin 
can be applied to a support only with difficulty. 

sensitizing dyes that can be used when working this 
invention will be described below. The sensitizing dyes 
may be any of substances having a desired absorption 
band in the visible light region, and a group of the or 
ganic compounds represented respectively by Formula 
(I), (II) and (III) shown below may be preferably used 
in this invention. 

Formula (I) 

wherein R1, R2 and R3 each represent a substituted or 
unsubstituted alkyl group, alkenyl group or aryl group, 
and at least one of R1 and R3 takes a sulfoalkyl group or 
a carboxyalkyl group; Xrrepresents an anion; Z1 and 
2; represent a group of nonmetallic atoms necessary for 
the completion of a substituted or unsubstituted carbon 
ring; and n represents 1 or 2, provided, however, that n 
is 1 when an intramolecular salt is formed. 

Formula (II) 

Z2 

5 

10 

1,5 

20 

25 

35 
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wherein R4 and R5 each represent a substituted or un 
substituted alkyl group, alkenyl group or aryl group, 
and at least one of R4 and R5 takes a sulfoalkyl group or 
a carboxyalkyl group; R6 represents a hydrogen atom, a 
lower alkyl group or an aryl group; Xr represents an 
anion, Z1 and Z2 represent a group of nonmetallic atoms 
necessary for the completion of a substituted or unsub 
stituted carbon ring; and n represents 1 or 2, provided, 
however, that n is 1 when an intramolecular salt is 
formed. 

Formula (III) 

wherein R7 and R9 each represent a substituted or un 
substituted lower alkyl group; R3 and R10 each repre 
sent a lower alkyl group, a hydroxyalkyl group, a sulfo 
alkyl group or a carboxyalkyl group; X3— represents an 
anion, Z1 and Z2 represent a group of nonmetallic atoms 
necessary for the completion of a substituted or unsub 
stituted carbon ring; and n represents 1 or 2, provided, 
however, that n is 1 when an intramolecular salt is 
formed. 

In Formulas (I), (II) and (III), the carbon ring con 
taining Z1 and 2; may preferably include an aromatic 
ring such as a substituted or unsubstituted benzene ring 
or naphthalene ring. 

In Formula (I), the anion represented by X1" may 
include, for example, a chloride ion, a bromide ion, an 
iodide ion, a thiocyanate ion, a sulfate ion, a perchlorate 
ion, a p-toluene sulfonate ion, an ethyl sulfate ion, etc. 

Typical examples of the compound represented by 
Formula (I) is shown below, but this invention is by no 
means limited by these. 

Exam les of the corn ound) 

C2I'I5 (l) 

(Cl-W350; ’ 

C255 (2) 
I Cl 

Cl 

((332450; _ 

C2115 (3) 

(CI-124503 _ 
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(4) 

(5) 

(6) 

(7) 

(3) 

(9) 

(10) 

(ll) 
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-continued 
Exam les of the com ound 

In Formula (II), R6 represents a hydrogen atom, a represented by X2— may also include those exempli?ed 
lower alkyl group or an aryl group, and the lower alkyl for X1— in Formula (I). 
group may include groups such as methyl, ethyl, propyl Typical examples of the compound represented by 
and butyl. The aryl group may include, for example, a Formula (II) are shown below, but, also in this case, this 
phenyl group. The groups represented by R4 and R5 invention is by no means limited by these examples as a 
may include those exempli?ed for R1 and R3 in Formula 30 matter of course. 
(I) in the above description of Formula(I). The anions 

{Examples of the compound! 

(46) 
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‘continued 
gExamgles of the comggund) 


















































