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ABSTRACT OF THE DISCLOSURE

An onium halide compound, such as ‘1-phenethyl-2-
picolinium bromide or trimethylphenylammonium bro-
mide, with an image-forming combination containing a
heavy metal salt oxidizing agent, such as silver behenate,
and a reducing agent, such as a bis-naphthol reducing
agent, in a photosensitive and thermosensitive element
suitable for dry processing with heat, provides increased
photosensitivity and in some cases reduced background
densities. A. combination of a bis-g-naphthol reducing
agent and a colorless, speed-increasing, onium halide
compound in conjunction with a stable source of silver
for physical development is useful in photosensitive ele-
ments for dry processing. The element can contain a
sensitizing dye and an activator-toning agent. A stable,
developed image can be provided by heating the element
after exposure. The photosensitive component can be
photographic silver halide or other suitable photosensitive
metal salts.

BACKGROUND OF THE INVENTION

Field of the invention

This invention relates to photosensitive elements, com-
positions and processes for developing a latent image
using so-called dry processing with heat. In one of its
aspects, it relates to photosensitive elements suitable for
dry processing with heat containing a reducing agent,
especially a bis-naphtol reducing agent, an oxidizing agent,
especially 2 heavy metal salt oxidizing agent, and a
substantially colorless speed-increasing onium halide com-
pound, especially one containing a quaternary ammonium
halide salt which increases the photosensitivity of the
element as described. In another of its aspects, it relates to
a photosensitive composition suitable for dry processing
with heat containing a bis-naphthol reducing compound
and a speed-increasing addendum as described. Stiil an-
other of its aspects involves a method of increasing the
photographic speed of a photosensitive and thermosensi-
tive composition comprising an oxidation-reduction image-
forming combination, especially one containing a color-
less speed-increasing onium halide compound. A further
aspect relates to a dry process of developing and in-
creasing the speed with a reduction of minimum density
in some cases in a photosensitive and thermosensitive ele-
ment containing a reducing agent, an oxidizing agent and
a colorless onium halide speed-increasing compound as
described.

Description of the state of the art

It is known that, in an element containing a gelatin-
peptized silver halide emulsion, tertiary and quaternary
onium iodides can be used to inhibit the production of
yellow (dichroic) fog which is due to the presence of
physically developed silver as described in Dersch et al.,
U.S. Pat. 2,238,631 and U.S. Pat. 2,238,632 issued Apr. 15,
1941, and Dersch et al, U.S. Pat. 2,288,586 issued June
30, 1942. Some examples are trimethylsulfonium iodide,
methyltriphenylphosphonium iodide and methyl-tri-(3-
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hydroxyphenyl)arsonium iodide. These yellow fog in-
hibitors are added either to the emulsion before being
coated as an element or to the developer.

Carroll in U.S. Pat. 2,271,623 issued Feb. 3, 1942, has
shown that cationic surface active ammonium salts, when
incorporated in elements containing gelatin-peptized
grains, can increase the effective sensitivity of the emul-
sion and can cause supersensitization when used in con-
nection with certain spectral-sensitizing dyes. Two ex-
amples are lauryltriethylammonium perchlorate and ethyl-
ene-bis-dioxymethylpyridinium perchlorate. Also, Carroil
et al. in U.S. Pat. 2,334,864 issued Nov. 23, 1943, have
shown that by incorporating substantially non-surface
active cycloammonium salts in photographic silver halide.
emulsions, such as silver bromide or silver chlorobromide,
emulsions, the sensitivity of these emulsions is increased
measurably and is generally independent of spectral sensi-
tization. Some examples are N-g-phenylethyl-a-pico-
linium bromide, N-ethylquinaldinium bromide and N-8-
hydroxyethyl lepidinium perchlorate.

Quaternary ammonium salts have also been included in
an aqueous post-fixation bath for silver halide gelatin-
peptized elements as protection against sulfiding, stain-
ing, inadequate washing after fixing and image fading as
shown in U.S. Pat. 3,093,479 of Olivares et al. published
June 11, 1963. Some examples are laurylpyridinium
chloride, lauryltrimethylammonium chloride and cetyl-
pyridinium fluoride.

In color diffusion transfer processes, it has been found
that image densities are enhanced by carrying out develop-
ment in the presence of at least one onium compound
selected from a group consisting of quaternary am-
monium, quaternary phosphonium and tertiary sulfonium
compounds. The onium compounds apparently react
with dye developers to form salts which increase the
solubility and diffusibility of the dye developers from the
unexposed areas of a negative and also inhibit the transfer
of such developers from exposed areas, thereby improv-
ing the highlights as shown in U.S. Pat. 3,173,786 of
Green et al. published Mar. 16, 1965, and polaroid Bri-
tish Pat. 938,865 published Oct. 9, 1963. Some examples
are 1-(B-phenethyl)-2-methylpyridinium bromide, 1-
benzyl-2-methylpyridinium bromide, diethylcarboxymethyl
sulfonium bromide and carboxymethyltriphenylphospho-
nium bromide.

Alkaline solutions of onium compounds are known to
expedite the diffusion of dye developers from unexposed
areas to the surface of a photographic element and the
transfer of the resulting diffused positive image to a
dye developer receiving sheet superimposed on the
photographic element as described in U.S. Pat. 3,253,915
of Weyerts and Salminen issued May 31, 1966. Some
examples of the onium compounds are 1-benzyl-2-pico-
linium bromide, 1-phenethyl-2-picolinium bromide, anhy-
dro-1-(4-sulfobutyl)-2-picolinium  hydroxide, lauryldi-
methtylsulfonium p-toluene sulfonate and tetraethylphos-
phonium bromide.

It is known that the addition of mercuric ion, e.g., in
the form of mercuric acetate at about 0.005 to about
0.05 mole per mole of silver to a heat-developable photo-
graphic printing sheet containing photographic silver
halide, an organic silver salt and a reducing agent causes
a significant increase in photographic speed as described
in German Pat. 1,908,761 issued Feb. 18, 1969, or South
African Pat. 903,080 published Feb. 27, 1969.

It is also known that tetrazolium salts such as blue
tetrazolium or red tetrazolium can be employed as image-
forming compounds and as organic oxidizing agents in
the top layer of a photosensitive non-silver halide element
comprising zinc oxide as a photocatalyst and sodium
oxalate as a reducing agent. The above described ele~



ment is exposed for 20-30 seconds to a commercial sun

lamp and fixed by washing away the undeveloped inage-

forming blue tetrazolium along with the binder. The
image consists of insoluble formazan absorbed or ad-
sorbed on the surface of zinc oxide as described in U.S.
Pat. 3,152,903 of Shepard et. al. published Oct. 13,
1964, and U.S. Pat. 3,429, 706 of Shepard et al. pubhshed
Feb.' 25, 1969.

For photosensmve elements suxtable for so-called -dry
processing ‘with heat, a.method of obtaining increased
photosensitivity has been  to use sensitizing dyes as de-
scribed in-U.S. Pat. 3,152,904 of Sorensen et al. pub-
lished Oct. 13, 1964, and U.S. Pat. 3,457,075 of Morgan
et al. published July 22, 1969, or, more recently, mercuric
ion, as described above in German Pat. 1,908,761.

