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1 
This invention relates to stabilization of photo 

graphic emulsions which are sensitized with gold 
compounds. - 

It is known that photographic silver halide 
emulsions can be sensitized by digesting the 
emulsions in the presence of gold compounds. 
The gains in speed thus obtained are clearly of 
value, but it has been found that coatings of such 
emulsions on the usual supports tend to lose 
speed on keeping or storage. ‘ I 

I have. now found that the speed stability of 
coatings of emulsions sensitized with gold com 
pounds can be markedly improved by the addi 
tion of at least one water-soluble gold compound 
to the g-old-compound-sensitized emulsions after, 
the ?nal digestion of the emulsions but before 
coating the emulsions on a support. The addi 
tion of the water-soluble gold compounds after 
?nal digestion, but before coating doesnot in 
crease ‘the initial speed of the emulsion, but 
rather stabilizes the already sensitized emulsions 
against speed loss on keeping or storage of the 
coated emulsions. 

It is, accordingly, an object of my invention to 
provide photographic emulsions sensitized with 
gold compounds, which emulsions have improved 
resistance to loss of speed, i. e. sensitivity, on 
keeping or storage. A further object is to provide 
a process for preparing such improved emulsions. 
Other objects will become apparent hereinafter. 
The usual procedure for preparing photo 

graphic silver halide developing-out emulsions, 
especially photographic gelatino-‘silver-halide de 
veloping-out emulsions, comprises the following 
stepsz‘ 

(l) Precipitation-Wheiein the silver halide is 
precipitated by the interaction of a water 
soluble silver salt and 'a water-soluble halide, 
in the presence of a carrier, e. g. gelatin. 

(2) Digesti0n.—Wherein the above precipitate is 
heated for a period of time at a raised temper 
ature, e. g. 50° to 60° C., with or Without the 
addition of further carrier, e. g. gelatin. 

(3) W ashing.—Wherein the digested, solidi?ed 
or set (e. g‘. by chilling) emulsion is washed to 
remove soluble salts. 

(4) Melting out and second digestion.—Wherein 
the washed emulsion is melted and the result 
ing ?owable emulsion is heated for a’period of 
time, ‘with or without the addition of further 
carrier, e. g. gelatin. ‘ 

Of course, variations of the above four steps can 
be employed. An emulsion, when used without 
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I employing a step, such as (3), I call an unwashed, 
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?nished emulsion. An emulsion when used fol 
lowing completion of all four steps; I call a 
washed, ?nished emulsion. The latter is the type 

" of emulsion generally used. 
During the last step, i. e. the melting-out and 

second or ?nal digestion, the emulsion increases 
in sensitivity. To increase the speed of photo 
graphic emulsions various substances have been 
added at various stages in the preparation of the 
emulsions. Usually the additions are made dur 
ing one of the digestion periods Frequently 
sulfur compounds, i. e. so-callecl “sulfur sensi 
tizers” have been added, e. g. allyl isothiocyanate, 
sthioure'a, thio'carbanilide, etc., have been added. 
More recently, it has been proposed to employ‘ 
ammonium and/or metal thiocyanates for this 
purpose. Still more recently gold compounds 
have been proposed for the same purpose. It is 
with these photographic silver halide emulsions 
which during their preparation have been sensi 
tized by digestion in the presence of gold com 
pounds vwith or without the additional presence of 
a sulfur s'ensitizer, that my invention is con 
cerned. ' 

In accordance with my invention, I incorporate 
in a photographic silver halide emulsion (which 
during its preparation has been sensitized by di 
gestion in the presence of a gold compound) at 
least one water=soluble gold compound which has 
a solubility in water greater than the equivalent 
of 1.0 mg. of gold (metallic) per 100 ml. of water 
at 25° (2., after the ?nal digestion of the emulsion 
and before coating the emulsion on a support. 

Typical of the water-soluble gold compounds 
are: , 

I. Potassium chloroaurate, KAuCll 
II. Auric trichloride, AuCls 

_ III. Myochrysine (gold sodium~thiomalate) 
IV. Potassium aurithiocyanate, KAu'(CNS)4 
V. Solganal-B oleosum (aurothioglucose in ses 
ame oil) 

VI. Pyridino-trichlorogold, (CtHsN)AuCla-HC1 
VII. Trichlorogold-dimethyl sul?de, 

‘ IX. Diethyl-monobrom-gold, Au(C2H5)2Br 
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X‘. Monochlorogold-dimethyl sul?de, 
AuCl- (CH3) 2s 

XI. Potassium aurothiocyanate, KAu(CNS)2 

The water soluble gold compounds can be added 
to the emulsions in the form of solutions in suit 
able solvents, e. g. water, methyl alcohol, ethyl 
alcohol, acetone, etc., or as dispersions in colloids, 
such as gelatin, polyvinyl alcohol, partially hy 
drolyzed cellulose acetate, casein, etc., or without 
any solvent or colloid. The water soluble gold 
compounds should, of course, be thoroughly dis 
persed throughout the emulsions, e. g. by stirring. 

Ordinarily, it is advantageous to employ a con 
centration of the water-soluble gold compound 
equivalent to from 1.5 to 20 mg. of metallic gold 
per 1000 g. of silver nitrate used in preparing the 
emulsion. However, lower or greater concentra 
tions can be employed, e. g. a concentration 
equivalent to 1000 mg. of metallic gold per 1000 g. 
of silver nitrate used in preparing the emulsion. 
The water-soluble gold compounds are advan 

tageously added to the emulsions after the ?nal 
digestion, but prior to coating the emulsions on a 
support, at a pH of from 5 to 9, and most advan 
tageously at pH of from 6 to 7. 
The following examples will serve to illustrate 

further the manner of practicing my invention. 

