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ABSTRACT: A color photographic material having a silver 
halide emulsion layer containing a nonperformed develop 
ment-inhibiting-releasing compound of the tetrazole class 
which is noncolor forming. 
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PHOTOGRAPHIC MATERIAL USING SPLITTABLE 
COUPLERS 

The principle of adding to photographic layers substances 
that are split off in areas corresponding to the image in the 
course of development so that the properties of the original 
substance are altered and new substances with new properties 
occur in areas corresponding to the image has been known for 
a long time. 

This group of substances includes, for example, the colored 
color couplers which contain at the coupling position a 
colored azo group which is split off at the exposed areas upon 
reaction with the oxidation product of the developer, the 
residue of the color coupler undergoing coupling to form a 
dye while the residue which contains the azo group is 
eliminated. The original dye remains in the unexposed areas. 
A new dye is formed in the exposed areas. 

Furthermore, color couplers are already known which con 
tain two-color coupler molecules connected together at the 
coupling points by thioether or dithioether bridges. These 
color couplers are diffusion resistant. During development, 
the thioether bridge is split by reaction with the oxidized 
developer. In this process, one part of the connected together 
molecules gives rise to a color coupler which is converted into 
a dye by coupling with the developer oxidation product, while 
a compound containing a mercapto group is formed from the 
other part of the molecules. 
The above reaction principles were later used in color 

couplers which contain in their molecules a development in 
hibiting moiety capable of being split off by the oxidation 
product of a silver halide developer. Color couplers of this 
type are known as DIR couplers or development-inhibitor 
releasing couplers. The development inhibitor acts only in the 
exposed areas, thereby causing a ?attening of the gamma 
value and improvement in the grain size, and hence the sharp 
ness. The utility of DlR couplers is, however, limited since 
they have to be incorporated in a diffusion-resistant manner 
and the color coupler residue of the whole molecule must be 
carefully selected and controlled to achieve the correct color 
balance in the photographic material. Owing to the speci?c 
absorption properties required in the resulting dye, the choice 
is restricted. 

It is among the objects of the present invention to provide 
photographic materials which contain compounds that split 
off development inhibitors upon development in the exposed 
areas, but do not contain a color coupler moiety. 
We now have found a photographic material with at least 

one light-sensitive silver halide emulsion layer which contains 
in that emulsion layer or an adjacent layer, a compound that 
reacts with oxidized developer to split off development inhibi 
tors, the reaction products being colorless or are converted 
into colorless substances in the course of the photographic 
process so that they do not form part of the ?nal photographic 
color image obtained. 
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Such compounds have the following formula: 

R 

X—(|3—- S —Y 
1'1 

wherein 
Y represents a group that when split off with the sulfur atom of 
the thioether bridge as a mercapto compound, eg. a hetero— 
cyclic mercapto compound, has a development inhibiting ef 
fect, for example a tetrazole, especially that forms l-phenyl-S 
mercapto tetrazole, l-nitrophenyl-S-mercapto tetrazole or 1 
naphthyl-S-mercapto tetrazole; a thiazole such as one that 
forms Z-mercapto benzthiazole, or a mercapto naphthiazole; 
an oxadiazole; a pyrimidine; a series, from the mercapto 
thiadiazole such as one that forms a 2-mercapto 
thiadiazolotriazine; a triazine; a series, or from the mercapto 
triazole; a benzene such as one that forms thiophenole, l-mer 
capto-2-benzoic acid, l—mercapto-Z-nitrobenzene or l-mer 
capto-3—heptadecanoylamino benzene; also a thioglycolic 
acid, cysteine or glutathione; ' 
R stands for ( 1) hydrogen or (2) alkyl with preferably up to l8 
carbon atoms, (3) aralkyl such as benzyl or phenylethyl, (4) 
cycloalkyl such as cyclohexyl; (5) aryl, especially an aryl radi 
cal of the phenyl or naphthyl series; (6) a heterocyclic radical 
having ?ve or six ring members which may contain one or 
more hetero atoms such as N, O, S or Se and benzene or 
naphthalene rings fused thereto, e.g. benzoxazole or 
benzothiazole; (7) the grouping —S-Y or (8) the grouping X. 
X is one of the following groups which activates the carbon 
atom to which X, R and S-Y is attached, such as 

