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ABSTRACT OF THE DISCLOSURE

Supersensitization of silver halide photographic emul-
sions by employing a combination of specific sensitizing
dyes, one containing a heterocyclic nucleus selected from
the group cosisting of naphthoselenazole and naphthox-
azole and the other of which containing a 2-quinoline
nucleus. The particular combination of spectral sensitiz-
ing dyes employed provide a high degree of supersen-
sitization over the entire visible range.

BACKGROUND OF THE INVENTION
(1) Field of the invention

This invention relates to a spectrally sensitized silver
halide photographic emulsion.

(2) Description of the prior art

Light-sensitive photographic material must be sensitive
over the entire wave length sensed by human eyesight and
possess a suitable spectral sensitivity distribution. Spectral
sensitization of silver halide photographic emulsions, that
is, the addition of a senmsitizing dye thereto to enlarge
its wave length sensitivity range is well known. Gen-
erally, light-sensitive photographic material must be spec-
trally sensitized over the entire visible range. Further, high
green sensitivity is especially required so that the sensi-
tivity of the material closely corresponds to human eye-
sight. Furthermore, two or more sensitizing dyes are
generally used to obtain a silver halide photographic
emulsion possessing superpanchromatic spectral sensiti-
zation and high sensitivity in the green range. In many
cases, however, the spectral sensitivity obtained by using
two or more sensitizing dyes in combination is lower than
that obtained with the individual dyes.

The spectral sensitizing action is affected by the chemi-
cal structure of the sensitizing dye and the properties of
the silver halide emulsion used, for example, the hydrogen
ion concentration, silver ion concentration, crystal habit
of the silver halide fine crystals, grain diameter and
halogen composition. It is also markedly affected by the
particular fog inhibitor, stabilizer, sensitizer, hardener,
binder, precipitant, plasticizer, color former and photo-
graphic dye employed in the emulsion. Many of such
materials act so as to weaken the spectral sensitization
obtained.

In some cases, however, the spectral sensitization ob-
tained with a given sensitizing dye is synergistically
strengthened by using it in combination with another
selected sensitizing dye or organic compound preferably
an aromatic organic compound. Such action is known as
supersensitization. Sensitizing dyes used for superpan-
chromatic spectral sensitization have the ability to absorb
long wave length light and generally result in a large
desensitizing action. The spectral sensitization efficiency
obtained by using such dyes is therefore often low. This
is a disadvantage in the obtaining of a silver halide photo-
graphic emulsion having high spectral sensitivity.
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Therefore, utilization of supersensitization has been
desired, in particular, with sensitizing dyes to be used
for superpanchromatic spectral sensitization. The proper
selection of dye combinations having supersensitizing ac-
tion is extremely difficult and entirely empirical, since
seemingly meaningless differences in chemical structure
between sensitizing dyes often have large influences upon
the supersensitizing action.

SUMMARY OF THE INVENTION

It is the principal object of the invention to provide a
silver halide emulsion having high sensitivity substantially
over the whole visible range, that is, both superpanchro-
matically and spectrally and, in which the spectral sen-
sitivities of not only the red range, but also the green
range, are favorably affected by supersensitization.

The above object can be accomplished by employing, in
a silver halide photographic emulsion, a combination of
at least (a) one of a sensitizing dye represented by the
formula

..........

