An Accelerated Process for Anscochrome Color Films

By WILLIAM L. WIKE

ANSCOCHROME-TYPE color films, which
were initially released in 1955, consist
of a number of multipurpose camera
and duplicating-film products, all of
which can be processed in the same
solutions. The initial process, identified
as the Anscochrome Process, was de-
signed to operate at 68 F and required
a processing time of 75 min, exclusive
of drying.

In 1961, a new process, the AR-1,
reduced the processing time to ap-
proximately 45 min. The reduction
in time was realized through changes
in chemistry and by increasing the
temperature of the process to 80F.
After the release of the AR-1 Process,
a number of new Anscochrome reversal
camera films were introduced. These
new films, namely, Anscochrome D-50,
Anscochrome D-100, Ultra-Speed Ans-
cochrome and Anscochrome T-100,
were specifically designed for the AR-1
Process, thereby replacing the former
68 F processing conditions. An ac-
celerated AR-2 Process has now been
designed to supplement the AR-1 Pro-
cess.

The principal objective in designing
the AR-2 Process was to shorten the
process time without altering the photo-
graphic characteristics of Anscochrome
color films. Secondary objectives were
to: (1) maintain the process tempera-
ture at 80 F; (2) minimize the number
of formulation changes; and (3) retain
processing compatibility with all the
Anscochrome films. These objectives
have been realized through the chemistry
of the AR-2 Process. This process
will develop Anscochrome-type color
films in approximately 20 min at a
temperature of 80 F instead of 45 min
as hitherto required. Anscochrome
films processed through the AR-2
Process are comparable in photographic
quality with those processed in the
AR-1 Process. Although formulation
adjustments toward increased develop-
ing power often result in side effects
such as increased granularity, steeper
gradation and higher stain, none
of these undesirable characteristics is
observed with the AR-2 Process;
nor is the physical quality of films
affected. The AR-2 Process was pur-
posely designed to operate at the same
temperature (80 F) as the AR-1 Process
to facilitate existing temperature control
equipment in commercial laboratories.
The difference in solution chemistry
between the AR-1 and the AR-2
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processes is solely in the developer
formulations.

This accelerated process is also more
adaptable to small developing machines.
The AR-2 Process is recommended
primarily for cine machines. It is
of interest in converting processing
machines of limited tank capacity to
Anscochrome processing and in in-
creasing the output of existing Ans-
cochrome processors.

Table I. AR-1 Process Procedure.

Step at 80 F

First Developer #504A ., . . . . .
Short-Stop Hardener #907. . . . .
Wash and re-exposure . . . . . .
Color Developer #611A , . . . . .
Short-Stop Hardener #907, . . . .
Wash., . . ... ....... .
Bleach #718B ., . . . . . . ...
Wash. . . .. .........
Fixer §806A. . . . . .. .. ..
Wash. . . ., ... ......
Conditioning bath (16mm film only)
Wash. . . . .. ... .....
Anti-Spot Rinse #951D , . . . . .
Total time (wet process) . . . ., .
Dry 8090F  30-40% RH
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The AR-2 Process

The AR-2 Process as outlined in
Table I has the same number of steps
as that used in the AR-1 Process. The
first developer is a fast acting solution
that is similar to but not interchangeable
with the AR-1 first developer. A
combination short-stop hardening bath
follows. The re-exposure required to
reverse the image is carried out during
the initial washing step in the process.
Subsequent color development forms
positive silver and dye images simul-
taneously in each of the three emulsion
layers, followed by a second short-stop
hardening bath. All silver formed dur-
ing both first and color development is
then converted in a bleach solution.
After a brief rinse to minimize carry-over
of bleach, the converted silver salts,
along with undeveloped silver halides,
are fixed out, leaving a positive dye
image. Postfixing steps include a wash,
a conditioning bath which makes the
film more pliable, a brief water rinse
and finally an anti-spot dip rinse.
Conventional cine drying equipment
is used to dry the film.