RI represents (1) a saturated or ole?nically unsaturated 
aliphatic radical having up to 18 carbon atoms, preferably up 
to five carbon atoms, which may, if desired, be substituted, 
e.g., with hydroxyl, alkoxy or aryl, especially benzene, such as 
benzyl, phenylethyl, or styryl; (2) aryl, preferably phenyl or 
naphthyl, the phenyl rings of which may be substituted, for ex 
ample, with alkyl having preferably up to 20 carbon atoms, al 
koxy, halogen such as chlorine or bromine, nitril etc., or (3) a 
?ve- or six~membered heterocyclic radical which may contain 
one or more hetero atoms as ring members, such as N, O, S, or 
Se which may have benzene or naphthalene rings fused 
thereto; two of substituents R,, for example, in the grouping 
[-—N(R.);, 1+ or —SO2N(R,)Z may represent together the ring 
members necessary for completing a saturated ?ve- or six 
membered nitrogen containing ring, such as piperidine, pyr 
rolidine, or morpholine. 

Particular utility is exhibited by the following compounds: 

l\l.P.,°C. 

(l) ____ ,_ 145-146 

mo -or1 

/N—N 
oo-cm—s—o< N-N 
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(2) ____ __ — 115 
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The compounds of the present invention must not deleteri 
ously affect the photographic properties of the silver halide 
emulsions. For example, they have to be stable during the 
preparation of the photographic layers. The development in 
hibiting moiety must not split off in the photographic layer be 
fore exposure, for instance by hydrolysis, since otherwise the 
sensitivity of the emulsion layer is considerably reduced. For 
this reason compounds which have a carboxyl or an esteri?ed 
carboxylic group as activating group at the carbon atom to 
which —S—Y or R are linked, for example l~phenyl~5~car 
boxymethylthiotetrazole, are of no practical use. 
The stability of the compounds of the invention in the 

hydrophilic photographic layer is particularly important 
because the compounds are applied in a relatively high 
amount as compared with the usual quantities of stabilizers or 
antifoggants added to photographic layers. 
The amount of the compound of the invention in the photo 

graphic layer can vary within wide limits depending on the 
velocity with which the development inhibiting moiety is split 
off, and depending on the efficacy of the development inhibi 
tor which is split off. Generally amounts between l-l5 g. per 
kg. silver halide emulsions have proved sufficient. Optimum 
amounts can easily be determined by tests customarily em 
ployed in the art. Preferred are concentrations of 4-10 g. per 
kg. emulsion. It is self-explanatory that the concentration of 
the compounds further depends on the desired effect, in par 
ticular with respect to the desired reduction of the 'y-value. 
The compounds are prepared in well-known manner. 
The preparation of a number of the compounds which may 

be used in accordance with the invention is described below: 

Compound 1 

20 g. of 2-chloroacetyl-p-cresol and 21.8 g. of l-phenyl-S 
mercapto-tetrazole sodium salt are heated under reflux in 250 
cc. of acetone for 15 minutes. Sodium chloride which 
precipitates is removed hot by ?ltration under suction and the 
?ltrate is concentrated by evaporation. The reaction product 
which crystallizes out is recrystallized from acetone. 

Yield: almost quantitative. m.p. l45°-l46° C. 
Compounds 2 to 8 are prepared in a similar manner. 
Compound 2 can be prepared either from w 
chloroacetophenone and the sodium salt of l-phenyl-S 
mercaptotetrazole or from acetophenone and the sulfenyl 
chloride of l-phenyl-5-mercapto-tetrazole. 

Compound 9 

p-lsododecyl-w-chloro-acetophenone is prepared. ?rst. 105 
g. of ?nely powdered aluminum chloride are added in the 
course of 30 minutes to a solution of 186 g. of isododecyl 
benzene, 100 g. of chloroacetyl chloride and 300 cc. of carbon 
disul?de. The reaction mixture is heated for 2 hours on a 
water bath, carbon disulfide is distilled off, and 600 g. of ice, 
300 ml. of water and 60 cc. of concentrated hydrochloric acid 
are added to the residue. The reaction product is taken up in 
ether and the extract is shaken with aqueous soda solution and 
then washed with water until neutral. After drying, the ether is 
distilled off and the residue is distilled under a high vacuum. 

b.p. 0,5 ,,,,,,. approximately from 170° C. upwards. 
Yield: 160-200 g. 
l60 g. of p-isododecyl-w-chloro-acetophenon and 100 g. of 

l-phenyl-5-mercapto-tetrazole sodium are heated under 
re?ux for 30 minutes in 500 ml. of absolute acetone. The 
sodium chloride that precipitates is suction-?ltered and 
the ?ltrate is concentrated by evaporation until it is a 
viscous oil. 