7
I‘~1;\3% ITIJ
Ri (X1) a1 Rj (63]

in which R is hydrogen or a lower alkyl group, such as a
methyl or ethyl group; R, and Ry are each a lower alkyl
group, such as methyl, ethyl and propyl groups, an aryl
group or a substituted lower alkyl group, such as Y-
lower alkyl, wherein Y is hydroxy, lower alkoxy, carboxy,
sulfo, sulfo-lower alkoxy (as examples of such groups
may be mentioned 2 - hydroxyethyl, 2 - methoxyethyl,
carboxymethyl, 3 - carboxypropyl, 4 - carboxybutyl, 3-
sulfobutyl, 3 - sulfopropyl, 4 - sulfobutyl, 2 - (3 - sulfo-
propoxy)ethyl, and 2-hydroxy propyl); at least one or
R and R, being a substituted alkyl group; Z; is an atomic
group necessary to complete a naphthothiazole, naphtho-
selenazole or naphthoxazole nucleus; Z, is an atomic
group necessary to complete a naphthothiazole, benzo-
thiazole, naphthoselenazole, benzoselenazole, naphthox-
azole or benzimidazole nucleus; Xy~ is an acid anion
group, such an a halogen ion (Cl, Br, etc.), perchlorate,
p-toluenesulfonate, benzenesulfonate, ethylsulfate, meth-
ylsulfate, rhodanide ion etc., and  is 1 or 2, the dye being
an intermolecular salt when »n is 1, and (b) at least one
of a cyanine dye represented by the formula

..... o————

G—CH—C 5

Z’ 3 Zs
I\\lﬁ% \1?_,'
R:i (Xe)m-1  Rs (ID)

in which R; and Ry are each as recited above for R; and
Ry; Z3 is an atomic group necessary to complete a 2-
quinoline nucleus, optionally substituted by a lower alkyl
group, an alkoxy group, a hydroxyl group or a halogen
atom; Z, is an atomic group necessary to complete a 2-
quinoline nucleus, a non-substituted benzothiazole nu-
cleus, a benzothiazole nucleus substituted by a lower
alkyl group, such as methyl or ethyl, a phenyl group or
a halogen atom, a non-substituted benzoselenazole nu-
cleus or a benzoselenazole nucleus substituted by a lower
alkyl group, a phenyl group or a halogen atom; Xo— i
an acid anion group such as a halogen ion (Cl, Br, ete.),
perchlorate, p-toluene sulfonate, benzenesulfonate, ethyl-
sulfate, methylsulfate, rhodanide ion etc.; and m is 1 or
2, the dye being an intermolecular salt when m is 1.

DETAILED DESCRIPTION OF THE INVENTION

The essential feature of the sensitizing dye represented
by Formula I is that at least one of the two heterocyclic
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nuclei is a heterocyclic nucleus selected from the group
consisting of naphthothiazole, naphthoselenazole and
naphthoxazole nuclei. This sensitizing dye is capable of
providing spectral sensitivity at sufficiently long wawve
lengths. However, the sensitivity obtained using either dye
alone is not always sufficient. In cases where both of R;
and R, in Formula I are alkyl or aryl groups, in particu-
lar, desensitization is severe and contrast is sharply re-
duced. This is also the case when R of Formula I is an
aryl group, such as phenyl or substituted phenyl, thenyl,
thienyl, substituted thienyl or furyl. The use of the two
dyes in combination, however, provides marked sensitiza-
tion in the red range as well as high contrast. If both Ry
and R, of Formula I are unsubstituted alkyl or aryl
groups, there is also a tendency towards supersensitiza-
tion, but less than that of the present invention. Where
at least one R; and R, is a substituted alkyl group, in
particular, if substituted by a hydrophilic substituent,
such as hydroxyl, carboxyl or sulfo, the supersensitizing
action is obtained to a remarkable degree. Above all, an
alkyl group substituted by a sulfo group is desirable. The
well-known dyes belonging to the group represented by
Formula I, such as those disclosed in British Patent
1,137,084 and U.S. Patent 3,177,210, provide a marked
supersensitizing action when incorporated into a silver
halide photographic emulsion in combination with the
sensitizing dye represented by Formula II .When R of
Formula I is an aryl group, there is a slight tendency
towards supersensitization but not nearly to the extent
obtained in the case of employing those compounds rep-
resented by Formula II of the present invention. Another
disadvantage of any supersensitization obtained with the
combination of sensitizing dyes wherein R; and R, of
the Formula I compound are both unsubstituted alkyl or
aryl groups with the sensitizing dye represented by For-
mula II is that there is obtained an unevenness of applica-
tion to the silver halide emulsion and thus stable super-
sensitization is difficult, if not impossible, to achieve.