- Accordingly, there has been a continuing need for
addenda suitable for use in photosensitive and  thermo-
sensitive elements which will result in an increase in
photosensitivity, e.g., speed, and will not promote any
reverse effects such as increased minimum dens1ty and/ or
background ‘stain. -

SUMMARY OF THE INVENTION
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Tt has been found according to the invention, that -

the : described improvements are- provided in a photo-
sensitive and thermosensitive element comprising a sup-
port, an oxidation-reduction image-forming combination
comprising an oxidizing agent with -a reducing agent,
photographic silver halide, a binder and a substantially
colorless, . photographic speed-increasing onium halide.

" DETAILED DESCRIPTION OF THE INVENTION

A range of colorless onium halides can be employed
in the practice of the invention to .cause an increase in
photosensitity, i.e., speed, and in some cases to obtain
a reduction in background density. A suitable speed-inf
creasing onium halide compound is a quaternary onium
halide salt or a tertiary sulfonium halide salt of the

formulae:
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wherein X is halide such as chloride, bromide or iodide;
R; to Ry are each alkyl such as alkyl containing 1 to
20 carbon atoms, e.g., methyl, ethyl, propyl, butyl,
pentyl, hexyl, octyl, decyl, dodecyl, tetradecyl, hexadecyl,
octadecyl and eicosyl, aryl such as phenyl and naphthyl,
arylalkyl such as benzyl, phenethyl and phenylpropyl;
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Z, and Z; each represent nonmetallic atoms necessary

to complete a heterocyclic ring generally having 5 to
10 atoms in the heterocyclic nucleus such as. carbon,
nitrogen, oxygen, selemum and sulfur atoms to form
such heterocyclic rings as piperidine, pyridine, quinoline,
benzoquinoline, benzoxazole, benzoselenazole, thiazole,
benzothiazole, naphthothiazole, = benzimidazole, naph—
thimidazole, paphthoxazole, naphthoselenazole, isoqui-
noline, pyrrole, pyrrolidine and the like; and Y is mtro—
gen or phosphorus.

~The described . heterocyclic nucleus - or groups ican

contam substituents which do not adversely affect the de~
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sired propertles of the compound such as halogen, ]ower
alkyl and halo lower alkyl.

An especially suitable speed-increasing quaternary am-
monium compound is 1-phenethyl-2-picolinium bromide
of the formula:

i

N{e 7 :
(gH:)z
oHy

Other examples of suitable spéed-increasing quaternary
ammonium halide compounds which can be employed in
the practice of the invention include:

Methapyrilene hydrochloride.
Trimethylphenylammonium bromide. -
Tetra-n-propylammonium bromide.
Tetra-n-propylammonium iodide. .
w-Hydroxydecylpyridinium-chloride.
1-benzyl-2-picolinium - bromide.
1-y-phenylpropyl-2-picolinium bromide.
2,4-dimethyl-1-phenethylpyridinium - bromide.
2,6-dimethyl-1-phenethylpyridinium : bromide.
5-ethyl-2-methyl-1-phenethylpyridinium bromide.
a-P1colme-ﬁ-naphtholymethyl bromide. I
1-8-phenylcarbamoyloxyethyl-2-picolinium bromlde. -
2-ethyl-1-phenethylpyridinium: bromide.
1-phenethyl-2,4,6-trimethylpyridinium bromide.
1-phenethyl-4-n-propylpyridinium bromide. .
4-y-hydroxypropyl-1-phenethylpyridinium brom1de
1-n-heptyl-2-picolinium bromide.
2-isopropyl-1-phenethylpyridinium bromlde.
Tetraphenylammonium bromide.
Tetraethylammonium -bromide.
N-ethylpyridiniom ‘bromide. -
N,N-diethylpiperidinium bromide.
1-phenethyl-3-picolinium bromide.
Cetyltrimethylammonium bromide.
3-methyl-2-ethylisoquinolinium bromide. ..
1-ethyl-2-methyl-3-phenethylbenzimidazolium bromide.

Another suitable speed-increasing onium halide com-
pound is a quaternary phosphonium' halide ‘¢compound,
tetraethylphosphomum bromide; of the: formula' R

‘ (Fsz o
C:Hs—P—Czﬂs 9
B (.l}sz B R t

Other examples of suitable speed-mcreasmg quaternaryb
phosphomum halide compounds which can be employed
in the practice of the invention mclude

Ethylene-bls oxymethylphosphomum brom1de
Tetraphenylphosphonium bromide. . : :
Trimethylphenylphosphonium  bromide. -

Still another suitable speed-mcreasmg onium halide
compound is a tertiary sulfonium halide compound, tn—’
methylsulfomum iodide of the formula"

. _<|3Hs :
'[om—? ]1— '
CHil

Other examples of suitable speed-increasing tertlary sul-
fonium halide compounds which can be employed in the
practice of the invention mclude .

*+ Triethylsulfonium bromide.

70
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Butyldimethylsulfonium bromide.
Phenyldlmethylsulfomum bromide.

' Thé described speed-increasing onium compounds are
suitable- only in the form of a halide salt.: The desired
concentration of onium halide in an element .Or com-
position as described will depend on several factors, such’



3,679,422

as the particular image-forming combination, desired
image, processing conditions, particular onium compound
and the like. A suitable test to determine the speed-in-
creasing capabilities of an onium halide compound is
demonstrated in Example 3 wherein the speed-increasing
onium compound is added as an addendum at various
concentrations to a final coating dispersion. The test ele-
ment is then coated on a suitable support and compared
to an element which does not contain an onjum halide
compound. If, after exposure and heat processing, the
test element does not show a relative speed increase of
10 or more units after testing at several concentration
ranges, then the onium halide compound cannot be con-
sidered a speed-increasing addendum. The above speed-
increasing onium compounds can be used alone or in
combination.

Photosensitive and thermosensitive elements, which
are suitable for dry processing with heat, can provide a
developed image by physical development, such as de-
scribed in U.S. Pat. No. 3,457,075 of Morgan et al. issued
July 22, 1969. Other elements of this type are described,
for example, in U.S. Pat. No. 3,429,706 of Shepard et al.
issued Feb. 25, 1969, and U.S. Pat. No. 3,152,904 of
Sorensen et al. issued Oct. 13, 1964.

Suitable organic reducing agents which can be em-
ployed in the described combination include, for example,
substituted phenols and naphthols. The bis-naphthol
which is preferred is a bis-g-naphthol of the formula:

wherein each of Ry; and/or Ry, is hydrogen, alkyl with
1 to 3 carbon atoms, alkoxy, e.g., alkoxy containing
1 to 2 carbon atoms such as methoxy or ethoxy, halogen,
nitro, amino or a diazonium halide salt, and n is 0 or 1.
Suitable bis-g-naphthols which can be employed in the
practice of the invention include:

2,2-dihydroxy-1,1’-binaphthyl,
6,6’-dibromo-2,2’-dihydroxy-1,1’-binaphthyl,
6,6’-dinitro-2,2’-dihydroxy-1,1-binaphthyl, and/or
Bis-(2-hydroxy-1-naphthyl ) methane.