Yield: approximately 225 g. 
To remove any traces of l-phenyl-S-mercapto tetrazole 
present, the reaction product is dissolved in chloroform and 
the solution obtained is briefly heated with a little silver bro 
mide. The product is then ?ltered and the ?ltrate again con 
centrated by evaporation. 
Compounds to 12 are prepared in a similar manner. 
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Compound 14, 

method A 
p-lauroyl-amino-acetophenone is used as an intermediate. 
27 g. (0.2 mol) of 4-amino-acetophenone are dissolved in 

150 ml. of pyridine, and 43.6 g. (0.2 mol) of lauric acid 
chloride are slowly added dropwise at room temperature with 
stirring. The reaction mixture is then stirred for another 2 
hours and heated for a further 1 hour at 50° to 60° C. and is 
?nally poured onto a mixture of ice and concentrated 
hydrochloric acid. The precipitate is suction-?ltered and 
recrystallized from methanol. 

m.p. l04-l05° C. 
A solution of l0.8 g. of l-phenyI-S-tetrazolyl-sulfenyl 

chloride in absolute carbon tetrachloride is added to a solu 
tion of l5.8 g. of p-lauroyl-amino-acetophenone in absolute 
carbon tetrachloride. The mixture is left to stand overnight 
and the precipitate formed is separated by ?ltration under suc 
tion and recrystallized from methanol. 

Method B 
The same compound may also be prepared satisfactorily 

from compound 13 and lauric acid chloride. Melting points 
and IR spectra are identical. . 

The photographic materials according to the invention are 
suitable both for use in the production of black-white photo 
graphs, and more particularly for the production of color 
photographs. 
The additives which contain the residue that inhibits 

development may be added in various forms to the photo 
graphic material. They may be employed in a diffusion-fast or 
diffusible form and in solution or in emulsion. The most ad 
vantageous method of usage depends in each case on the pur 
pose for which the additive is to be used, and can easily be 
determined by simple tests. 

Light-sensitive layers which may be used include any of the 
usual silver halide layers in which the light-sensitive silver ha 
lides are dispersed in the usual hydrophilic binders, preferably 
in gelatine. 
The light-sensitive layers preferably contain the usual color 

couplers capable of reacting with the oxidation products of 
the developers to form dyes. The light-sensitive layers may be 
optically or chemically sensitized in the usual manner and 
contain the usual stabilizers and other additives 

Developer mixtures of the usual composition containing 
developer substances which have at least one primary aro 
matic amino group, preferably developers of the p~phenylen~ 
diamine series, e.g., N,N-diethyl-p-phenylenediamine; N 
ethyl-N-m-sulfobutyl-p-phenylenediamine; 2-amino-5 
diethylaminotoluene; p-amino-N-ethyl-N-l3¢hydrox 
yethylaniline, may be used for the development of the exposed 
silver halide emulsion layers according to the invention. 

Example 1 

Layer l 
l g. of compound I is dissolved in l cc. of dibutyl phthalate 

and 6 cc. of ethyl acetate and emulsi?ed in 40 cc. of 7.5 per 
cent gelatine with the addition of 2 cc. of a 2 percent solution 
of dodecylbenzenesulfonate. The emulsion is mixed with 40 
cc. of a light-sensitive silver iodobromide gelatine emulsion (5 
mols percent Agl) and applied onto a support of cellulose 
acetate. 

Layer thickness: 5hr. 
Layer [I 

For comparison, 1 cc. of dibutyl phthalate, 6 cc. of ethyl 
acetate and 40 cc. of 7.5 gelatine are emulsi?ed and the emul 
sion is mixed with 40 cc. of the same light-sensitive silver ha 
lide emulsion and poured over a support as above. 
The above two layers are processed as follows: 
a. exposed in a sensitometer customarily employed in the 

art behind a step wedge and developed for 8 minutes at 
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20° C. in a color~forming developer solution of the follow 
ing composition: 

N,N»diethyl-p-phenylenediaminosulfate 2.5 g. 
Anhydrous sodium sul?te 2.0 g. 
Potassium bromide l.0 g. 
Anhydrous potassium carbonate 75.0 g. 
p-Nitrobenzylcyanide as magenta 

coupler 0.7 g. 
Water up to l liter. 