A feature of the chemical structure of the sensitizing
dye represented by Formula II is the presence of at least
one 2-guinoline nucleus. Ancther feature consists in that
7, Tepresenis an atomic group necessary to complete
either a 2-quinoline nucleus or an unsubstituted or lower
alkyl group-, phenyl group- or halogen atom-substituted
benzothiazole nucleus or benzoselenazole nuclens. Not
only does the sensitizing dye represented by Formula II
provide high red sensitivity through its remarkable super-
sensitization to the sensitizing dye represented by Formula
1, but, also, sensitivity in the green region of the former
is itself raised. In those cases where in the heterocyclic
nucleus represented by Z, of Formula II is a benzothia-
zole or benzoselenazole nucleus having an electron donat-
ing substituent, such as an alkoxy or hydroxyl group, the
green sensitivity is lowered to some extent when used in
combination with the sensitizing dye of Formula I. This,
of course, is an undesirable tendency with regard to
attaining the object of the present invention. Some sen-
sitizing benzimidazolocarbocyanine and oxacarbocyanine
dyes also have a similar tendency when used in combina-
tion with the semsitizing dyes of Formula L That is to
say, red sensitivity is increased by the combined use over
that obtained by using the dye of Formula I alone, but
green sensitivity is somewhat lowered by the use of the
combination.

The important characteristic of the present invention
is to obtain high sensitivity and contrast, not only in the
red range but also the green range by using, in combina-
tion, at least one of the sensitizing dyes represented by
Tormula 1 and at least one of the sensitizing dyes rep-
resented by Formula IL

The sensitizing dyes used in the present invention may
be dissolved in water or a water-soluble organic solvent
such as methanol, ethanol, acetone, methyl Cellosolve or
pyridine and added to a silver halide emulsion in ad-
mixture or individually, Ulirasonic wave agitation or
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stirring may be applied in the solubilization of the sen-
sitizing dyes. The method of addition, amounts added and
order of addition may be varied as desired. The amounts
added may range preferably from 1X 10— mol to 5 10—
mol per 1 mol of silver halide, the ratio of the sensitizing
dye represented by Formula II to that of Formula I being
100:1 to 1:10, in particular, 10:1 to 1:2.

Tlustrative of the conventional silver halide emul-
sions which may be used in the present invention are
silver iodobromide, silver bromide, silver chlorobromide,
silver chloride and silver chloroiodobromide emulsions
and the like. To these emulsions may be applied conven-
tional chemical sensitization as well as the usual additives
such as fog inhibitors, stabilizers, sensitizers, surfactants,
hardeners, plasticizers and photographic dyes and the like.

The emulsions may be coated onio any suitable sup-
port, such as a cellulose derivative film, polyethylene ter-
ephthalate film, polycarbonate film, plastic film, baryta
paper, resin coated paper, synthetic paper, resin laminated
paper, glass sheets and the like.

Examples of the sensitizing dyes which may be used
in the present invention are set forth below without in-
tending to limit the invention to those materials specifi-
cally exemplified. Other such dyes which would be suit-
able for use in accordance with the present invention will
readily occur to those skilled in this art.

Sensitizing dyes represented by general formula I

(14)
s o /s
Hs
>C——CH=é—C H:C\ T\’
Ny N
! (éHz)z(f H—8—
CH;
(CHy) ZCI H—S80sHN{C:Hz)a
CH;
(IB)
S\ il /Se\
385
/ C —CH=é —CH=C
QCH;
i Y
CoHy (CH2):805~
{aoc) Se 8
\ (|3Ha / N\,
l / C~—CH=C—-CH=C
33
I-F/ N/
CqHj3 ((g H3):80s~
() 8 o.H 8
\ ‘ s C/ ’
C—CH=C—CH=
ﬁ/ \N oH
1
(CH:803s~ (13 gHy
aE) 0\ (1)2H5 / 8 I
C—CH=C—CH="
N \N
(‘5}12)35 05~ ézﬁs
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5
aw) 8 CsH; 8
—CH=C—CH=
+ N/
(éHi)aSOs‘
(CH2)3SOsHN(C:Hy)s
[¢1¢)} C:Hs
8 N,
\ / N Cl
C—CH=CH—CH=C
fs’:/ N/ a
(éHz)aSOa" C:Hj