The described reducing agents are suitable in a range of
concentration; however, they are especially suitable at a
concentration from about 0.10 to about 0.75 mole of
reducing agent per mole of oxidizing agent.

Other reducing agents, which are typically silver halide
developing agents, can be used alone or in conjunction
with the above bis-naphthol reducing agents. Suitable
silver halide developing agents include, for example, poly-
hydroxybenzenes such as hydroquinone developing agents,
e.g., hydroquinone, alkyl-substituted hydroquinones as
exemplified by tertiary butylhydroquinone, methylhydro-
quinone, 2,5-dimethylhydroquinone and 2,6-dimethyl-
hydroguinone; catechols and pyrogallol; halo-substituted
hydroquinones such as chlorohydroquinone or dichloro-
hydroquinone; alkoxy-substituted hydroquinones such as
methoxyhydroquinone or ethoxyhydroquinone; methyl-
hydroxynaphthalene; phenylenediamine developing agents;
methylgallate; aminophenol developing agents such as
2,4-diaminophenols and methylaminophenols; ascorbic
acid developing agents such as ascorbic acid, ascorbic acid
ketols and ascorbic acid derivatives such as those described
in U.S. Patent 3,337,342 of Green issued Aug. 22, 1967;
hydroxylamine developing agents such as N,N’-di(2-
ethoxyethyl)hydroxylamine; 3-pyrazolidone developing
agents such as 1-phenyl-3-pyrazolidone and 4-methyl-4-
hydroxymethyl-1-phenyl-3-pyrazolidone including those
described in British Patent 930,572 published July 3, 1963;
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hydroxytetronic acid and hydroxytetronimide developing
agents; reductone developing agents such as anhydrodi-
hydropyrrolidino hexose reductone; and the like.

It is desirable to employ an activator-toning agent in
the elements, compositions and processes of the invention
to obtain a desired image, particularly when phenolic re-
ducmg agents are used. A suitable activator-toning agent
is a heterocyclic activator-toning agent containing at least
one nitrogen atom and of the formula:

wherein R;; is hydrogen, hydroxyl or a metal ion such
as potassium, sodium, lithium, silver, gold or mercury;
Z; represents atoms completing a heterocyclic nucleus,
especially a 5- or 6-member heterocyclic nucleus. The
atoms completing the heterocyclic nucleus can be, for
example,

—C—CH:CH;—

or an alkylene group containing 3 or 4 carbon atoms. The
atoms completing the heterocyclic nucleus can contain
various substituent groups such as amino, alkyl amino,
e.g., methylamino or ethylamino, hydroxyl, carbamyl and
the like.

An especially suitable activator-toning agent is a heter-
ocyclic activator-toning agent containing at least one
nitrogen atom which is preferably a cyclic-imide of the
formula:

Ry

wherein Ry, is hydrogen, hydroxyl, or a metal ion such
as potassium, sodium, lithium, silver, gold or mercury; Z,
represents carbon atoms of a series completing a cyclic-
imide nucleus, typically consisting of from 5 to 6 carbon
atoms, e.g., a phthalimide or succinimide nucleus. The
atoms of the cyclicimide nucleus can contain various sub-
stituent groups, especially amino, alkyl, such as alkyl con-
taining 1 to 5 carbon atoms, such as methyl, ethyl, propyl,
butyl or pentyl or aryl, such as aryl containing 6 to 20
carbon atoms, such as phenyl, tolyl and xylyl. Suitable
activator-toning agents which can be employed in the
practice of the invention include:

Phthalimide.
N-hydroxyphthalimide.
N-potassinm phthalimide.
N-silver phthalimide.
N-mercury phthalimide.
Succinimide.
N-hydroxysuccinimide.

The described activator-toning agents are suitable in a
range of concentration; however, they are especially suit-
able at a concentration from about (.10 mole to about
1.05 moles of activator-toning agent per mole of oxidiz-
ing agent.

Other so-called activator-toning agents can be employed
in combination with other components of the described
photosensitive and thermosensitive element in the practice
of the invention. Typically, a heterocyclic organic toning
agent containing at least two hetero atoms in the hetero-
cyclic ring of which at least one is a nitrogen atom is em-
ployed. These are described, for example, in U.S. Patent
3,080,254 of Grant issued Mar, 5, 1963. Suitable toners
include, for example, phthalazinone, phthalic anhydride,
2-acetylphthalazinone and 2-phthalylphthalazinone. Other
suitable toners are described, for example, in U.S. Patent
3,446,648 of Workman issued May 27, 1969.
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A non-aqueous, polar, organic solvent; such as a com-
pound containing a

) ——ﬁ——, —8= or —80;—
moiety, in a photosensitive and thermosensitive element
suitable for dry processing with heat can provide improved
maximum image densities, e.g., tetrahydrothiophene-1,1-
dioxide, 4-hydroxybutanic acid lactone -and methylsul-
finylmethane.

The described elements comprise a heavy metal salt

oxidizing agent, especially a silver salt of an organic acid.
The silver salt of the organic acid should be resistant to
. darkening under illumination to prevent undesired de-
terioration of a developed image. An especially suitable
class of silver salts of organic acids is represented by the
water-insoluble silver salts of long-chain fatty acids which
are stable to light. Compounds which are suitable silver
salts include silver behenate, silver stearate, silver oleate,
silver laurate, silver hydroxy-stearate, silver caprate, sil-
ver myristate and silver palmitate. Other suitable oxidiz-
ing agents are silver benzoate, silver phthalazinone, silver
benzotriazole, silver saccharin, silver 4’-n-octadecyloxydi-
phenyl-4-carboxylic acid, silver ortho-amino-benzoate, sil-
ver acetamidobenzoate, silver furoate, silver camphorate,
silver p-phenylbenzoate, silver phenylacetate, silver salic-
ylate, silver butyrate, silver terephthalate, silver phthalate,
silver acetate and silver acid phthalate. Oxidizing agents
which are not silver salts can be employed if desired, such
as zinc oxide, gold stearate, mercuric behenate, auric
behenate and the like, but silver salts are preferred.