EXAMPLEl 
A batch of gelatino-silver-bromoiodide emul 

sion was prepared as described by Trivelli and 
Smith—Phot. J. 79, 330 (1939), using a precipita 
tion time of about 20 minutes (emulsion No. 11, 
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page 330), except that just before the ?nal diges- ' 
tion of the emulsion, potassium chloroaurate 
(KAuCh) in a concentration equivalent to 6.5 
mg. of metallic gold per 1000 g. of silver nitrate 
employed in preparing the emulsion, thiosinamine 
in a concentration of 50 mg. per 1000 g. of silver 
nitrate employed in preparing the emulsion, and 
sodium thiocyanate in a concentration of 1 g. 
per 1000 g. of silver nitrate employed in preparing 
the emulsion, were added to the emulsion. A 
portion of the emulsion was coated on a cellulose 
acetate ?lm and dried. The ?lm was cut into two 
portions. One portion was kept no longer than 
for the short time (few hours) at about 70° F. 
required for the routine of exposing the ?lm in 
a II) sensitometer at 1,425 second exposure, using 
100 watt, sunlight quality illumination and de 
veloping the exposed ?lm. in Eastman Kodak 
Company’s “D-19” developer for 4 minutes at 20° 
C. The results of this exposure and development 
are given in Table A below. The other portion 
was subjected to an accelerated keeping or in 
cubation treatment wherein the coated ?lm was 
stored or kept for 7 days at 120° F. At the end 
of this period, the incubated ?lm was exposed and 
developed as described above. Results are re 
corded in Table A below. 7 
To further portions of the same emulsion after 

?nal digestion and before coating the portions of 
emulsion on cellulose acetate ?lms various water 
soluble gold compounds were added as shown in 
Table A below. The coated ?lms were cut into 
two portions and one portion exposed and de 
veloped in the routine manner described above. 
The other portion was subjected to an accelerated 
keeping or incubation treatment wherein the 
coated ?lm was stored or kept for 7 days at 120° 
F. At the end of this period, the incubated film 
was exposed and developed as described above. 
Results are recorded in Table A below. 
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Table A 

“(flater-solulélekglold ompoun ter - 
. . . Keeping Speed Final Digestion - Gamma F0 

(mg_ of g 01 (1 per Treatment (1/1) g 
1000 g. of AgNO:) 

1 none {routine __________ _. 80 0. 90 0. ' """""""" " 7 days at 120° F___ 33 0.73 0. 

2 I 2 5 routine __________ __ 71 0. 91 0. 
' ' ‘ ----------- 7' 7 days at 120° F___ 37 0.82 0. 

3 I 7 5 routine .......... ._ 69 1. 04 0. 
' ' ' """""""" " 7 days at 120° F___ 80 0.80 0. 

4 I 20 routine __________ __ 73 1.05 0. 
' I ' ---------- " 7 days at 120° F... 108 0.87 0. 

5. I, 50 ............ _- t‘ _ _ 2g (1): ‘7,8 g" 
- 82 0.87 0. 

6- IL 1° --------- -- {7 city. at 120° 35 0.83 0. 
ton ine __________ __ 69 0. 98 0. 

7- n’ 7'5 ---------- -~ {7 days at 120° 49 0. 91 0. 
rou ine . . _ _ _ _ . _ __ 71 1.02 0. 

8- H’ 20 ----------- -> {7 datys at 120° 82 0. 88 o. 
rou me __________ __ 78 0.93 0. 

9' m’ 5 ----------- -~ {7 datys at 120° so 0. 94 0. 
. rou ine __________ __ 69 0.96 0. 

1°- IH' 1° --------- -- {7 days at 120° F___ as 0. 79 0. 
rou me __________ __ 78 1.02 0. 

11- In’ 4° --------- -- {7 days at 120° 94 0. 92 0. 
rou me __________ __ 73 0. 96 0. 

12- IV’ 2-5---------- {7 days at 120° 39 1.12 0. 
. rou ine __________ __ 73 0. 95 0. 

13- W’ M -------- -- 7 days at 120° F___ 44 1.00 0. 
rou me __________ __ 52 1.14 0. 

14- IV’ 20 --------- -- 7 days at 120° 7s 0. 91 0. 

From the data in the foregoing table, it is ap 
parent that the emulsion which was sensitized 
by digesting in the presence of the gold com 
pound, thiosinamine and sodium thiocyanate had 
a high initial'speed of 80 as shown at 1. After 
subjecting this emulsion to an accelerated keep 
ing treatment, however, the emulsion had lost a 
very large fraction of its speed (sensitivity) as 
shown at 1. On the other hand when potassium 
chloroaurate (I) was added to the same emulsion, 
in a concentration equivalent to 2.5 mg. of gold, 

46 after ?nal digestion but before coating, the ini 
tial speed (71) of the emulsion was reduced to 
only 37 after the same accelerated keeping treat 
ment, as shown at 2. When potassium chloro 
aurate (I) was added to the same emulsion, in 
a concentration equivalent to 7.5 mg. of gold, 
after ?nal digestion but before coating, the ini 
tial speed of 69 was not reduced at all after the 
same accelerated keeping treatment as shown 
at 3. Actually, in this last instance, there was 
a gain rather than a loss in speed after the ac 
celerated keeping treatment. It is to be under 
stood, of course, that the accelerated keeping 
treatment is drastic and that such severe condi 
tions would rarely be encountered in practical 
keeping or storage of products comprising sensi 
tized emulsions. The other data given in the 
above table at 4 to 14 show further bene?cial re 
tardation of loss of speed that can be attained 
in accordance with my invention. 

EXAMPLE 2 

A batch of gelatino-silver—bromoiodide emul 
sion was prepared as described by Trivelli and 
Smith--Phot.. J. 79, 330 (1939), using a precipi 
tation time of about 20 minutes (emulsion No. 
11, page 330), except that just before the ?nal 
digestion of the emulsion potassium chloro 
aurate, thiosinamine and sodium thiocyanate 
were added to the emulsion in the concentrations 
shown in Example 1. A portion of the emulsion 
was coated on cellulose acetate ?lm and dried. 
The ?lm was cut into two portions and the one 
portion exposed and developed in the routine 
manner shown in Example 1 while the other 
portion was incubated and then exposed and 
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dhvelopedil'as?shbwn in. 1.: --Results; are about? 20° C; and‘. then: chilled. to 096C; Thezsolid 
recordedtirn TablézBlbel'ow. . was collected on a ?lter and washed with acetone; 
To further portions-10f~ the same;v emulsions-after 

?iralx-digestion and'ibeforef coating; portions 
of’: “ emulsion om" cellulose a acetate various: 
water-soluble gold: compounds? were added'as 
shown. in. TablerlBvbelow. ‘ The coated ?lms were 
cut into" = two *rportion's andi ' one portion. -.exposed. 
and ‘developed iim the: routine- vmarinerdescribed 

Example I. other portions; were-‘in 
cubated/and then- ‘exposed and; developed. » as ’ de 
scribedin: Example L. Riesultsi are: recorded‘ in 
Table'B'below. - 

‘Tabla B‘ 

‘ viewer-801113113 gold. ' ‘ bmpmm " I“ " Keep'lii ' Speed “ ' 
Final Digestion.‘ - _- - g" 1 *sGsm'ma gFog: (in; Q?gotd- per" Conditions (‘l/1) 