As in most color reversal processes,
the first developer represents the most
critical step in the AR-2 Process. Since
the immersion time for this step is, by
design, quite short in duration, it is
extremely important to maintain control
of time, temperature and agitation.
It is recognized that existing cine pro-
cessing machines will probably require

Table II. AR-2 Process Procedure,

Time
(min)
Step at80 F

First Developer $505 , . . . . . . 3.5
Short-Stop Hardener $907 1.5
Wash and re-exposure . . . . . , 2.0
Color Developer #625 . . . . . . 4.0
Short-Stop Hardener #907 1.5
Wash, . . .. ... ...... 2.0
Bleach #718B . . . . . . . .. 2.0
Rinse (Water) , . . . . .. ... .5
Fixer #806A ., . . . . . . . .. 2.0
Wash, . ., ., . ... ...... 1.0
Conditioning bath (16mm film only) .5
Wash, . . . .. ........ 1.0
Final Rinse $951D , . . . . , . .5
Total time (wet process) , , ., . . 22.0

Dry 80-90 F 30-40% RH

an immersion time slightly different
from that outlined in Table II for best
results. However, once the optimum
immersion time has been established for a
given machine, that time for first develop-
ment should be maintained to within
+15s to insure uniform results. The
temperature of the first developer solution
should be controlled to within 0.5 at
80 F. In addition, agitation or circula-
tion rates should be constant and repro-
ducible in this solution.

Overdevelopment in the first developer
due to an increase in time or temperature
will affect the photographic characteris-
tics of Anscochrome films. Compared
to films developed at the optimum time
and temperature, films subjected to
extended first development will be
faster in speed and lower in maximum
density. The gradation will be steeper,
especially in the highlight areas. Con-
versely, films which do not receive suffi-
cient first development will show a loss
in speed, higher maximum density
and softer highlight gradation (Fig. 1).

To obtain optimum photographic
and physical results, strict time and
temperature specifications must also be
maintained for the secondary solutions.

Another aspect in the control of
any photographic process is the main-
tenance of the chemical activity in
all solutions. The most important
chemical factors to be controlled are:

(1) accurate mixing of the starting
solutions and their respective replenish-
ers,

(2) maintaining the correct replenish-
er rates, and

(3) maintaining the pH of the solu-
tions within their respective recom-
mended ranges.

Chemistry of the AR-2 Process

In order to provide a reversal process
which would be shorter in time, it
was necessary to reduce the immersion
times in both developer solutions since
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Sea-sick re

Use a Canon Scoopic-16 to
shoot hand-held movies,
and your audience won't get
the shakes. Mount it inside
Canon’s underwater
housing and the Scoopic-16
will stay healthy, too.

And a healthy Scoopic-18
is quite a camera, indeed.
Everything about it—
contoured handgrip (with
thumb-action shutter
release), lightweight,
balanced design—was
planned to give you
convenience and comfort
in hand-held action.

You can even follow the actlon underwater,

Canon Scoople-18: Uses 16mm film, single or

The shooting is just as
easy. Scoopic-16 combines
fully automatic CdS
exposure control and an
integral 13-76mm zoom lens
with reflex viewing and
electric drive. No fussing
with lens turret, or with
meter and diaphragm
control—unless you want to.
Even loading, of standard
16mm spools, has been
automated.

8o go where the action is
—even underwater—with
Canon’s Scoopic-16, the
point-and-shoot camera for

film-makers who have to
shoot instinctively and get -
it right the first time.

For more facts, see your
dealer or write to:
Canon U.S.A, Inc.,

64-10 Queens Boulevard,
Woodside, New York 11377

Canon
Scoopic-16

with the new Scoopic underwater housing. 1t
gives you full control of focus, zoom and shutter,
with a clear view (through heavy-duty acrylic
sides), of the camera’s eyeplece, at depths down
to 200 feet. Three oversize handles and slight
negative buoyancy make It as easy to handle in
the water as Scooplic Is on dry land. And you can
change film without removing the camera or
spoiling the watertight seais.
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double perforated on standard 100° spools.
Canon-Zoom lens, 1/1.6 coated, Zoom range
13-76mm, ratio 5/86:1, focusing to § feet. Fully
automated, motorized CdS exposure control
system (with manual override) cross-coupled to
all running speeds, all f-stops (f/1.6-f/22).
Selected aperture shows on scale in viewfinder.
Running speeds: 16, 24, 32, 48 ips. Viewing
brightness not affected by f-stop. Corrective,
adjustable eyepiece. Self-resetting {lim counter.
Motor driven by one 12.5v interchangeable,
rechargeable nickel cadmium battery (shoots
approximately 8 rolis/charge).
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these two particular steps consumed
the longest time in the AR-1 Process.
During initial experiments on increasing
the reaction rate of the first developer,
it was observed that by increasing
the concentration of sodium thiocyanate
in the AR-1 First Developer, the reaction
rate was increased by about 25%,.
Figure 2 shows the sensitometric results
obtained by processing identically ex-
posed films in