The described element can contain a photosensitive salt,
especially a photosensitive silver salt. A typical concen-
tration range of photosensitive silver salt is from about
0.005 to about 0.50 mole of silver salt per mole of silver

~ salt of organic acid, e.g., per mole of silver behenate. Pre-
ferred silver salts are photosensitive silver halides, e.g.,
silver chloride, silver bromide, silver bromoiodide, silver
‘chlorobromoiodide, or mixtures thereof. The photosensi-
tive silver halide can be coarse- or fine-grain, very fine-
grain emulsions being especially useful. The emulsion con-
taining the photosensitive silver halide can be prepared
by any of the well-known procedures in the photographic
art, such as single-jet emulsions, double-jet emulsions such
as Lippman emulsions, ammoniacal emulsions, thiocya-
nate or thioether ripened emulsions, such as those de-
scribed in U.S. Pat. 2,222,264 of Nietz et al., issued Nov.
14, 1940, U.S. Pat. 3,320,069 of Illingsworth, issued May
15, 1967, and U.S. Pat. 3,271,157 of McBride, issued Sept.
6, 1966. Surface-image silver halide emulsions can be
used. If desired, mixtures of surface- and internal-image
silver halide emulsions can be used as described in U.S.
Pat. 2,996,352 of Luckey et al., issued Apr. 16, 1961.
Negative-type emulsions can be used. The silver halide
emulsion can be a regular-grain emulsion such as de-
scribed in Klein and Moisar, Journal of Photographic
Science, volume 12, No. 5, September-October (1964),
pages 242-251.

The silver halide emulsions employed in the practice
-of the invention can be unwashed or washed to remove
soluble salts. In the latter case, the soluble salts can be
removed by chill-setting and leaching or the emulsion
can be coagulation washed.

The silver halide employed in the practice of the inven-
tion can be sensitized with chemical sensitizers, such as
with reducing agents; sulfur, selenium or tellurium com-
pounds; gold, platinum or palladium compounds; or com-
binations of these. Suitable procedures are described, for
example, in U.S. Pat. 1,623,499 of Shepard, issued Apr. S,
© 1927; U.S. Pat. 2,399,083 of Waller et al,, issued Apr. 23,
- 1946; U.S. Pat. 3,297,447 of McVeigh, issued Jan. 10,

1967; and U.S. Pat. 3,297,446 of Dunn, 1ssued Jan. 10,
- .1967.

. Photosensitive silver halide emulsions employed in the
practice of the invention can be protected against the pro-
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duction of fog and can be stabilized against loss of sensi-
tivity during keeping. Suitable antifoggants and stabilizers,
e.g., used alone or in combination include, for example,
thiazolium salts; azaindenes; mercury salts as described,
for example, in U.S. Pat. 2,728,663 of Allen et al., issued
Dec. 27, 1955; urazoles; sulfocatechols; oximes described,
for example, in British Pat. 623,448; nitron; nitroindazoles;
polyvalent metal salts described, for example, in:U.S. Pat.
2,839,405 of Jones, issued June 17, 1958; platinum, palla-
dium and gold salts described, for example, in U.S. Pat.
2,566,263 of Trivelli et al., issued -Aug. 28, 1951, and
U.S. Pat. 2,597,915 of Yutzy et al., issued May 27, 1952.

A photosensitive and thermosensitive element and emul-
sions described and used in the practice of the invention
can contain various colloids alone or in combination: as
vehicles, binding agents and in various layers. Suitable
materials are typically hydrophobic, but hydrophilic mate-
rials can be also be employed. They are transparent or-
translucent and include both naturally occurring sub-
stances such as proteins, for example, gelatin, gelatin-de-
rivatives, cellulose derivatives, polysaccharides such as
dextran, gum arabic and the like; and synthetic polymeric
substances such as water-soluble polyvinyl compounds like
poly(vinyl pyrrolidone), acrylamide polymers and the
like. Other synthetic polymeric compounds which: can be
employed include dispersed vinyl compounds -such as. in
latex form and particularly those which increase dimen-
sional stability of photographic mmaterials.- Suitable syn-
thetic polymers include those described in U.S. Pat.
3,142,586 of Nottorf, issued July 28, 1964; U.S. Pat.
3,193,386 of White, issued July 6, 1955; U.S. Pat. 3,062,
674 of Houck et al., issued Nov. 6, 1962; U.S. Pat. 3,220,-
844 of Houck et al., issued Nov. 30, 1965; U.S. Pat.
3,287,289 of Ream et al., issued Nov. 22,°1966; and U.S.
Pat. 3,411,911 of Dykstra, issued Nov. 19, 1968. Effec-
tive polymers include water-insoluble polymers of alkyl
acrylates and methacrylates, acrylic acid, sulfoalkyl acry-
lates or methacrylates, and those which have cross-linking
sites which facilitate hardening or curing, as well as those
having recurring sulfobetaine units as described in Cana-
dian Pat. 774,054, Preferred high-molecular-weight mate-
rials and resins include polyvinyl butyral, cellulose ace-
tate butyrate, polymethyl methacrylate, poly(vinyl: pyr-
rolidone), ethyl cellulose, polystyrene, polyvinyl chloride,
chlorinated rubber, polyisobutylene, butadiene-styrene co-
polymers, vinyl chloride-vinyl acetate copolymers, copoly-
mers of vinylacetate, vinyl chloride and maleic acid, poly~
vinyl alcohol, and high-molecular-weight ethylene oxide
polymers. -

The photosensitive and thermosensitive layers and other
layers of an element employed in the practice of the in-.
vention and described herein can.be coated on.a.wide
variety of supports. Typical supports include cellulose
nitrate film, cellulose -ester film, poly(vinylacetal)" ﬁlm,,
polystyrene film, poly(ethylene terephthalate) film, poly-
carbonate film and related films or resinous materials, as.
well as glass, paper, metal and the like. Typically, a flex-
ible support is employed, especially a paper support which.
can be partially acetylated or coated with baryta and/or
an alpha-olefin polymer, particularly polymer of an
alpha-olefin containing 2 to 10 carbon atonis such as poly-
ethylene, polypropylene, ethylene-butene coponmers and
the like.

The photosensitive and thermosensitive and .other. hard-‘
enable layers of an element used in the practlce of this'i in-
vention can be hardened by various organic or 1norgan1c
hardeners, alone or in combination, such as aldehydes,.
and blocked aldehydes, ketones, carboxylic and carbonic
acid derivatives, sulfonate esters, sulfonyl halides and
vinyl sulfonyl ethers, active halogen compounds, epoxy
compounds, aziridines, active olefins, isocyanates, carbodi-
imides, mixed-function hardeners and polymeric harden-'
ers such as oxidized 'polysaccharides like dlaldehyde
starch and oxyguargum and the like.

The photosensitive and thermosensitive elements used
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in the practice of the invention can contain antistatic or
conducting layers. Such layers can comprise soluble salts
such as chlorides, nitrates and the like, evaporated metal
layers, ionic polymers such as those described in U.S. Pat.
2,861,056 of Minsk issued Nov. 18, 1958, and U.S. Pat.
3,206,312 of Sterman et al, issued Sept. 14, 1965, or in-
soluble inorganic salts such as those described in U.S. Pat.
3,428,451 of Trevoy issued Feb. 18, 1969. The photosensi-
tive and thermosensitive elements can also contain anti-
halation materials and antihalation dyes.

The photosensitive and thermosensitive layers or other
layers employed in the practice of the invention can con-
tain surfactants such as saponin; anionic compounds such
as alkyl aryl sulfonates described, for example, in U.S.
Pat. 2,600,831 of Baldsiefen issued June 17, 1962; ampho-
teric compounds such as those described in, U.S. Pat.
3,133,816 of Ben-Ezra issued May 19, 1964; and adducts
of glycidol and an alkyl phenol such as those described in
British Pat. 1,022,878.