The samples are bleached in a 10 percent potassium fer 
ricyanide solution after the usual intermediate rinsing, and 
then ?xed in a sodium thiosulfate solution. A magenta dye 
image is obtained, the sensitivity of which is the same in both 
cases. The y-value of layer II (without additive) amounts to 
0.95; the y-value oflayer l (with additive) however, is reduced 
to 0.4. 

b. Layers I and Il are developed in a developer solution of 
the following composition; 

p-Methylaminophenol 0.7 g. 
Hydroquinone 2.5 g. 
anhydrous sodium sulfite l0.0 g. 
anhydrous sodium carbonate 25.0 g. 
potassium bromide H) g. 

and ?xed in a 20 percent sodium thiosulfate solution. In this 
case, the development is not effected. Gamma and sensitivity 
are identical in the two layers. 

Example 2 

Layerl 
6.5 g. of compound 9 are dissolved in 30 cc. of ethyl acetate 

and 7 g. of dibutylphthalate and emulsi?ed in 150 cc. of 
gelatine. l30 cc. of the emulsion are mixed with 1 kg. of a 
light-sensitive silver bromide gelatine emulsion. 400 cc. of a 4 
percent solution of a cyan coupler l-hydroxy-[2’(N'methyl 
N-octadecyl)-amino-5’-sulfo]-2-naphthanilide are added to 
this mixture, and the mixture is applied onto a cellulose 
triacetate support. 
Layer ll 
A comparison layer ll is prepared under the same condi 

tions with the color coupler only. The layer thickness is so ad 
justed that in black-white development according to example 
1(b), layer I is developed to a y-value of 0.8 but layer II is only 
developed to a y-value of 0.5. 
The exposed material was developed in a color-forming 

developer solution of the following composition: 

4-Amino-N_N>diethylanilinosulfatc 2.5 g. 
anhydrous sodium sul?te 2.0 g. 
potassium bromide l.0 g. 
anhydrous potassium carbonate 75.0 g. 
water up to l liter. 

A cyan dye image is obtained. in spite of the different silver 
application, the same sensitivity and the same 7/ are obtained 
in both cases. The dye image of layer 1 shows a considerably 
?ner grain. 

Example 3 

Layerl 
10 g. of compound 71 are dissolved in 30 cc. of ethyl 

acetate and are emulsi?ed in 160 cc. of a 10 percent aqueous 
gelatino solution. 70 cc. of the above emulsion and 19 g. of the 
magenta-forming colorless coupler l(2’—hexadecylthio)-phen 
yl-3-(2'-sulfo-benzoylamino)-pyrazolone-(5) are added to l 
kg. of a silver bromide gelatine emulsion which is sensitized to 
green light. The mixture is applied onto a cellulose triacetate 
support and dried. 
Layer ll 

For a comparison test another layer is prepared under the 
same conditions but with the color coupler only. 
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If the amount of silver in the form of silver halide per square 

meter is equal in both layers, layer 1 yields upon usual 
processing a magenta image, having a 'y-value of 0.4, while 
layer lI yields under the same processing conditions a y-value 
of 0.85. 
Magenta images of equal 7/ are obtained if the amount of 

silver per square meter in layer l is about twice of that oflayer 
ll. The magenta image obtained with layer I shows a con 
siderable ?ner grain. 
The processing was achieved as described in example 2. 

Example 4 

Layer l 
10 g. of compound 9 were dissolved in 30 cc. ethyl acetate 

and emulsi?ed in 160 ml. of a 10 percent aqueous gelatine 
solution. 180 cc. of the emulsion and 17 g. of the yellow-form 
ing coupler 3-stearoyl-amino-benzoyl-(2-methoxy-5-sulfo) 
acet—anilide are added to 1 kg. of an unsensitized silver bro— 
mide gelatine emulsion. The mixture is applied onto a cellu 
lose triacetate support and dried. 
Layer II 

For a comparison test another layer is prepared under the 
same conditions but with the color coupler only. 

Both layers were processes as described in example 2. 
The yellow dye image obtained in layer I shows a reduced y 

value by about 40 percent as compared with the 'y-value of the 
yellow image produced in layer ll. 