»1‘000=g-; o?RgNO‘z)‘ ' 

routine __________ _. ~ 761 j " 0390‘ 5 006: 
11°“ --------------- ~- {7 days at 120° 35 0. 92 0. 16 
v 10 - routineulu, ____ _. i 79 0. 91 0.05 

I ------------- " 7 days, at 120? F,“ ; 58 0. 97 0. 17 

V 30 {routineml ______ __ 76 0.89 0.05 I --------------- —- 7 days at 120° F_~-. 59 0. 92 0. 19 

V 100 {routineh' ________ .. ._ 68 1.00 0.07 ’ ------------ " 7 daysvat 120°‘F 90 1. 02 0- 25 

VI 5 ' ‘i . _ 74 0.92 0.07 
V --------------- -- a p 63 0. 99 0.16 

VI 15. routine____._._-.‘__ _ 74 1.00 0.07 
v -------------- '- 7 days at 120u F--- 59 68 1. . 

V1, 5° -------------- -- 30 0.85 8. 31 
. utln 66 0.95 ‘ . 6 

V105- ---- ---- 

tc - c9e= X . . . - 7r 1 1.0a ' ; 

VII,-15L__--__>_-.___>_____ - 62>. - Q m‘ 0: 24 
- ,. . '68: ' 1.04" can 
V1150 ------------- --. . 73.. i _ 0.92. 0;.33 

' ' " ' > ‘ ‘019 0.10' 

V11I~r5=~---'-~---~-- ~~ - ' gg- : (neg » .0125 
.p 7 65 _ 1:02.‘ ~ 0.10 

. ' . G]; I l - 5 ~ . 4' 

VIII 50 ---------- 
47. . 1 0,78. 01.38 

' " 56~ ' L‘Ol. 0.04’ 

' 45 0175: . 18’ 

4-5 -, - 0:99 0102 
V 46 0' '15 0 1'0‘ 

As in Tablev A,‘ the'above1-data; Table. 3 show 
further the bene?cial retardation of loss of speed 
that can be attained in‘ ‘accordance with my in 
vention. 
Any gold compound having a ‘solubility in 

water greater‘thariithe equivalent of 10mg. of 
gold per v100ml. of-water at1 25° C. and be em 
ployed to add to the gold-compound-sensitized 
emulsions after ?nal digestion but prior‘to coat 
ing of the emulsion, in accordance with my in 
vention. Many of such water-soluble gold com 
pounds vare‘ ‘described’ in the‘ ch‘emical'literature. 
For-‘example. monoc'hlorogoldidiinethylsul?dti' is 
described by Ray ‘and Sen-—J‘. Indian Chem‘. Soc. 
71] "72“ "(1930) . ‘ Diethy1=m0nobrom'-'-g0Id" ‘is de 
scribed by Pope and Gibson-#0. Chem."v Soc.‘ ‘91,, 
2061"-2'0613 (1907‘). Trich-lorogo'ld?dimethylsul?de 
isidescribed by Ray and Sen-0. Indian‘Ch‘em. 
see.» 7,1 '72-'61‘930); Pyridino-tri'chlorogold is de 
scribed by?Gmelin-Krautééllandbuch ‘der' Anorg. 
Chem; V2; p. 292-3411;‘. " Pyridinotrichloroe‘gold 
and‘still other of the‘ water-soluble gold"c‘om~ 
pounds" can» be" prepared» as" shown the“ fol‘; 
lowing examples. 

A solution containing 1 g. of gold chloride in 
95% ethyl alcohol. was added to a solution con 
taining 0.79 g: or pyridine in "1.0 octet/95% ethyl 
alcohol. A cream solid separated at once. The 
reaction mixture was stood forrseveral hours at 
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The yield of cream crystals was 79% crude and 
20% after two recrystallizations from acetone. 

EXAMPLE 4 I 

A solution containing 1 g. of gold chloride 
(AuCls) in 10 cc. of: absoluteiethyl alcohol was 
added to a suspension ‘of 0.93 g. of 3,3'-dimethyl 
thia carbocyani’ne" chloride in 2000. of absolute 
ethyl alcohol. .A brown. solid separated at once. 
After chilling for 30 minutesat 0° C., the solid was 
collected on a ?lter and washed with absolute 
ethyl alcohol. The yield of the gold compound 
formulated above was’83'% crude and 59% after 
one recrystallization“ from‘ 'nitromethane. The 
dark blue needles-gave av bluish-red solution-in 
acetone. 
In a. manner similar to that illustrated in they 

foregoing Example 4 other ‘water solublevgold 
compounds can be prepared from cyaninev dyes 
However, a great many of the gold. compounds 
thus prepared from eyanine dyes.-v arev water-‘lin 
soluble, i-. e. they have a solubility in- water less. 
than the- equivalent of 1.0 mg. of gold per 100. ml. 
of water at 25° C. 

Alkali metal chloroaurates', e. g. potassium? and 
sodium chloroaurates, are wellv known substances. 
as. is auric trichloride and alkali metal aurithio 
cyanates- and alkaliv metal’ aurothiocyanates. 
Myochrysine is a. product of Merck &. Company 
and Solganal-B oleosum is‘ a product. of Scheri'ng 
Corporation. 

» My invention can be practiced‘ onphotographi'c 
silver halide emulsions which have been. sensii-v 
tized‘by digesting the emulsions in. the presence 
of either water-soluble or' water-insoluble; gold~ 
compounds. As- shown above‘ the sens'i'tizatiorif of‘ 
emulsions; by digesting with water-soluble. gem 
compounds, is well known. ~ To- so sensitize‘ amen. 
sions, at least‘one wateresoluble goidcompofund, 
e. g. any‘ or: the water-soluble goldi compounds set 
forth above, is added to- the‘ emulsion prior'to or 
during the ?nal digestion. v.Advantageously'‘the 
concentration of the gold compound is equivz'a-len'tv 
to from 2.5 to 1000 mg. of gold per 1000 g. ofisilver 