The photosensitive and thermosensitive layers or other
layers employed in the practice of the invention can con-
tain plasticizers and lubricants. Suitable plasticizers and
lubricants include, for example, polyalcohols such as gly-
cerin and diols described, for example, in U.S. Pat. 2,960,-
404 of Milton et al. issued Nov. 1, 1966; fatty acids or
esters such as those described in U.S. Pat. 2,588,765 of
Robijns issued Mar. 11, 1952; U.S. Pat. 3,121,060 of
Duane issued Feb. 11, 1964; and silicone resins such as
those described in British Pat. 955,061.

If desired, the photosensitive and thermosensitive ele-
ments employed in the practice of the invention can con-
tain matting agents such as starch, titanium dioxide, zinc
oxide, ‘silica, polymeric beads including beads described,
for example in: U.S. Pat. 2,922,101 of Jelley et al. issued
July 11, 1961, and U.S. Pat. 2,701,245 of Lynn issued
Feb. 1, 1955.

The photosensitive and thermosensitive elements em-
ployed in the practice of the invention can contain bright-
ening agents including stilbenes, triazines, oxazoles and
coumarin brightening agents. Water-soluble brightening
agents can be used such as those described in German
Pat. 972,067 and U.S. Pat. 2,933,390 of McFall et al.
issued Apr. 19, 1960, or dispersion of brighteners can be
used such as those described in German Pat. 1,150,274,
U.S. Pat. 3,406,070 of Oectiker et al. issued Oct. 15, 1968,
and French Pat. 1,530,244. :

The various layers including the photosensitive and
thermosensitive layers of an element employed in the
practice of the invention can contain light-absorbing ma-
terials, filter dyes, antihalation dyes and absorbing dyes,
such as those described in U.S. Pat. 3,253,921 of Sawdey
issued May 31, 1966; U.S. Pat. 2,274,782 of Gaspar issued
Mar. 3, 1942; U.S. Pat. 2,527,583 of Silberstein et al.
issued Oct. 31, 1950; and U.S. Pat. 2,956,879 of Van-
Campen issued Oct. 18, 1960. If desired, the dyes can be
mordanted, for example, as described in U.S. Pat. 3, 282,-
699 of Jones et al. issued Nov. 1, 1966.

The photosensitive and thermosensitive layers used in
the practice of the invention can be coated by various
coating procedures including dip coating, airknife coat-
ing, curtain coating or extrusion coating using hoppers
such as described in U.S. Pat. 2,681,294 of Beguin issued
June 15, 1954. If desired, two or more layers can be coated
simultaneously such as by the procedures described in
U.S. Pat. 2,761,791 of Russell issued Sept. 4, 1956, and
British Pat. 837,095.

If desired, the photosensitive silver halide can be pre-
pared in situ in the photosensitive and thermosensitive
coatings of an element employed in the practice of the
invention. Such a method is described, for example, in
U.S. Pat. 3,457,075 of Morgan et al. issued July 22, 1969.
For example, a dilute solution of a halogen acid such as
hydrochloric acid can be applied to the surface of a thin
coating containing an organic silver salt, such as silver
bebenate, on a suitable substrate followed by removal of
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10
the solvent if desired. Silver halide is thus formed in situ
thfoughout the surface of the coating of the organic silver
salt.

The photosensitive silver halide can be prepared on the
oxidizing agent such as silver behenate or silver stearate
or other organic silver salt prior to application of the sil-
ver halide on the support employed. This is also described
in US. Pat. 3,457,075 of Morgan et al. issued July 22,
1969; for example, a halogen acid such as hydrochloric
acid or hydrobromic acid can be mixed with an organic
silver salt in a suitable reaction medium. A halide salt
more soluble than the organic silver salt can be added to
a suspension of the organic silver salt to form the silver
halide. A suitable reaction medium includes water or
other s_qlutions which do not interfere with the reaction.

Stability to print-out from light exposure is increased
by employing highly purified materials; for example, free-
dom from halides and sulfides increases stability to light
exposure, The use of highly purified silver behenate can,
for example, reduce propensity to print-out in background
areas of an element prepared according to the invention.

Spectral sensitizing dyes can be used conveniently to
confer additional sensitivity to the light-sensitive silver
1_1alide employed in the practice of the invention. For
instance, additional spectral sensitization can be obtained
py treating the silver halide with a solution of a sensitiz-
ing dye in an organic solvent or the dye can be added
in the form of a dispersion as described in British Patent
1,154,781, For optimum results the dye can either be
atdded to the emulsion as a final step or at some earlier
stage.

. Sensitizing dyes useful in sensitizing silver halide emul-
sions are described, for example, in U.S. Patent 2,526,-
632 of Brooker et al. issued Oct. 24, 1950; U.S. Patent
2,503,776 of Sprague issued Apr. 11, 1950; U.S. Patent
2,493,748 of Brooker et al. issued Jan. 10, 1950; and U.S.
Patent 3,384,486 of Taber et al. issued May 21, 1968.
Spectral sensitizers which can be used include the cya-
nines, merocyanines, complex (trinuclear or tetranuclear)
gerocy.anines, complex (trinuclear or tetranuclear) cya-
nines, holopolar cyanines, styryls, hemicyanines such as
enamine, hemicyanines, oxonols and hemioxonols. Dyes
of the cyanine classes can contain such basic nuclei as
the thiazolines, oxazolines, pyrrolines, pyridines, oxazoles,
thiazoles, selenazoles and imidazoles. Such nuclei can
contain alkyl, alkylene, hydroxyalkyl, sulfoalkyl, car-
boxyalkyl, aminoalkyl and enamine groups that can be
fused to carbocyclic or heterocyclic-ring systems either
unsubstituted or substituted with halogen, phenyl, alkyl,
haloalkyl, cyano or alkoxy groups. The dyes can be sym-
mefrical or unsymmetrical and can contain alkyl, phenyl,
enamine or heterocyclic substituents on the methine or
polymethine chain. ‘

The merocyanine dyes can contain the basic nuclei de-
scribed, as well as acid nuclei such as thiohydantoins,
rhodanines, oxazolidenediones, thiazolidenediones, bar-
bituric acids, thiazolineones and malononitrile. These acid
nuclei can be substituted with alkyl, alkylene, phenyl,
carboxyalkyl, sulfoalkyl, hydroxyalkyl, alkoxyalkyl, alkyl-
amino groups or heterocyclic nuclei. Combinations of
these dyes can be used, if desired. In addition, super-
sensitizing addenda which do not absorb visible light may
be included such as, for instance, ascorbic acid deriva-
tives, azaindenes, cadmium salts and organic sulfonic acid
as described in U.S. Patent 2,933,390 of McFall et al.
issued Apr. 19, 1960, and U.S. Patent 2,937,089 of Jones
et al. issued May 17, 1960.

