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This invention relates to improvements in photographic
developers, and particularly to an improved high speed
developer adapted for developing black and white mov-
ing picture films.

This application is a continuation in part of my co-
pending application Serial No. 310,350, filed September
18, 1952 for High Speed Photographic Developer, now
abandcned,

It is a priacipal object of the present invention to pro-
vide a novel and improved high speed developer for use
in developing black and white negative moticn picture
film at normal room temperatures, and without the use
of a prehardener.

In carrying out the present invention a developing
solution is employed in which the developing agents may
te metol or a similar well known compound in com-
bination with hydroquinone. An element of the inven-
tion consists in the fact that I use a concentration approxi-
mnately 9 times greater than the concentration of these
developing agents which would normally be employed
for the development of commercial black and white
meving picture films at ordinary room temperature.
The formula set forth in Example 1 develops motion
picture negative film under normal room -tempera-
tures in approximately 20 seconds without the use
of a pre-hardener. This solution when mixed has excel-
lent keeping qualities and can be stored in stop-
pered bottles or covered containers for long periods
of time without noticeable deterioration. A gallon solu-
tion of the formula set forth in Example 1 will proc-
ess 1500 ft. of 16 mm. negative film without loss of
strength. If replenishment during processing is requirad
fresh developer of the same formula can be added. The
negative image of film processed in the solution of Ex-
ample 1 shows excellent tonal gradation and can be
printed by contact or optically onto a positive film. On
normal speed negative pancromatic films, the grain struc-
ture is slightly more than on films developed in Buffered
Borax.

The formula set forth in Example 2 has a faster proc-
essing time even than that set forth in Exampie 1. The
solution of Example 2 will develop a negative image cn
black and white motion picture film in from 12 to 15 ssc-
onds. This soluticn also works at normal room tempera-
tures without the use of a pre-hardener.

The fixing solution used with these high speed de-
velopers takes approximately 55 seconds as compared
with the 3 to 5 minutes normally required.

It will be understood in each of the two examples
shown that the severzl chemicals employed as preserva-
tives, alkaline agent, accelerators, restrainers may be
used in different strengths which may vary from 25 to
200% in accordance with the experience of those skilied
in the use of these chemicals.

The following are given as illustrative developing solu-
tions in accordapce with the invention:
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Example 1
Grains
The sulphate of p-methylaminophenol (graphol,
metol, elon) :
Hydraquinone
Sedivm hydroxide . ______
Sodium sulphite .
Sodium phosphate (tri-basic) oo .
Boric acid (crystals)
Potassium bromide _ . ______.
Potassium sulfocyanate (crystals) ..
Water to make 1 gallon.

Dieveloping time at 75° F.—135 seconds
Developing time at 70° F.—20 seconds
Developing tims at 65° F.—25 seconds

In the above formula it wiil be understood that sul-
phate of p-methylaminophenol, usually referred to as
metol, is a high factor developer giving detail quickly
and building up density slowly. The hydroquinone is a
very much slower developer which is frequently used in
combination with metol. The sodium sulphite is uti-
lized as a preservative and as a solvent for the silver
halides. The sodium hydroxide is an alkaline agent, the
sodium- phosphate (tri-basic) is here used to improvs
the tonal quality in the development of the silver nitrate.
The boric acid (crystais) are a less energetic accelerater
here employed, and have been found in the present soln-
tion to improve the image slightly. The potassivm
bromide is a resirainer. The potassium sulfocyanate
(crystais) are a fog inhibitor and operate to keep ths
image clear during the development.

Example 2

The sulphate of p-methylaminophenol | 50 grains....| 200 grains,
(Graphol).

Hydroquinone__ ... __________.. 300 grains...| 284 oz.

Sodium Sulphite 134 0% e ane 702,

Sodium Hydroxide__ 275 grains___| 24 oz.

OB e 10z,

&0 grains.___| 200 grains.
75 grains..._| 300 grains.
320Z oo . 1 gallon.

Developing time 12 seconds at 70° F.

A developer capable of preducing a full and satisfac-
tory development of black and white negative motion
picture film of the general type above referred to in a
substantially shorter fime than the development pericd
required for Examples 1 and 2 has been evolved from a
refatively small number of the ingredients employed in
these examples.

FExample 3

The sulphate of p-methylaminophenol.____ 8 grains. ... 64 grains.

Hydroguinone. .. __.___..... .| 150 grains. ..} 1,200 grains.
Sodinm sulphite | 34 0Z-_ .| 8,062 grains.
= Sodium hydroxide.___ _} 137 grains.._| 1,100 grains,
Potassium sulfocyana -} 20 grains..__| 169 grains.
Water to make 160Zcaocau s 1 gallon.