, nitrate used in preparing the emulsion. JMost 
advantageously a concentration of water-soluble 
gold compound equivalent to from 2v to- 30mg. of 
gold per kilogram of silver- nitrate usediin'ip‘re 
paring. the emulsion is employed. 
Advantageously the level of pH during the- di 

gestion of the emulsion, in the presence of‘ the 
water‘esoluble gold compound, is maintained 'at‘or 
below 9. although this is not essential. Generally 
speaking‘, the best‘ results are obtained by digest 
ing the emulsions at a pH of from 5 to 9, the 
presence of the water-soluble gold compound. 
Digestion-of the emulsions in the- presence " of the 
gold compounds is advantageously “e?ected ‘at 
from~‘40°'C. tot-5° 0., ‘although other temperatures 

' can be used. A‘ temperature range of 50 to 60°‘ C. 
ordinarily gives the best results. 
Advantageously the emulsions sensitized by‘ di-~ 

gesting with the water-soluble gold compounds 
are digested the additional presenceloflat least 
onev sulfurrcompoundi. e. g. av‘sulfur sensitizer; for 
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instance an organic compound containing a 
>C=S ora 

group. Typical of such sulfur sensitizers are: 

S 
I CHz=CH——CHz—NH—(lJ—NH2 

Thiosinamine 
(Allythiourea) 

S —-CH2—CH(NH2) C O OH 
Cystine 

Normal gelatins contain small amounts of sulfur 
compounds, such as thiosinamine or allylisothio 
cyanate, but it is nevertheless frequently advan 
tageous to add to the gelatin emulsions additional 
sulfur sensitizers. 

Bene?cial e?ects are also obtained by digest 
ing the emulsions which are sensitized by diges 
tion in the presence of a water-soluble gold com 
pound, in the additional presence of at least one 
metal or ammonium thiocyanate, e. g. alkali 
metal thiocyanates (e. g. sodium or potassium 
thiocyanate), alkaline earth metal thiocyanates 
(e. g. calcium, strontium thiocyanate, etc.) , cad 
mium thiocyanate, ammonium thiocyanate, etc. 
Of course, thiocyanates containing cations which 
cations are known to have, in themselves, a dele 
terious effect on silver halide emulsions should be 
avoided. Otherwise, the bene?cial effects at 
tained with the thiocyanates would be partially 
nulli?ed by the deleterious action of the cation. 
Thus iron thiocyanate which contains the iron 
cation should be avoided. One or more sulfur 
sensitizers or one or more thiocyanates selected 
from the group consisting of metal or ammonium 
thiocyanates can be employed. One or more sul 
fur sensitizers can be employed in conjunction 
with one or more thiocyanates containing a 
cation selected from the group consisting of metal 
and ammonium cations. The sulfur sensitizers 
and thiocyanates are advantageously incorpo 
rated in the emulsions in the form of their solu 
tions in a suitable solvent, such as water, methyl 
or ethyl alcohol. 

‘The sulfur sensitizers can be incorporated in 
the emulsions at any stage of the preparation of 
the emulsions, e. g. during precipitation of the 
silver halides, during the first digestions (ripen 
ing) or during the second digestion of the emul 
sions. When incorporating metal and ammo 
nium thiocyanates in the emulsions prior to 
washing, the amount can vary Widely. Advan 
tageously, however, an amount of thiocyanate 
equal to from about 10 to about 75 g. per kilo 
gram of silver nitrate used in preparing the 
emulsion is employed. If the thiocyanate or 
sulfur sensitizer is not added until later in the 
preparation, e. g. ‘after washing, it is advanta 
geous to employ, in the case of the thiocyanates, 
an amount equal to from about 0.1 to about 10 g. 
per kilogram of silver nitrate used in preparing 
the emulsion and in the case of the other sulfur 
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sensitizers, an amount equal to from about 0.01 
to about 10 g. per kilogram of the silver nitrate 
used in preparing the emulsion 

It is advantageous to digest, i. e. to heat treat, 
the emulsion withboth the water-insoluble gold 
compound and they sulfur sensitizer or thio 
cyanate present, at an appropriate temperature, 
e. g. at from 100 to 150° F. During digestion, i. e. 
the seconddigestion as contrasted with the ?rst 
digestion or ripening, the pH of the emulsion is 
advantageously adjusted to between 5 and 7. 
Typicalwater-insoluble gold compounds with 

which photographic silver halide emulsions can 
be sensitized by digesting the emulsions in the 
presence thereof are described in the following 
examples. To sensitize emulsions with these 
water-insoluble gold compounds, the procedures 
(e. g. pH, temperature, sulfur sensitizers, thio 
cyanates, etc.) set forth above for sensitizing 
emulsions with water-soluble gold compounds 
can be employed. 

EXAMPLE 5 

0241: 
A solution containing 0.33 g. of auric chloride 

in 10 cc. of 95 %\ ethyl alcohol was added to 100 cc. 
of 95% ethyl alcohol containing 0.85 g. of 3-ethyl 
2-(3) -thiothiazolo[4,5-bl _ quinolinone (pre 
pared by heating 3-ethy1rhodanine and o-amino 
benzaldehyde in acetic acid solution according to 
Granacher et al.-Helv. Chim. Acta 8, 890 
(1925)). The above-formulated compound pre 
cipitated and after the reaction mixture stood for 
several hours at 20° C'., the product was collected 
on a ?lter and washed with 95% ethyl alcohol. 
The yield of light cream crystals was 75% after 
one recrystallization from acetic acid. 

EXAMPLE 6 
c1 

oo-_11I-o,m 
=on-o H=t —SAu 

O 
/ 

N 

A solution containing 0.34 g. of auric chloride 
‘in 10 cc. of 95% ethyl alcohol was added to a 
solution containing 1.11 g. of 3-ethyl-5[(3-ethyl 
2(3) -benzoxazoly1idene)ethylidenelrhodanine in 
25 cc. of pyridine and 25 cc. of 95% ethyl alcohol. 
A reddish solid separated at once. The reaction 
mixture was stood at about 20° C‘, for several 
hours and then the solid was collected on a ?lter. 
and washed with 95% ethyl alcohol. The yield of 
product was 63% crude and 12% after two re 
crystallizations from nitromethane. The reddish 
crystals had . melting point 231—232° C. with 
decomposition. 

EXAMPLE '7 
O. 



:19 
.A solution containing 10.5 g. of auric chloride 

in- 10 cc. of 95% ethyl alcohol was added to a 
hot suspension of 1.61 g. of'3-ethyl-i5-(3eethyl 
12(3)-benzothiazolylidene),rhcdanine in '25 ccmot' 
acetic acid. ‘ The reaction mixture was .stood sev 
eral hours at about ‘20° vC. and the precipitated 
solid was ?ltered off and washed on the ?lter with 
951% ethylalcohol. The washed solid was ex 
tracted with 180 cc. of hot nitromethane. Upon 
chilling the hot extract, the vcrystals which 
formed were ?ltered oil’ and recrystallized ‘from 
155 Ice. of nitromethane. ‘The yield of golden 
yellow crystals was almost 100%. 