The sensitizing dyes and other addenda used in the
practice of the invention can be added from water solu-
tions or suitable organic solvent solutions can be used.
The compounds can be added using various procedures
including, for example, those described in U.S. Patent
2,912,343 of Collins et al. issued Nov. 10, 1959; U.S.
Patent 3,342,605 of McCrossen et al. issued Sept. 19,
1967; U.S. Patent 2,996,287 of Audran issued Aug. 15,
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1961; and U.S. Patent 3,425,835 of Johnson et al. issued
Feb. 4, 1969.
A range of concentration of dye can be employed in
the practice of the invention. The desired concentration

will be influenced by the desired spectral sensitivity, other 5

components in the system, the desired image, processing
conditions and the like, Typically, a concentration of the
described sensitizing dye is -about 0.05 to about 1 milli-
gram. per square foot of the described photographic and
thermosensitive element, usually about 0.1 milligram per
square foot of dye being employed. In elements, as de-
scribed, typically a support is provided with a light-stable
organic silver salt oxidizing agent, an organic reducing
agent and photosensitive silver salt, especially silver
halide, which provides a photosensitive and thermosensi-
tive element. A visible image on the photosensitive -and
thermosensitive element can be produced within a few
seconds after exposure by heating the element to moder-
ately elevated temperatures, e.g., about 80° to. about
250° C.
~ " Accordingly, one embodiment of the invetnion is: in a
photosensitive and thermosensitive element comprising a
support an oxidation-reduction image-forming  combina-
tion comprising an oxidizing agent with a reducing agent,
photographxc silver halide and a binder; the improvement
comprlsmg a colorless, photographic, speed-increasing
onium halide.

For example, the photosensitive and ‘thermosensitive
element, as described, can comprise:

“(a) polyvinyl butyral binder,

(b) silver behenate,

(c) 2,2’-dihydroxy-1,1’-binaphthyl,

(d). photosensitive sitver halide,

(e) a sensitizing dye,

(f). phthalimide actxvator-tomng agent and

(g) ‘a speed-increasing onium halide, 1-phenethyl-2-pic-
olinium bromide or trimethylphenylammonium bro-
mide.

Another embodiment of the invention is a photosensi-
tive and thermosensitive composition comprising:

(a) an oxidation-reduction image-forming combmatlon
. comprising:
(i) an omdlzxng agent ‘with
. (ii) a reducing agent,
(b) photosensitive silver halide,
(c) a binder and
(d) a colorless, photographlc speed-mcreasmg omum
. halide.. .

For ‘example, the - photosensmve and thermosensmve

composition can comprise:

(a) about 0.10 to about 0.30 mole of l-phenethyl-z-

* picolinium bromide or about 0.20 to about 0.5¢ mole

- of trimethylphenylammonium bromide per mole of
silver halide,

(b) about 0.10 to about 0.75 mole of 2,2’-dihydroxy-
1,1’-binaphthyl per mole of silver behenate oxidizing

© agent,

(c). about 0.005 to about 0.50 mole of photosensmve
sllver halide per mole of silver behenate oxidizing agent

(d) about 0.10 mole to about 1.05 moles of phthalimide
activator-toning agent per mole of oxidizing agent.

Another embodiment of the invention is a method of
increasing the photographic speed of a photosensitive and
thermosensitive composition comprising:

(a) an oxidation-reduction 1mage-formlng combmatlon

- ‘comprising:

" (i) an oxidizing agent with
(ii) a reducing agent,

(b) - photographic silver halide,

(¢) a binder and
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(d) an activator-toning agent, comprising adding to the
described composition a colorless, photographic speed-
_increasing onium halide.

For example, the photosensmve and thermosensmve
element as described can comprise:

(a) polyvinyl butyral binder,

(b) photographic silver halide,

(c) phthalimide, .

(d) silver behenate,

(e) 2,2’-dihydroxy-1, 1'-bmaphthyl and . .

(f) l-phenethyl -2-picolinium bromide or trlmethylphenyl
ammonium bromide.

After exposure of the descnbed photosensmve and
thermosensitive element, the resulting latent image :is
developed .merely by heating the clement.: Accordingly,
another embodiment of the invention is: in a process of
developing a latent image in an exposed photosensitive
and thermosensitive element comprising a support, an
oxidation-reduction image-forming combination compris-
ing an oxidizing agent with a reducing agent, photographic
silver halide, a binder, an activator-toning ‘agent and a
colorless, photographic speed-increasing -onium halide,
comprising heating the descrlbed element from about 80'
C. to about 250° C.

A temperature range of about 125° C. to about 140°
C. is usually suitable for developing ‘and stabilizing a
desired image. By increasing or decreasing the length of
time of heating, a higher or lower temperature within
the described range can be employed. A developed image
is typically produced within a few seconds, such as about
0.5 second to about 60 seconds.
 The photographic process can comprise, for example,
exposing to actinic radiation  a photosensitive and thermo-
sensitive element comprising a-support,

(a) an oxidation-reduction image-forming combmatlon

~ comprising: .
(i) silver behenate with .
(ii) a bis-naphthol reducing agent,

(b) photographic silver halide,

(c) polyvinyl butyral,

(d) an activator-toning agent whlch compnses phthal-

imide or succinimide and = .
(e) an alkyl ammonium halide,.

and heating the described element from about 80° C to
about 250° C. for about 0.5 second to about 60 seconds.

-Processing is usually carried out under ambient condi-
tions of pressure and humidity. A temperature, pressure
and humidity outside normal atmospheric- conditions can
be employed if desired; however, normal atmosphenc con-
ditions are prefeérred. -

-In some cases, if desired, an element can be prepated
wherein the described silver halide can be in one layer
and other components in other layers. For example,
element according to_the invention can comprise a sup-
port, a layer contammg photographlc silver halide and a
layer comprising a so-called processmg composmon com-
prising:

(a) a silver salt of an organic acid,

(b) a reducing agent, as described,

(c) "an activator-toning agent,-as described, and
(d) a speed-increasing onium halide, as described'v

A processmg composition of this type is a photographxc
processing composition comprising:

(a) silver behenate,

(b) 22’-d1hydroxy-1 1-binaphthyl, SO
(c) phthalimide or N-hydroxyphthalimide and

(d) trimethylphenylammonium bromide.