Sensitizing dye for comparison

V4
N
g é aHy ‘%

Sensitizing dyes represented by general formula IL

C.Hs
Cc-—-C H—é —~CH=C

(IT4)
éHa (CH)3:805~
(I1B)
NH3
(éHz);so, CES0r cm—s—c<
NHa
C
(I1c) Hy f\
7y
C2Hg (CH2):805~
(ID)
@\ CH
zHu
( H;CH:0)3(CH3);805~
E
= H;CO )
I—
N7 T\
(IJ'.rHs C:Hj
1 CH=C ‘
\II;/ \‘\Dm
CH; |
(CH3);804~
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aa)
(CH3);80:~
(éHz)aS O;HN(C:Hz)s
(ITH)
HsC S
9H5 N
((IJ H1):CONH(CH;):804~

Sensitizing dyes for comparison

B
(B) HC / 8
CH=C
éHs
(éHaﬁSOa“
(8] (|32H5 CaHs
/ N\\
Cl-
C-—~CH=CH—-C H—-C/
Cl N/ 1
l? Br
(CH::COOH (CHz)zCOOH

The sensitizing dyes represented by Formulas I and II
can readily be synthesized by well-known methods, for
example, as disclosed in U.S. Pat. No. 2,504,776, British
Pat. No. 742,112, German Pat. No. 1,072,765 and Japa-
nese patent publication Nos. 23,467/65, 1,412/65, 27,-
166/67 and 27,167/67.

The following examples will illustrate the invention in
more detail without limiting the same.

Examples 1-11.—500 g. of a silver iodobromide photo-
graphic emulsion (iodine content: 4.0 mol percent) pre-
pared in known manner and subjected to chemical ripen-
ing was melted in a beaker and maintained at 40° C.
The sensitizing dyes represented by Formulas I and II
were respectively dissolved in methanol in given concen-
trations. Certain amounts of the sensitizing dye solutions
as shown in Tables 1 and 2 were respectively dissolved in
methanol in given concentrations. Certain amounts of
the sensitizing dye solutions as shown in Tables 1 and 2
were respectively taken in test tubes, added to the emul-
sion, mixed and stirred. After 10 minutes, 7 ml. of each
emulsion was taken, coated onto a glass sheet of cabinet
size, set and dried to provide a test sample.

The resulting sample was cut into two pieces, one of
which was then subjected to light wedge exposure through
a yellow filter (K-12 (trademark), made by Fuji Photo
Film Co.) and a red filter (K-7 (trademark)) using an
actinometer, the color temperature of which had been con-
verted into 5400° K. by applying a Davis-Gibson con-
verting filter to a light source of color temperature 2666°
K., and another of which was subjected to light wedge
exposure for ¥ second using as a light source a mono-
chromatic light near the maximum absorption wave
length in the green range obtained by the use of the
sensitized dye represented by the general Formula II
(mainly corresponding to the J-band). The maximum ab-
sorption wave length (A mgu) used is shown in the table.
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‘The exposed sample was developed at 20° C. for 10 Composition of the developer employed:
minutes with a developer having the following composi- Water (50° C.)—750 ml.
tion, passed through a stopping solution and fixing solu- Metol—2 g.
tion and washed with water to obtain a strip, the density Arnhydrous sodium sulfite—100 g.
of which was measured by the use of an S-type densitom- Hydroquinone—5 g.
eter made by Fuji Photo Film Co. The yellow filter sensi- Borax—2 g.
tivity (Sy), red filter sensitivity (Sg) and sensitivity to a Water to make 1000 ml.