EXAMPLE 8 

/N\ 
C 1115 A 11C14 

,A solution containing 1 .g. ‘of auric chloride 
in 110 cc. of absolute ethyl alcohol was added .to 
a solution "containing 0.66 g. of 2-;methyl-c-naph 
:thothiazole ethochloride in '10 cc. of absolute 
ethyl-alcohol. A pale yellow solid separated at 
once; After’ chilling for one .hour at. 0° (3;, the 
solid was collected on .a ?lter and washed ‘with 
absoluteethyl-alcohol. The yield of product was 
92% crude and ‘53% after one recrystallization 
from nitromethane. The yellow needles gave a - 
very’ pale ‘yellow solution in acetone. 

A solution containing 1 g. of raur-ic chloride ‘in 
v10 cc. of absolute ethyl alcohol was added to a 
solution containing 0.73 g. of Z-TEZ-‘(l-piperidyll 
v-inyllbenzothiazole ‘methochloride 10 cc. of 
absolute ethyl alcohol. 
hour at 0° C. the solid which separated was col 
lected on a ?lter and washed with absolute ethyl 
alcohol. The yield was 94% crude and‘6'7% after 
one recrystallization fromg nitromethane. The 
dark crystals gave a pale yellow solution in 
acetone. 

EXAMPLE l0 

éjHs / 

A solution containing '1 got :auric chloride in 
10cc. of-absolute ethyl alcohol was added-toe. 

' solution containing 0.90 g.‘ of “l,l'l-diethyl-2,-2" 
cyanine chloride in 20 cc. of absolute ethyl alco 
hol. . A reddish solid separated ‘at once. After 
chilling for one hour at 0° C., the ‘solid ‘was col 
lected on a ?lter and washed with absolute ethyl 
alcohol. The yield of dye was 72% crude and 
45% after one recrystallization from nitrometh 
ana-z The dark green crystals gave a pink solu'-_ . 
tion acetone. ‘ 

After ‘chilling for one L 
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EXAMPLE 11 - 

A solution containing ‘1g. of auric‘chloride in 
10 cc. of absolute ethyl alcohol was added ‘to a 
suspension of‘ 1.18 .g. of -3,3f-diethyl-4,5,4',5’edi 
benzothiacyanine chloride in 40' cc. of absolute 
ethyl alcohol, 
After chilling for one hour at0°?C. the solid ‘was 
collected on a ?lter and washed with absolute 
ethyl alcohol. The yield was 93% ‘crude and74~% 
after one recrystallization 'from *nitromethane. 
The blue crystals gave a ‘yellow solution in 
acetone. 

‘EXAMPLE 1'2 

/ \ 
OZH5 AllCll 

(4H5 

A solution containing 1 g. of auric chloride .in 
110 cc. .of absolute ethyl alcohol was .added :to a 
suspension of 0.92. g. for :1Q3-diethylthiae2".=;cya 
nine chloride‘in .20 cc. of absolute ethyl alcohol. 
An orange solid separated at once. - Afterlchilling 
.for one hour at 0° C., ‘the solid wascollected-on 
a ,?lter and ‘washed with absolute ethyl alcohol. 
‘The yield of dye was 89% vcrude and 571% after 
one recrystallization from mitrome'thane: The 
reddish coppery needles gave an amber solution 
in acetone. . 

13 
S 

/ 

A solution containing 1 g. of auric chloride in 
‘10 cc. of absolute ethyl alcohol was added to a 
suspension of 0.93 g. of 3g3’--diethylth~iacyanine 
chloride in 20 -cc. of absolute‘ ethyl alcohol. A 
pale orange solid separated at ‘once. After chill 
ing for one hour at 0° 0., the solid was collected 
on a ?lter and washed with absolute ethyl alco 
‘hol. The yie'ldyof dye was 56% crude and 38% 
afte- one recrystallization from nitromethane. 
‘The deep red crystals with a ‘blue re?ex gave a 
pale yellow ‘solution in acetone. 
In a manner similar to that shown in Exam 

ples 4 to 13-, other similar organic water-insolu 
ble gold compounds can be prepared. In ‘the 
heterocyclic nuclei of the organic gold compounds 
set forth in Examples 4 to 13, one or more of the 
hydrogen atoms can be replaced by a chlorine, 
a bromine or an iodine atom or by an .alkyl or 
and group, e. g. methyl, ethyl, phenyl, etc. Still 
other water-insoluble gold compounds which can 
be used for sensitization are: aurousv sul?de de 
scribed for, example by J. 'W. Mellor-“A Com 
prehensive ‘Treatise on Inorganic Chemistry," 
Vol. III, page 5611;. by .E. A. Schneider—-Ber.j2.4.. 
2241 (1891) and ‘by Gmelin-KraulFVz, page 
2614a).; Auzses' which ,isdescribed by Abesgand 
'Auerbachi-“Handbuch‘ der Anorg, Chem.” vol. 

A dark solid was formed at once. - 
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II, part I, page 822 and by Gmelin-Kraut-W, 
page 271 (A); and 14111 which is described by 
Mellor, loc. cit. page 608 and by Gmelin-Kraut— 
V2, page 282. I 

Sensitizing dyes of all types can be employed 
to spectrally (optically) sensitize my new stabi 
lized emulsions, e. g. erythrosin, Congo Red, any 
of the sensitizing cyanine dyes (monomethine, 
trimethine, pentamethine, heptamethine, etc.), 
and any of the sensitizing merocyanine dyes (see 
United States Patent 2,078,233, dated April 27, 
1937 for example), any of the sensitizing hemi 
cyanine dyes (see United States Patent 2,166,736, 
dated July 18, 1939, for example), any of the 
sensitizing hemioxonol dyes (see United States 
Patent 2,216,441, dated October 1, 1940 and 
United States Patent 2,165,339, dated July 11, 
1939, for example), etc. 
My new stabilized emulsions can be coated in 

the usual manner on any suitable support, such 
as glass, cellulose nitrate ?lm, cellulose acetate 
?lm, polyvinyl acetal resin ?lm, etc. to desired 
thickness, and then set in the usualvmanner. 
Hardening agents, setting agents and supersensi 
tizing combinations of sensitizing dyes or a super 
sensitizing combination of one or more sensitizing 
dyes and another substance can be added to the 
emulsions. 
Emulsions in which the carrier for the silver 