(a) AR-1 First Developer for 8.5
min @ 80 F, and

(b) AR-1 First Developer plus addi-
tional sodium thiocyanate for 6 min
@80 F

Subsequent addition of phenidone
to the AR-1 First Developer increased
the reaction by an additional 25%,.
The combination of the increase in
thiocyanate concentration and the ad-
dition of phenidone permitted the
immersion time to be reduced from
8.5 min to approximately 3.5 min
at 80 F. Although these two changes
were sufficient to match the standard
AR-1 First Developer in speed, it was
necessary to make additional changes
in concentrations of hydroquinone and
borax to achieve satisfactory photo-
graphic results, These changes con-
stitute the formula for the AR-2 First
Developer. Figure 3 exhibits the sensi-
tometric results obtained when identi-
cally exposed films were:

(a) developed for 3.5 min at 80F
in the AR-2 First Developer,

(b) developed for 3.5 min at 80F
in the AR-1 First Developer, and

(c) developed for 8.5 min at 80F
in the AR-1 First Developer.

The next objective was to increase the
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activity of the color developer solution
through chemical additives. A primary
chemical compound in the color devel-
oper for the AR-1 Process is Beta
phenylethylamine. This is used to
accelerate the activity of the developing
agent in this step. Experimental tests
showed that by increasing the concen-
tration of Beta phenylethylamine (DA-3),
the immersion time normally required
to produce optimum color coupling

AR-2 Flrst Dovnloptr-é
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could be reduced by approximately
609%. This increase in concentration
of DA-3 is the major change instituted
in the AR-2 Color Developer. Minor
chemical and pH adjustments were
necessary to optimize this developer.
Sensitometric results show the faster
reaction rate of the AR-2 Color Devel-
oper as compared to the AR-1 Color
Developer, when identically exposed
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The SM60 cannot be stereotyped—is equally at home
in the studio or in the field—stand-mounted or hand-
held—in uses as diverse as outdoor sporting events
and elaborate variety shows. Small wonder that audio
engineers have called it one of the most versatile
omnidirectional dynamics they’ve ever encountered,
for the SM60 is a unique combination of good-looks,
strength, performance and economy.

The smooth, wide-range response provides cleanest,
natural reproduction of both speech and music. A very
effective built-in wind and “pop” filter protects against
undesirable effects of close-talking.

Lustrous, non-glare metallic finish and tailored-to-the-

hand dimensions provide striking on-camera appear-
ance and superior handability. Specially reinforced
machined-steel case front is designed to take abuse
that would ruin other microphones—you can drop it
on its nose without damage to the internal structure!
Efficient windscreen and front end are quickly and
easily removable for cleaning.

Best of all, it is priced competitively with conventional
“workhorse"” microphones. Why not check out an SM60
now? See your Shure Professional Products Distributor,
or contact Mr. Robert Carr, Manager of Professional
Products Division, Shure Brothers, Inc., 222 Hartrey
Ave., Evanston, 1ll. 60204—Phone 312 - 328-9000.
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VERSATILE OMNIDIRECTIONAL DYNAMIC MICROPHONE

replaceable.

Shiure Brothare; Ine, it ;

RV i i

THE LAST WORD IN WEARABLE LAVALIER MICROPHONES ... BY SHURE

Specifically designed for. radio, TV, motion pictures . . . matches well in
sound with stand or desk mounted units. Smoothly-contoured, machined-
steel case and recessed grille for minimum clothing noise, Exclusive
. snap-in mounting of microphone for greater ‘convenience, security.
“Positive Lock” lavalier goes on in an instant--provides simple, noise-
less position” adjustment. Extra-flexible, kink-free rubber cable is easily

' MODEL SM51 DYNAMIC LAVALIER

%
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films were processed in each developer
for 4 min at 80 F (Fig 4).

The chemistry of the AR-2 Process
for the remaining or secondary solutions
is identical to that of the AR-1 Processor.