[=e

TABLE 1
Amount Amount Relative sensitivity
used, ml. used, ml,
Number Dye (mol, cone.) Dye {mol. cone.) Sy Tog
110 0.18
) IR 1a) 110 0.18
30 0.13
10 (1X10-8) 282 0.18
. A, JA) 20 322 0.19
40 398 0.12
10 (1X10-3) 60 0.10
R (TA) 20 76 0.12
40 88 0.12
20 (1X103) 282 - 0.18
4 e {IA) 490 350 0.19
""""""" 20 (A1X10-3) 42 0.13
40 47 0.17
40 (X104 332 0.18
80 338 0.22
5o vaisi. (TA) 20 45 0.12
40 50 0.14
80 60 0.17
20 ( 40 (4X107%) 220 0.22
20 80 240 0.34
[TERERTIREN § 9] R T, (IID) 20 25 0.22
- 40 20 0.35
80 18 0.38
20 (1X1073) 200 0.18
40 310 0.17
Temrcacacaam (IA) (IIF) 80 280 0.17
20 30 0. 14
40 32 0.14
20 (1)(10‘2) 200 0.16
8eemriiazonn (TA) L B lam) » =% 018
------------- 45 .18
20 (5X10;3) gg 3. }3
R an) 20 {(TTA) 282 018
20 500 0.18
20 {6X107%) 100 0.17
10...0amace. (IB) 423 (IIC) gg 8 1183
20 332 0.19
20 (BX10%) 200 0.15
40 282 0.17
| 1 DRI (Ix) 80 +(IIC) 330 0.18
20 490 0.17
20 564 0.19
20 (sxm&-é) gsg g 18
B ) R - Ve i (o DD L 5 .18
oo ae 20 ((I1G) 20 (1X10-3) 450 0.19
20 40 530 0,20
20 (6X 1%) ............. Sg .14
R Lo T - A Vs & 2 N P 0.16
Bowizns ao 2 | (1E) | B0 o 0.32
20 40 800 0.42

*No value is given because the seusitivity or contrast is too low;

monochromatic light of a predetermined wave length (S,) The experiment as shown in Tablé 2 was carried out
were determined. The standard point of optical density 70 in order to further clarify the characteristics of the sensi-

lzzed _i_fgrzodsetermlmn' ing the sensitivity was the point of tizing dyes used in the present invention. The “relative
0g+40.20). e s . . .
Tghe “relative sensitivity” in Table 1 is a value deter- sensitivity” in Table 2 is determined by setting of 100 for

mined by taking the sensitivity of Sy, Sg and §, to be  a value Sy, Sg and S, in the case of adding 20 ml. of the
100 in the case of adding 20 ml. of the dye (1 A) in No. 1. 45 dye (IF) in No. 1 of Table 2.
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TABLE 2
Amount Amount Relative sensitivity

used, ml. used, ml.

Number Dye (mol. cone.) Dye (mol. cone.) Sy Sr Amp Sx Fog

10 (6X10-%) 105 0.156

20 100 0.15

90 0.17

93 0.15

18 0.19

- 118 0.24

10 (1X10-3) 282 0.18

20 332 0.17

40 440 0.12

10 (1X1073) 200 0.18

20 282 0.22

40 332 0.22

10 (2X10-3) 166 0.11

20 224 0.12

270 0.13

20 (6X10~%) 166 0.11

%41 0.12

0 @y {8 3

20 (5X10%) 140 0.12

40 152 013

*See footnote at end of Table 1.

On the other hand, the non-exposed sample was sub-
jected to light wedge exposure using a reflection type re-
fractive lattice spectrograph (GR-2 (trademark), made
by Narumi Co.) and then to development in the same
manner as above to obtain a wedge spectrogram.