Typically, a polyvinyl butyral binder 1s employed thh
this processing compos1t10n )

As another example, it is sometimes advantageous to
incorporate the bis-g-naphthol reducing agent and/or the
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trimethylphenylammonium bromide or 1-phenethyl-2-
picolinium bromide speed-increasing onium halide in a

14
A coating composition is prepared by mixing the fol-
lowing components:

polyvinylbutyral or cellulose ester binder and coat the G.
resulting composition as an antiabrasion overcoat on the Silver behenate 42.00
element as described. 5 Behenic acid 32,00
Other addenda known to be useful in photosensitive Polyvinyl butyral 15.00
and thermosensitive clements of this type, such as de- Sodium bromide 2.50
scribed in British Pat. 1,161,777 published Aug. 20, 1969, Phthalimide 8.50
and U.S. Pat. 3,152,904 of Sorensen et al. issued Oct. 13, Acetone-toluene (1:1 by volume) to 500.00 ml.
1964, can be employed in the practice of the invention. 1,
The following examples are included for a further After ball-mixing for about 18 hours, 2.0 ml. of the above
understanding of the invention. dispersion is combined with the following solutions:
EXAMPLE 1 _ ML
This is a comparative example. 15 Acetone containing 3.0% by weight 2,2’-dihydroxy-
A photographic element is prepared as follows: 1,1"-binaphthyl _— .
A coating composition is prepared by mixing the fol- Acetone-toluene (1:1 by volume) to a total of —...__ 8.00
lowing components: The resulting dispersion is coated on a paper support at
: a wet thickness of about 0.004 inch, dried, exposed to
%;Ezgige:;?fs—gz? g 920 tungsten light for 2 seconds and developed by heating
Polyvinylbutyral'—l 25 g on a .curv_ed hot blpck for 15 seconds at 130° C. The
Sodium bromide (I:eacts' with - silver behepate to form resulting jet-black images have an average maximum
" ca st densit yof 1.01 with a minimum density of 0.18 and a
silver bromide in situ—0.20 g. relative speed of 25
Acetone-toluene (1:1)—75.00 ml. Additional photosensitive and thermosensitive elements
After ball-mixing for about 18 hours, 2.0 milliliters of 25 are prepared, as described, with the exception that various
the above dispersion is combined with the following speed-increasing, onium compounds are introduced as ad-
solutions: denda to the final dispersion within a concentration range
- ML based on the moles of silver bromide present. Table 1
Acetone containing 5.0% by weight 2,2’-dihydroxy- 30 gives the relative speed, maximum density and minimum
1,1’-binaphthyl 2.00 density obtained after coating trimethylphenylammonium
Acetone containing 1.0% by weight phthalimide .- 2.00 bromide (I), w-hydroxydecylpyridinium chloride (II) and
Acetone containing 0.01% by weight 3-ethyl-5- 1-phenethyl-2-picolinium bromide (III) at various con-
(3-ethyl-2(3H)-benzothiazylideneisopropylidene)- centrations and processing with heat as described above.
2-thio-2,4(3,5)-oxazolidenedione oo 0.5 35 From Table I, it can be seen that the speed-increasing
Acetone-toluene (1:1 by volume) fo a total volume onium compounds are concentration-dependent and that
of 8.00 the most effective onium compound is 1-phenethyl-2-
The above final dispersion is coated on a paper support  picolinium bromide (III) at a concentration of 0.19 mole
at a wet thickness of about 0.004 inch, dried, exposed per mole of silver bromide.
TABLE I
Concentration of onium
compound
’ Onium Relative Grams/ Mole/
Example compound speed Dnin Dpax. mole AgBr  mole AgBr
SA.._. --- Control..___. 25 0.18 P R
3B L 88 0.20 1.24 5.4 024
3C.. RN S 75 0.18 0.78 10.8 .048
3D.. CI0. 88 0.10 0.92 53.5 0.19
3E_. CIL 88 0.12 0.92 107.0 0.38
3F_. SIL. 75 0.10 104 214.0 0.70
3G I 100 0.10 114 53.5 0.19
£ i S 75 0.12 L1 107.0 0.33

NorE.—I=Trimethylphenylammonium bromide; TI=w-Hydroxydecylpyridinium chlo-
ride; ITI=1-phenethyl-2-picolinium bromide.

for 1 second to tungsten light and developed by heating
on a curved hot block for 10 seconds at a temperature
of 140° C. The resulting jet-black image has a maximum
density of 1.26 with a minimum density of 0.15 and is
assigned a relative speed of 100.

EXAMPLE 2

This illustrates the invention.

The procedure set out in Example 1 is repeated with
the. exception that a methanol solution containing 2.5%
by weight of methapyrilene hydrochloride is added to the
final dispersion just prior to making the coating. The
element is developed as in Example 1; the resulting image
is jet-black-with a maximum density of 1.20 and a mini-
mum density of 0.09; the relative speed is 182.

EXAMPLE 3

This illustrates the invention.
A series of photographic elements is prepared as
follows: .
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No spectral-sensitizing dye.
EXAMPLE 4

This illustratés the invention.

The procedure set out in Example 3 for the prepara-
tion of the final dispersion is repeated with the exception
that 0.5 ml. of a methanol solution containing 0.01% by
weight of the same spectral-sensitizing dye as-described
in Example 1 is added to the final dispersion. The composi-
tion is repeated several times and coated on a paper sup-
port at a wet thickness of 0.004 inch, dried and heat-pro-
cessed as in Example 3. The resulting jet-black images
have an average maximum density of 1.10, a minimum
density of 0.17 and a relative speed of 100.

Additional spectrally sensitized, photosensitive and
thermosensitive elements are prepared as described above
with the exception that various speed-increasing onium
compounds are introduced as addenda to the final disper-
sion within a concentration range based on the moles of
silver bromide present. Table II gives the relative speed,
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maximum density and minimum density obtained after
coating, employing the following compounds:

Trimethylphenylammonium bromide (I),
1-phenethyl-2-picolinium bromide (IIT),
Tetra-n-propylammonium bromide (IV) and
Tetra-n-propylammonium iodide (V).

Various concentrations as set out in Table IT and process-
ing as described in Example 3 are employed. From Table

II, it can be seen that compound I, trimethylphenylam-~

monium bromlde, is the most effective at the lowest con-
centratlon, i.e., at 0.024 mole per mole of silver bromlde
in the presence of a spectral-sensitizing dye. ~

5

16
6. A photosensitive and thermosensitive element as in
claim 1 wherein said onium: hahde isa compound of the

formula:
I - 1‘11 “1®
[Rz—YI'-—Ih Xe
: ) Ry
I : I, @
.  |xo
Ru/ \R1_

TABLE II
Concentration of onium
‘compound
Onium Relative Grams/ Mole/
Example compound T8 Dmis. Dmax. mole AgBr mole AgBr
4A Control 100 0.17 1.10
4B L 138 0.20 1. 20 5.4 0,024
4C L 138 0.16 1,22 10.8 0.048
4D L 113 0.18 1.24 16.2 0.072
4E IIL 137 0.18 1.34 83.5 0.19
4F III 125 0.18 1.36 74.9 0.27
4G 1V, 126 0.20 1.18 - 107.0 0.40
4 H IV. 137 0.26 - 116 214.0 0.80
41 IV, 125 0.18 1.10 320.0 1.20
47 Vv 125 0.18 120 107. 0 0.34
4K V. 137 0.18 1.18 - 214.0 0.68
4L V. 137 018 = 112 428.0 1.36
4M V. 125 0.18 L12 ‘642, 0 2.02

Sensitizing dye:
dene)-2-thio-2 4(3 5) -oxazolidenedione,

EXAMPLE 5

3 - ethyl-5-(3-ethyl- 2(3H)-benzothiazylldenelsopropyll—

Similar results are obtained as in Example 4 also em-. 3

ploying tetraethylphosphonium bromide or tnmethylsul—
fonium iodide, as a colorless speed-increasing onium hal-
ide compound, in the described element. :

EXAMPLE 6

-'This is a comparative example.