halide is other than gelatin and which have been 
sensitized by digesting in the presence of a gold 
compound can be stabilized in accordance with 
my invention. Among such non-gelatin silver 
halide emulsions are silver halide emulsions pre 
pared using as the vehicle or carrier polyvinyl 
.alcohol (“polyvinyl alcohol” is herein intended 
to include all water-soluble hydrolyzed polyvinyl 
esters containing an ester group content equiva 
lent to from 0 to 5% by weight of polyvinyl 
ester) ; silver halide emulsions prepared using as 
the vehicle or carrier hydrolyzed polyvinyl ace 
tate containing an acetate group content equiva 
lent to from 59 to 71% by Weight of polyvinyl 
acetate; silver halide emulsions prepared using 
as the vehicle or carrier polyvinyl acetals con 
taining a large proportion of polyvinyl alcohol 
hydroxyl groups, e. g. polyvinyl acetaldehyde 
acetals containing polyvinyl acetaldehyde acetal 
group equivalent to at least 50% by weight of 
polyvinyl acetaldehyde acetal and polyvinyl alco 
hol hydroxyl groups equivalent to at least 15% by 
Weight of polyvinyl alcohol, polyvinyl propional 
dehyde acetals containing polyvinyl alcohol h - 
droxyl groups equivalent to from 45 to 60% by 
weight of polyvinyl alcohol, and polyvinyl bu- ' 
tyraldehyde acetals containing polyvinyl alcohol 
hydroxyl groups equivalent to from 60 to 80% 
'by weight of polyvinyl alcohol, etc. Any poly 
vinyl compound, especially those containing only 
carbon, hydrogen and oxygen atoms, or those 
containing carbon, hydrogen, oxygen and amine 
nitrogen atoms or ammonium nitrogen atoms, 
which is soluble in a mixture of ethyl alcohol 
and water (containing from 0 to 50% by volume 
of ethyl alcohol) to the extent of 10 g. per 100 g. 
of solvent can be employed as the vehicle or 
carrier in preparing my non-gelatin silver halide. 
emulsions. Moreover, any other resinous or 001 
loidal material soluble in any ‘ethylalcohol-water 
mixture or in water, as stated above, can be 
employed in preparing my non-gelatin silver 
halide emulsions, e, g. soluble polyamide resins, 
such as described in United States Patent 
2,384,072, dated September 4, 1945, and hydro 
lyzed copolymers of vinyl estersand__ethylene-or 
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propylene, such as described'in United States 
Patent 2,397,866, dated April 2, 1946. Still fur 
ther examples of colloidal materials which can 
be_ employed as vehicles or, carriers in preparing 
my non-gelatin emulsions are hydrolyzed cellu 
lose carboxylic esters, such as hydrolyzed cellu 
lose acetate or hydrolyzed cellulose acetate pro 
pionate, containing from 19 to 33% by weight of 
acyl groups, for example. Any cellulose com 
pound, especially those containing only carbon, 
hydrogen and oxygen atoms, or those containing 
only carbon, hydrogen, oxygen and amino nitro 
gen atoms or ammonium nitrogen atoms, which 
is soluble in a mixture of ethyl alcohol and water 
(containing from 0 to 50% by volume of ethyl 
alcohol) to the extent of 10 g. per 100 g. of sol 
vent can be employed as the vehicle or carrier ' 
in preparing my non-gelatin silver halide 
emulsions. 
In connection with the non-gelatin colloidal 

materials, such as polyvinyl alcohol, the silver 
halide emulsions can be prepared using gelling 
agents, such as phenols, e. g. orcinol, gallic acid, 
2,4-dihydroxybenzoic acid, 4-chlororesorcinol, 
a-naphthol, phloroglucinol, 2,7-dihydroxynaph 
thalene, etc. Moreover, the non-gelatin silver 
halide emulsions can be prepared using silver 
halide dispersing agents, e. g. starch acetate, 
gum arabic, a copolymer of maleic anhydride and 
vinyl acetate, low viscosity methyl cellulose, 
water-soluble amino carbohydrate dispersing 
agents (e. g. diethanolamine cellulose acetate or 
any, other of these agents described in United 
‘States Patent 2,360,238, dated October 10, 1944) , 
amino resin dispersing agents (e. g. dimethyl 
aminobenzaldehyde acetals of polyvinyl alcohol, 
or Water-soluble polyvinyl acetals in which at 
least a part of the acetal groups are 4-formyl 
phenyltrialkylammonium salt acetal groups, such 
as the polyvinyl acetal of 4-formylphenyl tri 
methylammonium methylsulfate and other such 
compounds described in United States Patent 
2,358,836, dated September 26, 1944), etc. 
Polyvinyl compound silver halide emulsions 

and their preparation are described in United 
States Patents 2,286,216, dated June 16, 1942; 
2,276,322. dated March 17, 1942; 2,276,323, dated 
March 17, 1942; ‘2,311,058, dated February 16, 
1943; 2,311,059, dated February 16, 1943; 
2,367,511, dated January 16, 1945; 2,376,371, dated . 
May 22, 1945 and 2,110,491, dated March 8, 1938. 

Non-gelatin proteins can also be employed as 
vehicles or carriers in preparing the silver halide 
emulsions which are stabilized in accordance with 
my invention. Proteins, such as casein, soybean 
protein, blood albumin, egg albumin, castor bean 
protein, globulin and edestin are examples of 
such non-gelatin proteins, Non gelatin proteins 
which have been converted to a derivative there 
of, e. g. by reaction with a sulfonyl chloride, a 
carboxylic chloride, a carboxylic anhydride, an 
isocyanate, a 1,4-diketone or acrylonitrile, and 
then oxidized, e. g. with hydrogen peroxide, can 
also be employed. 
Myinvention is directed. especially to the sta 

bilization of photographic silver halide emulsions 
which have been sensitized by digestion in the 
presence of at least one gold compound (water 
soluble or water-insoluble) and in which the 
silver halide is principally silver bromide, but 
can be employed with any silver halide emulsion 
which has been so sensitized, particularly with 
the customary silver chloride, silver chlorobro 
mide, silver chlorobromoiodide, silver chloroio 

; did'e, silver bromide and silver bromoiodide .de-.-' 
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vtized. ‘By the '.termf“photographic .silver. halide 
emulsion in ‘which thesilver .halide ‘is principally 
silver .r-bromide,” ‘meaniza :photographic .silver 
halide. emulsion in which ‘from 60 to 100% of the 

of thesilver halidefis .silver bromide; ' 
Eastman, ‘Kodak .Company’s "‘D.-19” developer 

ihaszthe followingcomposition: . 