Curve 1 of FIG. 1 is a spectrogram obtained by add-
ing 20 ml. of the sensitizing dye (IF) in Table 2, Curve
2 is that obtained by adding 40 ml. of the sensitizing dye
(ITA) and Curve 3 is that obtained by using 20 ml. of
the dye (IF) and 40 ml. of the dye (IIA) in combina-
tion. Curve 1 of FIG. 2 is a spectrogram obtained by using
10 ml. of the sensitizing dye (A) for comparison, Curve 2
is that obtained by using 40 ml. of the dye (IIA) and
Curve 3 is that obtained by using 10 ml. of the dye (A)
and 40 ml. of the dye (IA) in combination. Similarly,
Curves 1: 2 and 3 of FIG. 3 are spectrograms obtained by
using 20 ml. of the dye (IF), 20 ml. of the sensitizing dye
(C) for comparison and 20 ml. of the dye (C) and 20
ml. of the dye (IF) in combination, respectively and
Curves 1, 2 and 3 of FIG. 3 are spectrograms obtained by
using 20 ml. of the dye (IF), 40 ml. of the dye (B) and
20 ml. of the dye (IF) and 40 ml. of the dye (B) in com-
bination, respectively. It can be readily seen that, in the
case of FIG. 1, for example, the sensitivity obtained by
using the dyes (IF) and (IIA) in combination, is super-
sensitization over the entire sensitive wave length region
as compared with that obtained by using the dye (IF) or
(ITA) along. Similar results may be observed with regard
to the other figures.

What is claimed is:

1. A silver halide photographic emulsion containing a
supersensitizing combination, comprising at least one
sensitizing dye represented by the formula:

__________

(X1 )an @O

wherein R represents a member selected from the group
consisting of an alkyl group of from 1 to 4 carbon atoms
and a hydrogen atom; R; and R, each represent a member
selected from the group consisting of a lower alkyl group
and a substituted lower alkyl group having at least one
substituent selected from the group consisting of a sulfo
radical and a carboxy radical, at least one of Ry and Ry
being a substituted lower alkyl group; Z, represents an
atomic group necessary to complete a nucleus selected
from the group consisting of a naphthothiazole, a naphtho-
selenazole and a naphthoxazole; Z, represents an atomic
group necessary to complete a nucleus selected from the
group consisting of a naphthothiazole, a benzothiazole, a
naphthoselenazole, a benzoselenazole, a naphthoxazole,
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and a benzoselenazole; X;— represents an acid anion group;
and n is an integer of 1 or 2, the dye being an intra-
molecular salt when n is 1, and at least one sensitizing
dye of the formula (II)

Zy  C—CH=C %,
\ a7 ;
\NI' T’-
Ry (Xo)wa Ry an

wherein Ry and R, each represent a member selected from
the group consisting of an alkyl group and a substituted
lower alkyl group having at least one substituent selected
from the group consisting of hydroxy, lower alkoxy, car-
boxy, sulfo, and sulfo-lower alkoxy; Z, represents an
atomic group necessary to complete a 2-quinoline nucleus,
which may be further substituted with a member selected
from the group consisting of a lower alkyl group, an al-
koxy group, a hydroxyl group, and a halogen atom; Z,
Tepresenting an atomic group necessary to complete a nu-
cleus selected from the group consisting of a 2-quinoline
nucleus, a benzothiazole nucleus, which may be further
substituted with a member selected from the group con-
sisting of a lower alkyl group, a phenyl group, and a
halogen atom, a benzoselenazole nucleus which may be
substituted with a member selected from the group consist-
ing of a lower alkyl group, a phenyl group, and a halogen
atom; Xy~ represents an acid anion group; and m is an
integer of 1 or 2, the dye being an intermolecular salt
when m is 1.