40

The procedure set out in 4A-4D is repeated ‘with the

exceptxon that equimolar amounts of trimethylphenyl-

i ) 2 Q T
[ “N/] xe
Illu 3
[Rr—? ] x©
Rio

wherem Rl, R27 RS! Rb RS’ RG’ R’b RB’ RO and Rlo are
each selected from the group consisting of alkyl contain-

v

ammonium benzenesulfonate (VI) is substituted for tri- 45 ing 1 to 20 carbon atoms, phenyl naphthyl benzyl,
mcthylphenylammomum bromide (I) in the final disper-

sion. The composition is coated on a paper support at a

wet thickness of 0.004 mch, dried and heat-processed as.

in Example 3. No speed increase is observed. This exam-

__phenethyl ‘and phenylpropyl; X is a halide ion; Y is nitro-
gen or phosphorus; Z; and Z; each represent the atoms
necessary to complete a heterocyclic nucleus.

7. A photosensitive and thermosensitive element as in

ple shows that the speed-increasing omum salt must be in 50 claim 1 wherein said onium halide comprises about 0.10

the halide form.

Although the invention has been described in consider-
able detail with particular reference to certain preferred
embodiments thereof, variations and modifications can
be effected within the spirit and scope of the invention.

We claim:

56

1. In a photosensitive and thermosensitive element com-"

prising a support having thereon an oxidation-reduction
image-forming combination comprising a heavy metal
salt oxidizing agent with a reducing agent, photographlc

60

silver halide and a binder; the improvement comprising.

a substantnally colorless, photographic speed-mcrcasmg,
onium halide.

2. A photosensxtxve and thermosensmve element as in-

claim 1 also comprising an activator-toning agent com-
prising phthalazinone, phthalimide or succinimide.

3. A photosensitive and thermosensitive element as in
clalm 1 wherein said onium hahde is an alkylquaternary
ammonium halide.

- 4; A photosensitive and thermosensmve element as in
claim 1 wherein said onium halide is a quaternary phos-
phonium halide.

- 5. A photosensitive and thermosensitive element ag in
. zl:hlm 1 wherein said onium halide is a tertiary sulfomum

ide. . .
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mole to about 1.00 mole of 1-phenethyl-2-picolinium

. bromide per mole of said silver halide.

- 8. A photosensitive and thermosensitive element as in
claim 1 wherein said onium halide comprises about 0.01
to about 0,10 mole of trimethylphenylammonium bromide
per mole of said silver halide.

9. A photosensitive and thermosensitive element com-
prising a support, having thereon ]
(a) an oxidation-reduction image-forming combmatlon
comprising (i) silver behenate with (u) a bis-naphthol
reducing agent, .
(b) photographic sitver halide, -
(c) polyvinyl butyral,
‘(d) an activator-toning -agent whlch compnses suc~
- - cinimide or phthalimide, and . .
(e) an alkyl quaternary ammonium halide.
10. A photosensmve and thermosensitive element as m
claim 1 comprising a spectral-sensitizing dye. .
11.In a photosensitive and thermosensitive composi-
tlon comprising: .
(a) an oxidation-reduction image-forming combmatlon'
comprising (i) a heavy metal salt omdmng agent w1th
(ii) a reducing agent, .
-(b) photosensmve silver halide, and
(c) a binder; the improvement comprising
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(d) a colorless, photographic speed-increasing, onium
halide.

12. A photosensitive and thermosensitive composition
as in claim 11 also comprising an activator-toning agent
comprising phthalazinone, phthalimide or succinimide.

13. A photosensitive and thermosensitive composition
as in claim 11 wherein said onium halide is an alkyl
quaternary ammonium halide.

14. A photosensitive and thermosensitive compositicn
comprising:

(a) an oxidation-reduction image-forming combination
comprising (i) silver behenate with (ii) a bis-naph-
thol reducing agent,

(b) photographic silver halide,

(c) polyvinyl butyral,

(d) succinimide or phthalimide and

(e) 1-phenethyl-2-picolinium bromide or trimethyl-
phenylammonium bromide.

15. A photosensitive and thermosensitive composition

as in claim 11 comprising a spectral-sensitizing dye.

16. A photosensitive and thermosensitive composition
as in claim 11 wherein said onium halide comprises about
0.10 mole to about 1.00 mole of 1-phenethyl-2-picoliniun
bromide per mole of said silver halide.

17. A photosensitive and thermosensitive composition
as in claim 11 wherein said onium halide comprises about
0.01 to about 0.10 mole of trimethylphenylammonium
bromide per mole of said silver halide.

18. A process of developing a latent image in an ex-
posed photosensitive and thermosensitive element com-
prising a support, an oxidation-reduction image-forming
combination comprising a heavy metal salt oxidizing agent
with a reducing agent, photographic silver halide, a binder,
an activator-toning agent and a colorless, photographic
speed-increasing, onium halide comprising heating said
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element from about 80° C. t» about 250° C. to form a
stable, developed image.

19. A process as in claim 18 of developing a latent
image comprising heating said element at about 80° C. to
about 250° C. for about 0.5 to about 60 seconds.

20. A process as in claim 18 of developing a latent
image in said exposed photosensitive and thermosensitive
element wherein said onium halide is an alkyl quaternary
ammonium halide. )

21. A process of developing a latent image in an ex-
posed photosensitive and thermosensitive element com-
prising a support, having thereon

(a) an oxidation-reduction image-forming combination

comprising (i) silver behenate with (ii) a bisnaph-
thol reducing agent,

(b) photographic silver halide,

(c) polyvinyl butyral,

(d) an activator-toning agent which comprises suc-

cinimide or phthalimide and

(e) an alkyl ammonium halide,
comprising heating said element to about 80° C. to about
250° C. for about 0.5 to about 60 seconds.
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Patent No. 3,079,422 pated July 25, 1972

' Inventor(s) Richard A. DeMauriac and Gary L. Hiller

It is certified that error appears in the gbove-identified patent
and that said Le;ters Patent are hereby corrected as shown below:

o '?

Column 2, line 40, "polaroid" should read
---Polaroid---. Tine 56, ”methtylsulfonlum should read
———methylsulfonium-—-

Column 3, line 20, "reverse! should read
-—-adverse---. Line 34, ”photosen81t1uy ‘should read
~--photosensitivity---.

Column 4, line 27,'”naphtholymethyl"'Should read’
---naphthoylmethyl---. '

Column 5, line W4, "2,2-" should read --- 2,2'- -=-.

Column 11, line 21 "spvetnion" should read
-—-invention---. C

Column 14, line 16, "total of" should read ---total
volume of---. Line 22, Mdensit yof" should read ---density of---.

Column 15, Table II, line 4 I, "320.0" should read
---321.0---.

Signed and sealed this 29th day of May 1973,

(SEAL) ' _
Attest: '
_ R

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