Water. ,__,__ _______ -1 ________ ______,__‘liters__ ‘2.0 

.Ni-me'thylgp-aminophenol ‘ sulfatmgrams“ ‘8.8 
‘Sodium .sul?te. desiccated--. ______ __1do____‘ ‘38.420 
Hydroquinone ___._,____, _______ __j__do____ ‘35:2 

fsodiumcarbonate, ,desiccated_'______d0___- 192.0 
‘Potassium ‘bromide; _____________ __do__-_ .‘20i0 
‘Water ‘tojmake _________________ _._liters__ ‘ 4.;0 

Whatihclaimzas mysinvention anddesire'to be 
secuned ibYELEttGI'S TPatentofthe United vStates is: 

j11-..iA..;pr.ocess .:for stabilizing against :loss' zrof 
speed. =18; ->.photographic. silver ‘halide. emulsion 

:hasl-been sensitized aby digesting ‘the..=emul 
sionrin athe :presence .of .-.a :gold .comp'ound, .com 
prising adding :to :the gold-rcompound-sensitized 
..-emnlsim1.5after :th'e i?nal. :digestion of the .emul 
.sionibut ‘prior :to .coastmg itheemulsion on :a sup- 1 ; 
port, era mater-soluble gold compound which ."has 
a solubility ‘waiter greater than the equivalent 
of 1.0 mg. of gold per 100 ml. of water :at.25° ‘C. 

2. A process for stabilizing against loss of 
speed a photographic gelatino-silver-halide de 
veloping-out emulsion ‘which has been sensitized 
by digesting the emulsion in the presence of a 
gold compound, comprising adding to the gold 
compound-sensitized emulsion after the ?nal di 
gestion of the emulsion, but prior to coating the 
emulsionona supper-ta water-solublekgold com 
pound which ‘has a solubility in water greater 
than the equivalent of v 1.0 mg. of gold per‘ 1100 ‘ml. 
‘of water 'at'i25° C. 

3. A process for stabilizing against ‘loss of 
:speed --a photographic ‘gelatinmsilver-halide ide 
veloping-out emulsion which has been sensitized 
flby...di'gesting the emulsion in ‘the presence of a 
gold compound, comprising adding to the-gold 
compound-sensitized‘ cemulsion, :at .a :pH of irom :. I 
5 to 9, after the ?nal digestion of the emulsion, 
.zbutiprior to coating the emulsion ion 1a support, 
a water-soluble gold compound which has aso‘lu 
bility Lin-water greater than the equivalent of 
1.0 mg. of gold per 100 ml. of water at 25° C. _, 

4. A process for stabilizing against loss of 
speed a photographic gelatino-silver-halide de 
veloping-out emulsion in which thesilver'halide‘is 
principally silver bromide, which has been sensi 
tized by digesting the emulsion in the presence of - . 
,a ,goldcompound, comprising adding to the ,gold 
compound-sensitized ‘emulsion at a pH of ‘from 
5 to 9, after :the ?nal :digestion ‘of the emulsion, 
butvprior to coating the emulsion on a support, 
a water-soluble gold compound which has a .solu 
vb'i'lity in ‘water ‘greater than the equivalent of 
1.0 mg. of gold per 100 ml. of water at 25° C., 
the concentration of the water-soluble gold 
compound being equivalent to from 1.5 to 20 mg. 
of gold per 1000 g. of silver nitrate used in pre 
paring the emulsion. 

5. A process 'for stabilizing against loss of 
speed a photographic gelatino-silver-bromoiodide 
developing-out emulsion in which the silver hal 
ide is principally silver bromide, which has been 
sensitized by digesting the emulsion in the pres 
ence‘of a gold com-pound, comprising adding to 
the gold-compound-sensitized emulsion at a pl-I 
of from 5 to 9, after the ?nal ‘digestion of the 
emulsion, but prior to coating the emulsion on "a 

' welop'ing-ioutemulsions which :haveibeen .so sensi- ' 
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support, ‘:a' rwasteresoluble :gold compound. which 
"has .a solubility .in waterrgreater than the equiva 
lerit .of 1.10 311'lg.a0f gold per .160 ml. of 'rwaterqat 
25‘ 10., the concentration'iof the 'watterasolnble 
gold .lcompoim'd ibeing equivalent to .fromtl? ‘ato 
202mg. of gold per 1000 g of :silvernitrate ‘used 
in preparing the emulsion. , 

56.411 rprocess' 'for'stabilizing .against. ?oss. of 
speed a photographic ‘gelatino-silver-halide .de 
'velopingeout emulsion :in' which v:the silver. halide 
'is principally silver shromid'e, "which has been :sen 
sitized lbw-digesting. the emulsion in the presence 
of 1a gold-compound :and -.a sulfur. :sens'itizer, nom 
prising adding to the tgoldecompoundesensitized 
.ennrlsion salt a pH v.oi from 5 to 9, :after thel?nal 
digestionof ‘the emulsion, but prior to coating 
the .~.emulsion on :a :support, a water-soluble ‘sgold 
compound which has :a solubility in water greater 
than the equivalent of 1.0 mg. of gold per 1003:1111. 
{of-meter :at 25° (1., the. .concentrationiaof fiche 
wateresoluble gold compound ‘being equivalent "to 
from 1.5 to 20 mg. of gold per 1000 g. of silver 
nitrate .used ‘in preparing ‘the emulsion. 