Example 5 

This example shows the ef?cacy of the compounds of the in 
vention with respect to the so-called interimage effect. 
Photographic material I 
70 cc. of the emulsion of compound 71 described in exam 

ple 3 and 20 g. of the cyan forming color coupler l-hydroxy-[ 2 
'-( N-methyl-N-octa-decyl)-amino-5'-sulfo]-2-naphthanilide 
are added to 1 kg. ofa silver bromide emulsion containing 3.5 
mol percent of silver iodide which is sensitized to red light. 
The above emulsion is applied onto a cellulose triacetate sup 
port. 
Onto the red-sensitive emulsion layer is applied a green-sen 

sitive silver bromide gelatine emulsion which is described as 
layer In in example 3. 
The green-sensitive emulsion layer is coated with a yellow 

?lter layer and onto the yellow ?lter layer is applied a blue 
sensitive silver bromide gelatine emulsion layer containing per 
kg. 18 g. of the yellow forming coupler 2~(4' 
benzoylacetamino-phenyl )- l -octadecylbenzimidazole-S-sul~ 
fonic acid. 
Photographic material [I 

For comparison purposes a photographic material is 
produced which is identical with the above material I with the 
exception that the red-sensitive layer contains the color cou 
pler only and no compound ofthe invention. 
Processing 
The material is processed as described in example 2. 

Material ll if exposed to green light as compared with day light 
shows a 10 percent reduced y-value. 
The magenta partial image produced with material I shows 

an increase in the y<value if exposed to green light by 30 per 
cent as compared with the magenta image obtained by expo 
sure with daylight. 

Example 6 

This example shows the improved reproduction in true 
colors with a photographic material containing compounds of 
the present invention. 
Photographic material I 
A cellulose triacetate support is coated with the following 

layers: 
a. the red-sensitive layer 1] of example 5; 
b. a green-sensitive silver bromide emulsion layer contain 

ing per kg. 15 g. of the magenta forming coupler l-(3’ 
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sulfo-4'-phenoxy-phenyl )-3-stearoylamino-pyrazolone 
(5) and 80 cc. of an emulsion of compound No. 69(10 g. 
of compound No. 69, dissolved in 30 cc. ethyl acetate 
emulsi?ed in 160 ml. of a 10 percent aqueous gelatine 
solution); 

0. a yellow ?lter layer; 
d. the blue-sensitive layer 11 of example 4. 

Photographic material 11: 
The material is identical with material 1, with the exception 

that the green-sensitive silver halide emulsion layer contains 
the magenta-forming coupler only. 
The above materials are exposed and processed as 

described in example 2. 
The red-sensitive layers of the above materials were sen 

sitized in such a manner that they respond also in minor 
degree to green light. The color reproduction is far better with 
photographic material I as compared with material 11. The sen 
sitivity difference between the green-sensitive and the red-sen 
sitive layer is increased by 2—3‘’ DIN in photographic material l 
which results in a far better color separation. 

This effect is shown in FIG. 1. The axis of ordinates is the 
density plotted against log 1-! as the axis of abscissa. Curve 1 
represents the characteristic curve of the magenta image of 
materials I and ll. Curve 2 represents the characteristic curve 
of the cyan image of material 11, while curve 3 represents the 
characteristic curve of the cyan image of material l. 

Example 7 

This example shows the action of a compound of the inven- “ 
tion if added to the developed solution. 
1. Color forming development 
A photographic material containing a silver bromide 

gelatine emulsion layer, is exposed in a sensitometer 
customarily employed in the art through a grey step wedge. 
Four samples of the exposed material are developed in color 
forming developers of composition A-D shown in the follow 
ing table. The development time is 8 minutes. The develop 
ment temperature is 20° C. After the development they are 
bleached and ?xed in usual manner. 

TABLE 

A B C D 

N,N-diethyl-p—phenylen< 
diamine~H,SO, 2.5 g. 2.5 g. 2.5 g. 2.5 g 
sodium sul?t sicc. 2.0 2.0 2.0 2.0 
potassium bromide 2.0 2.0 2.0 2.0 
potassium carbonate 75 .0 75.0 75.0 75.0 
hydroxylamine'HCl 1.2 1.2 1.2 1.2 
p-nitrobenzylcyanide 
(magenta-forming coupler) 0.7 0.7 0.7 0.7 
compound No.32 0.25 1.25 5.0 
water up to m]. 1,000 1000 1.000 1,000 

FIG. 2 shows the characteristic curves of the magenta image 
obtained by development with the above color-forming 
developers. The y-reducing effect of compound No. 32 is 
readily apparent, the effect being greater the higher the con 
centration of compound No. 32. The sensitivity of the layers 
remains constant. 