The formula of Example 3 includes the developing
agents sulphate of p-methylaminophenol and hydro-
quinone together with sodium hydroxide and potassium
sulfocvanate. Sodium sulphite is added to this solution
as a preservative. It will be undersiood that the several
ingredienis of the formulas illustratsd in Examples 1, 2
and 3 are subject to substantial variation to produce
desired gradations in the characteristics of the developer
employed. I have found such variations to be prac-
ticable within the foliowing limits. _

For each gallon of water to make the sulphate of p-
methylaminonhenol must be included in its usual pro-
portion of 30 to 100 grains although 60 grains within
limits of about 10% more or less is preferred. The
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amount of hydroquinone employed is subject to substan-
tial variation which will preduce a corresponding varia-
tion in the development rate. I have found that be-
tween 1200-1300 grains represent a maximum amount
of hydraquinone which may be used, and that most of
the benefits of high speed development are lost if an
amount iess than 625 grains is used. Sodinm hydroxide
is employed at the rate of approximately 134 to 3V oz.
although 2% oz. within 10% more or less is preferred.
Potassium suifocyanate may be employed at the rate
of 100 to 300 grains, although the relatively restricted
amount of 150 to 160 grains is preferred. Sodium sul-
phite is added to the solution as a preservative, and to be
fully effective for this purpose must be employed at the
rate of about 7 oz. The sodium phosphate, boric acid,
potassium bromide included in the formulas of Examples
1 and 2 to conirol and smooth the action of the de-
veloper have been omitted from the formula of Example
3 in the interest of greater speed of development.

When used for the development of black and white
motion picture film the developer of Example 3 will pro-
duce a completely developed image in about 5 seconds’
time. The developer of Example 3 is found to produce
a satisfactory image, but is practicable for use only when
provision can be made for an extremely accurate con-
trol of the immersion time of the film in the developer.

The developer of Example 3 has also beea utiiized
and has been found most satisfactory as use for a de-
veloper in the reversal process for black and white mov-
ing picture film which, after exposure, is reversed and
is projected as a positive film. An exposed strip of re-
versible black and white moving picture film was de-
veloped in the developer of Example 3. A satisfactory
first development of the film was obtained in approxi-
mately 45 seconds as compared with the 2 to 3 minuies’
interval required for this development stage with the de-
velopers of Exampies 1 and 2, and as compared with
the usval 12 minutes or more required with present com-
mercially available developers.

The invention having been described what is claimed is:

1. A high speed photographic developer for black
and white moving picture and similar films having for
each gallon of water between 30 and 100 grains of sul-
fate of p-methylaminophenol, between 625 and 13060
grains of hydroguinone, between 1% and 3%% oz. of so-
dium hydroxide, and between 100 and 300 grains of po-
tassium sulfocyanate as ingredients thereof.

2. A high speed photographic developer for black and
white moving picture and similar films having for each
gallon of water 60 grains of sulphate of p-methylamino-
phenol within 10%, between 625 and 1300 grains of hy-
droquinone, 1100 grains of sodium hydroxide within
10% more or less, and between 150 and 300 grains of
potassium sulfocyanate as ingredients thereof.

3. A high speed photographic developer for black and
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white moving picture and similar films having the ingre-
dients in about the proportions given:

The sulphate of p-methylaminophenyl ____grains_.. 8
Hydroquinone ..o do____ 150
Sodium sulphite . 0z.. %
Sodium hydroxide -l ——-_grains__ 137
Potassium sulfocyanate 20

Water to make 16 oz.

4. In the development of black and white moving
picture and stmilar films the step of immersing said film
in a bath having the composition of claim 3 at room
temperature for a time interval in accordance with the
following schedule: 5 seconds at 70° F.

5. A high speed photographic developer for black
and white moving picture and simiiar films having the
ingredienis in about the proportions given:

The sulphate of p-methylaminophenol . _______
Hydrogquinone
Sodium sulphite oo
Sodivm hydroxide . _______
Sodinm phosphate (Tri-basic)
Boric acid (crystals)
Potassium bromide __________________________
Potassium sulfocyanate (crystals)
Water to make 1 gallon.

6. In the development of black and white moving
picture and similar films the step of immersing said film
in a bath having the composition of claim 5 at room tem-
perature for a time interval in accordance with the fol-
lowing schedule:

15 seconds at 75° F.
20 seconds at 70° F.
25 seconds at 65° F.

7. A high speed photographic developer for black and
white moving picture and similar films having the ingre-
dients in about the proportions given:

The sulphate of p-inothyhmhophcnol 50 grains_._.| 200 grains.

Hydroquinone. 300 grains 234 0z.
Sodium sulphite 134 oz 7 0z.
Sodium hydroxide 275 gra 24 02,
Sodium phosphate (Tri-Basic)- Y oz. l 1oz,
Boricaeid . __________________ -| 50 grains....i 200 grains,
Potassium sulfocyanate. .| 75 grains__._| 300 grains.
Water e 3207 . _____ 1 gallon.

8. In the development of black and white moving
picture and similar films the step of immersing said film
in a bath having the composition of claim 7 at room
temperature for a iime integral in accordance with the
following schedule: 12 seconds at 70° F.
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