"'7. processfor stabilizing against lossof speed 
.a photographic :gelatino-silver=bromoiodidé de 
veloping-out :emulsion in which ‘the silver halide 
iszprincipally silver :brom'ide, which has been sen 
sitizedbyzjdigesting the emulsion .in the ‘presence 
:of a goldv compound :and a sulfzursensitizer, com 
"prising adding .to the gold-compound-sensitized 
:emulsionat 1a pI-Iiof from15 toi9, ariterthe?nal di 
gestion ofuthe emulsion, :but prior to coating :the 
:emu-lsionon arsupport, a water-soluble gold com 
"pound which has a solubility in water greater 
than ‘the equivalent of 21.0 mg. .ofgold per ‘1100 ml. 
of WaterratZZS‘iCU'Ithe concentration of the water 
:soluble rgoldmcompound 'ibeing equivalent ‘to :from 
155 to 20 ingot gold per: 1'000-g. ofzs'ilver .nitra'te 
used preparing the emulsion. T 

EBWIA process ‘for stabilizing against "loss of .speed 
a photographic gelatino-silver-halidedeveloping 
out emulsion in which the silver halide is princi 
pallys’ilver bromide, which has been sensitized by ' 
digesting the emulsion in the presence of ;a gold 
compound and. a thiocyanate selected from the 
group consisting of alkali metal and ammonium 
thiocyanates, comprising adding to the gold 
comp'ound-‘sensitized emulsion at a pH of from 
5 'to 9, after the ?nal digestion of the emulsion, 
'lbutrprior to coating the emulsion on a support, 
a water-soluble gold compound which has a-solu 
ability *in‘water greater than the equivalent of 1.0 
1mg.-of gold per 100ml. of water at 25° 0., the con 
»‘centration ‘of the 'wateresoluble gold compound 
‘beingequivalen-t to from 1:5 to 20 mg.--of gold per 
1000 ‘g.-- oi-silver nitrate ‘used in preparing the 
emulsion.- ‘ 3 

=9. A‘processfor-stabilizing against ‘loss-of speed 
a ‘photographic gelatino-si1ver-brom0iodide 'de 
rveloping-out emulsion in which the silver halide 
:is=pr'incipa11~y silver bromide, which’has been sen 
sitized by digesting the emulsion in the presence 
of a gold compound and a thiocyanate selected 
from the group consisting of alkali metal and 
ammonium thiocyanates, comprising adding to 
the gold-compound-sensitized emulsion at a pH 
of from 5 to 9, after the ?nal digestion of the 
emulsion, but prior to coating the emulsion on a 
support, a water-soluble gold compound which 
has a solubility in water greater than the equiva 
lent of 1.0 mg. of gold per 100ml. of water at 25° 
C., the concentration of the Water-soluble gold 
compound being equivalent to from 1.5 to 20 mg. 
of gold per 1000 g. of silver nitrate used in pre 
paring the emulsion. 
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10. A process for stabilizing against loss of 
speed a photographic gelatino-silver bromoiodide 
developing-out emulsion in which the silver halide 
is principally silver bromide, which has been sen 
sitized by digesting the emulsion in the presence 
of a gold compound and a thiocyanate selected 
from the group consisting of alkali metal arid am 
monium thiocyanates, comprising adding to the 
gold-compound-sensitized emulsion at a pH of 
from 5 to 9, after the ?nal digestion of the emul 
sion, but prior to coating the emulsion on a sup 
port, potassium chloroaurate in a concentration 
of from 1.5 to 20 mg. of gold per 1000 g. of silver 
nitrate used in preparing the emulsion. 

11. A process for stabilizing against loss of 
- speed a photographic gelatino-silver-bromoio 
dide developing-out emulsion in which the silver 
halide is principally silver bromide, which has 
been sensitized by digesting the emulsion in the 
presence of a gold compound and a thiocyanate 
selected from the group consisting of alkali metal 
and ammonium thiocyanates, comprising adding 
to the gold-compound-sensitized emulsion at a 
pH of from 5 to 9, after the ?nal digestion of the 
emulsion, but prior to coating the emulsion on a 
support, potassium aurithiocyanate in a concen 
tration of from 1.5 to 20 mg. of gold per 1000 g. 
of silver nitrate used ‘in preparing the emulsion. 

12. A process for stabilizing against loss of 
speed a photographic gelatino-silver-bromoiodide 
developing-out emulsion in which the silver halide 
is principally silver bromide, which has been sen 
sitized by digesting the emulsion in the presence 
of a gold compound and a thiocyanate selected 
from the group consisting of alkali metal and 
ammonium thiocyanates, comprising adding to 
the gold-compound-sensitized emulsion at a pH 
of from 5 to 9, after the ?nal digestion of the 
emulsion, but prior to coating the emulsion on a 
support, a water-soluble gold compound having 
the following formula: 

in a concentration of from 1.5 to 20 mg. of gold 
per 1000 g. of silver nitrate used in preparing the 
emulsion. 

13. A process for stabilizing against loss of 
speed a photographic gelatino-silver-bromoiodide 
developing-out emulsion in which the silver halide 
is principally silver bromide, which has been sen 
sitized by digesting the emulsion in the presence 
of potassium chloroaurate, thiosinamine and so 
dium thiocyanate, comprising adding to the po 
tassium-chloroaurate-sensitized emulsion at a pH 
of 5 to 9, after the ?nal digestion of the emulsion, 
but prior to coating the emulsion on a support, 
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vpotassium chloroaurate in a concentration of 
from 1.5 to 20 mg. of gold per 1000 g. of silver ni 
trate used in preparing the emulsion. 

14. A process for stabilizing against loss'of speed 
a photographic gelatino-silver-bromoiodide de 
veloping-out emulsion in which the silver halide is 
principally silver bromide, which has been sensi 
tized by digesting the emulsion in the presence 
of potassium chloroaurate, thiosinamine and so 
dium thiocyanate, comprising adding to the po 
tassium-chloroaurate-sensitized emulsion at a pH 
of 5 to 9, after the ?nal digestion of the emulsion, 
but prior to coating the emulsion on a support, 
potassium aurithiocyanate in a concentration of 
from 1.5 to 20 mg. of gold per 1000 g. of silver 
nitrate used in preparing the emulsion. 

15. A process for stabilizing against loss of speed _' 
a photographic gelatino-silver bromoiodide de- ' 
veloping-out emulsion in which the silver halide 
is principally silver bromide, which has been sen 
sitized by digesting the emulsion in the presence 
of potassium chloroaurate, thiosinamine and so 
dium thiocyanate, comprising adding to the po 
tassium-chloroaurate-sensitized emulsion at a pH 
of 5 to 9, after the ?nal digestion of the emulsion, 
but prior to coating the emulsion on a support, a 
water-soluble gold compound having the follow 
ing formula: 

in a concentration of from 1.5 to 20 mg. of gold 
per 1000 g. of silver nitrate used in preparing the 
emulsion. 

16. The emulsion obtained by the process of 
claim 1. 

17. The emulsion obtained by the process of 
claim 3. ' 

18. The emulsion obtained by the process of 
claim 4. 

19. The emulsion obtained by the process of 
claim 6.. ' 

20. The emulsion obtained by the process of 
claim 12. 

RUDOLPH E. DAMSCHRODER. 
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