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1. 
This invention relates to photographic emu 

sions, and particularly to a direct positive photo 
graphic emulsion containing desensitizing dyes or 
compounds. 

It is known that if a photographic silver halide 
emulsion which has been exposed to blue light is 
Subsequently exposed to long-wave radiation be 
fore it is developed, Some of the effect of the 
Original exposure is destroyed. This is known 
as the Herschel effect. It is also known that 
desensitizing dyes may be added to the emulsion 
to increase reversal Speed (Mees, The Theory 
of the Photographic Process, 1942, pages 280 
282). The experiments described in the litera 
ture in which desensitizing dyes were used, were 
made with silver bromide emulsions, and reversal 
was found to be dependent upon absorption of 
light by the dye adsorbed to the silver bromide 
grains. 

In these prior processes, reversal Was not com 
plete, that is, the reversal density was not re 
duced to zero. For this reason, the contrast of 
the image was low, and the background density 
high. With such processes it was impossible to 
obtain pure whites. 

It is therefore an object of the present inven 
tion to provide a novel direct positive photo 
graphic process. A further object is to provide a 
direct positive emulsion in which high contrast 
images can be obtained. A still further object 
is to provide a method of producing direct posi 
tive images of low minimum density. 
These objects are accomplished according to 

Our invention by incorporating any of certain de 
sensitizing compounds in a silver chloride emul 
sion, and fogging the emulsion before image 
iforning exposure. 
The photographic emulsion used in our process 

is a silver chloride emulsion containing Substan 
tially no silver bromide or silver iodide. To this 
emulsion we add the desensitizing compound in 
amounts ranging from 0.1 gram to 2 grams of 
compound per 100 grams of silver chloride. The 
emulsion is then coated on a Support and flashed 
with white light to fog it. It is then exposed to 
an image through a yellow filter and developed 
in the usual way to produce a positive image. 
The reversal speed of the emulsion is approxi 
mately 1/400 that of ordinary contact printing 
paper. 
The desensitizing compounds used according 

to our invention are benzothiazole, quinoline, 
indolenine, benzotriazole, and rhodanine Con 

2 
pounds having One or more nitro groups attached 
to a benzene nucleus which is either a part of the 
heterocyclic compound or is attached to it 
through a doubly-bonded carbon to carbon chain. 
The quaternary Salts of the benzothiazole, quino 
line and indolenine compounds are also suitable. 
Similar compounds without the nitro group 

: showed no appreciable enhancement of the 
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HerSchel efect, 
Compounds Suitable for use according to our 

invention are the following: - 

2-(o-nitrostyryl)-3-ethylbenzothiazolium iodide. Also 
Im- and p-nitrostyryl Compounds 
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2-(p-nitrostyryl)-quinoline metho-p-toluenesulfonate 
Also 6-ethoxy derivative, and o- and m-nitrostyry - 
compounds 
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4-(p-nitrostyryl)-quinoline methiodide 
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fogging the emulsion in the presence of Said 
compound. 

8. The method of making a direct positive 
photographic emulsion which comprises precipi 
tating silver chloride in gelatin, chemically 
strongly fogging the emulsion and then adding to 
it a compound Selected from the class consisting 
of benzothiaZole, quinoline, indolenine, benzo 
triazole and rhodanine compounds and their 
alkyl quaternary Salts having at least one nitro 
group attached to a benzene nucleus. 

9. The method of making a direct positive 
photographic emulsion. Which comprises precipi 
tating silver chloride in gelatin, chemically 
strongly fogging the emulsion and adding to the 
fogged emulsion of 2-nitrostyrylbenzothiazole 
quaternary Salt. 

10. The method of making a direct positive 
photographic entision. Which compriseS precipi 
tating silver chloride in gelatin, chemically 
strongly fogging the emulsion and adding to the 
fogged emulsion 2-(o-nitrostyryl) -3-ethylbenzo 
thiazolium iodide. 

11. The method of making a direct positive 
photographic enulsion which comprises precipi 
tating silver chloride in gelatin, chemically 
Strongly fogging the ennulsion and adding to the 
fogged emulsion a 2-nitroStyryl quinoline quater 
nary salt. 

12. The method of making a direct positive 30 2.384,593 
photographic emulsion which comprises precipi 
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6 
tating silver chloride in gelatin, chemically 
strongly fogging the emulsion and adding to the 
fogged emulsion 2-(p-nitrostyryl) . quinoline 
metho-p-toluene Sulfonate. 

13. The method of making a direct positive 
photographic emulsion which comprises precipi 
tating silver chloride in gelatin, chemically 
strongly fogging the emulsion and adding to the 
fogged emulsion of 6-nitro benzotriazole. 

14. The method of making a direct positive 
photographic emulsion which comprises precipi 
tating silver chloride in gelatin, adjusting the 
emulsion to an alkaline condition, strongly fog 
ging Said emulsion chemically With formalde 
hyde, adjusting the emulsion to an acid condition 
and mixing With it a 2-nitroStyryl benzothiazole 
quaternary salt. 

WTILLIAM B. KENDALL. 
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