2. The silver halide photographic emulsion of claim 1
wherein a combination of two sensitizing dyes is em-
ployed, said dyes having the formulas

et

AN

N N
’ ( (-l/' Hj), ? H—803~
CHs
(CH:):CH—SO0;HN(C:Hjs)s
Hs
and
N HQ[ >
|
CH; (éHZ)ssoa‘
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3. A silver halide photographic emulsion as claimed
in claim 1, where a sensitizing dye of formula
Csz

/ \ ——CH—- —CH=0 /s
\f\r/ \

\ N
(CH:CH—803~

Hs
(CH:):CH—8 OsHN(C:Hs)s
H;
and a sensitizing dye of formula
@CH:(D NHz
(éHz)sSOa ((‘J H2):805~ —-c .'E[a—S—C
NH;

are incorporated in combination.
4. A silver halide photographic emulsion as claimed in
claim 1, where a sensitizing dye of formula

Csz AN
Cc-C H— —-C H—C/
(CH:)aCH—-SOa

( Hz)aCH—-S O;HN(C2Hs)3
Ha

and a sensitizing dye of formula

=00

Hy (CHz)aSOs

are incorporated in combination.
5, A silver halide photographic emulsion as claimed in
claim 1, where a sensitizing dye of formula

CsHy
C —C H’*é —C H——G
(CH?) 2 CH—80;

(CH2) 20 H~S0:HEN(CHy)s
and a sensitizing dye of formula

@\/1011:0/ SD
E;x \N c1

]
(CH;):804~

are incorporated in combination.
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6. A silver halide photographic emulsion as claimed in
claim 1, where a sensitizing dye of formula

CsH3
—CH—(IJ—CH— \ '
(C Hz)gC H—80:

(C Hz)zC H-—-30;HN(C:Hs)s
and a sensitizing dye of formula

CHz
s\
CH:C/ @
\N

|
{CH;):C ONH(CH);80;-

H

N/

]
CaHp

are incorporated in combination.
7. A silver halide photographic emulsion as claimed
in claim 1, where a sensitizing dye of formula

8 CoHpg
™ ond _CH_/
s/
21'1'5

((BHa)aSOx“

and a sensitizing dye of formula

CH; (CH1)3805~

are incorporated in combination.

8. A silver halide photographic emulsion as claimed in
claim 1, where a sensitizing dye of formula

s\ CH;

Se
c—cn_c—-cm_t,/ @
v

aHy (C H3);805~

and a sensitizing dye of formula

U000

(JJ H3):80,~

are incorporated in combination.
9. A silver halide photographic emulsion as claimed
in claim 1, where a sensitizing dye of formula

/S

(0]

\ CsHs

C—C H=é-—-0 H=0C

+
N

((’JHn)aSO;‘

é +Hs



3,667,960

and a sensitizing dye of formula

000

5 (éHz)aSOa

are incorporated in combination.
10. A silver halide photographic emulsion as claimed
in claim 1, where a sensitizing dye of formula 10

C‘ 2H

/NN
—CH=C H——CH=C\ . 15
N/
&énmso; (lJ:H.-,

and a sensitizing dye of formula 20

=3

C H—C
CHs
(C H):803~
((!‘/ Hz2)3SO3HN (C:Hz)a

are incorporated in combination.
11. A silver halide photographic emulsion as claimed 30
in claim 1, where a sensitizing dye of formula
Se CH /S
3
\C—CH=(‘)—CH=C

e AN a %
N

|
| 3Hs (CH2)SO05

and a sensitizing dye of formula

HsCO—
4/CH

C 2Hs

are incorporated in combmatlon.

12. A photographic light-sensitive element comprising
a support having thereon at least one layer containing a
silver halide photographic emulsion as recited in claim 1.

13. The silver halide photographic emulsion of claim
1, wherein said dyes may be present in an amount of from
1%10-% mol to 5X10—¢ mol per mol of silver halide.

14. The silver halide photographic emulsion of claim
1, wherein the ratio of the sensitizing dye represented by
Formula II to that of Formula I ranges from 100:1 to

1:10.

15, The silver halide photographic emulsion of claim
14, wherein said ratio ranges from 10:1 to 1:2.

2,158,882
2,166,938
2,177,635
2,263,761
2,430,072
2,973,264
3,397,060
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