2. Black-and-White Development 
In order to show that the compounds of the invention are 

only effective with color-forming developers, the above 
material is exposed in the same manner and four samples are 
developed for 5 minutes at 20° C. with the black-and-white 
developers of the following table. 

Table 

E F G H 

p-methylaminophenol l g. l g. l g. l g. 
hydroquinone 3 3 

28 
sodium sul?! sicc. 13 1.1 
sodium carbonate 2‘: 2b 
potassium bromide l 1 1 1 
compound 32 0.25 1.25 
water up to ml. 1.000 1,000 

The silver images obtained have identical y~values. the sen 
sitivity is not reduced. The fog is negligibly increased. 
We claim: 
1. A light-sensitive color-photographic material capable of 

development inhibition in areas subjected to light exposure 
without adding color to the image comprising at least one sup 
ported light-sensitive silver halide emulsion layer which con 
tains a nonpreformed development-inhibitor-releasing com 
pound having the formula 

20 H 

wherein 
Y represents a group that has a development-inhibiting ef 

fect if the sulfur atom of the thioether bridge is split off to 
release a heterocyclic mercapto compound, an aryl mer 
capto compound, a compound from the thioglycolic acid 
series, cysteine or glutathione; 

R stands for hydrogen, alkyl, aralkyl, cycloalkyl, aryl, a 
heterocyclic radical having ?ve or six ring members, or 
the grouping -—S—Y; 

X stands for 

25 

RI represents a saturated or ole?nically unsaturated 
aliphatic radical having up to 18 carbon atoms; aryl or a 
?ve- or six-membered heterocyclic radical; two of sub 
stituents R‘ may represent together the ring members 
necessary for completing a saturated ?ve- or six-mem 
bered nitrogen containing ring; 

the nonpreformed development-inhibitor-releasing com 
pound being such that reaction with the oxidation 
product of a primary aromatic amino silver halide 
developer forms a colorless development inhibitor and a 
substantially colorless compound. 

2. The composition of claim 1, wherein the development-in 
hibitor-releasing compound is contained in the silver halide 
emulsion layer in an amount of 1-5 g. per kg. of silver halide 
emulsion. 

3. The composition of claim 2, wherein cyclic ring from the 
tetrazole series, the thiazole series, the oxdiazole series, the 
pyrimidine series, the thiadiazole series, the triazine series or 
triazole series or phenyl which may be substituted with car 
boxyl-, nitro- or an acylated amino group. 

4. The composition of claim 2, wherein the development-in 
hibitor-releasing compound forms the development inhibitor 
l-phenyl-S-mercapto tetrazole. 

5. The composition of claim 2, wherein the development-in 
hibitor~releasing compound is 
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6. The composition of claim 2, wherein the developmcnt-in- C1115 
hibitor-releasing compound is I 

-—NH—CO——O Guns 

Ni 
IO 

15 9. The composition of claim 2, wherein the development-in 
7. The composition of claim 2, wherein the development-in- hibitor-releasing compound is 

hibitor-releasing compound is N N 

\ 
/C—S—1I2C—O C NH—-C O——CIIQ—CII—CO OH 

CH: 20 N-N ' 

25 ______,,...v V___ 8. The composition of claim 2, wherein the developmcnt-in- ' 1‘ 
hibitor-releasingcompound is * * * * * 
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and that said Letters Patent are hereby corrected as shown below: 

Ealumn 1, line 18, delete the hyphen between”two"and."color". __| 
Column 2, line 15, delete "series, from the mercapto“. 
Column 2, line 17, delete "series, or from the mercapto". 
Column 21, formula 85, change the tetravalent "O" to -- C -- . 
Column 27, line 31, change ' developed" to -- developer -- . 
Column 28, claim 2, line 52, chance "1-5 g" to -- 1-15 g -- . 

Signed and sealed this 21st day of November 1972. 

(SEAL) 
Attest: 

EDWARD.M.FLETCHER,JR. ROBERT GOTTSCHALK 
Attesting Officer Commissioner of Patents 