Time and Temperature Tolerances

The AR-2 Process was designed
to produce optimum results for Ans-
cochrome type color films at 80F,
Lower temperatures with increased times
in this chemistry will provide satisfactory
results but this procedure obviously
defeats the objective of reducing the
process time. The developers should
be maintained to within =+05F,
the secondary solution to within =3 F
and the washes between 75 and 80 F.
The developers, bleach, fixer and con-
ditioning bath should be circulated
for temperature control and agitation.
It may be necessary to circulate all
solutions in order to maintain the rec-
ommended temperatures in a given
installation depending upon the existing
local conditions.

Agitation

The developers are agitated either
by the use of turbulation tubes directed
against the film or by distribution tubes
located in the bottom of the tank.
Air agitation is used in the short stop
hardening baths to provide rapid, even
action. Valves should be provided
on the air lines for control of the amount
of air used for agitation.

Replenishment Data

Since the AR-2 Process is intended
primarily for motion-picture laboratories,
it is economically feasible to replenish
all of the solutions on a continuous
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basis. The replenishment data as out-
lined in Table III should serve as a
satisfactory starting point for most
machines. The use of replenishers pro-
vides considerable savings in chemical
costs and enhances more uniform pro-
cessing. With proper replenishment in
cine processors, solutions may be main-
tained in close control indefinitely.
This requires adjustment of replenish-
ment rates to fit the specific machine
and adequate chemical controls. Best
results are obtained with regular photo-
graphic crosschecks of developers and
their replenishers along with accurate
chemical analysis.

Filtration

All of the chemical solutions used
in the AR-2 Process should be filtered
to remove dirt and sludge. This pro-
vision will ensure physically clean
processed film.

Chemicals — Mixing Directions

The formulas for all of the chemical
solutions used in the AR-2 Process
are tabulated in Tables IV—X. The
chemical constituents in each solution
should be added in the order outlined.
The developers and their replenishers

are susceptible to oxidation and pre-
caution should be taken to avoid stirring
air into the solution during mixing.

All of the chemical constituents should
be added slowly with mechanical mixing
to prevent caking.

The factors of greatest influence
when mixing photographic solutions
are time, temperature and initial volume
of water. In regard to time, any chemical
constituent should not be added until
the previous one has fully dissolved.
The temperature for mixing a particular
solution should follow the manufacturer’s
recommendation. The amount of water
as prescribed prior to the addition
of the initial chemical compound should
be used to ensure solubility.

Process Control

The process control procedure rec-
ommended for the AR-2 Process is
identical to that presently used to
control the AR-1 Process. Anscochrome
D-100 Type 2210 is used as the control
material, and the same process toler-
ances are recommended for the AR-2
Process.

Generally, the solutions used in the
AR-2 Process behave like the cor-
responding solutions in the former
chemistry. However, due to the shorter
immersion times and the increased
reaction rates of the solutions, it is
necessary to apply narrower tolerances.

(4) First Developer: As mentioned
earlier, the first developer solution
is the most critical step in the process.
Rather large shifts in speed, color balance
and gradation may be produced by
variation in time and/or temperature.
Improper replenishment rates will cause
process variations. Over-replenishment,
increased time or higher temperatures
will cause an increase in speed and/or
steeper gradation, and generally the
color balance will become greener.
Lower speed and a more magenta
balance could be attributed to inade-
quate replenishment, insufficient im-
mersion time or too low a temperature.

(B) Color Developer: The color de-
veloper solution used in the AR-2
Process, while not as sensitive to varia-
tions as the first developer also requires
close control. Shifts in color balance
and speed will be noted from time and
temperature variations as well as with
replenishment differences.

Contamination of color developer

Table III. AR-2 Process Replenishment Data.

Replenishment ml/1000 ft
Solution 16mm 35 mm 70mm Replen. Formula

First Developer #505 , . . . 1000 2200 4400 505R

Stop Hardener #907, . . . . 400 800 1760 907R

Color Developer #625 , . . . 900 1980 3960 625R

Stop Hardener #907, . . . . 400 880 1760 907R
Bleach #718B e e e 300 660 1320 718B-R
Fixer #806A . ., . . . . . . 200 440 880 896A-R
Final Rinse #951D , . . . . 14 30 60 951D-R
Conditioning bath Per Analysis
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‘Want to put new life
in a tired lab processor?

Your best source for
fine quality accessories
and replacement parts

If your lab processor is performing ‘‘below par,” give
it a new lease on life with fine quality Treise accessor-
ies! Our new-type heat exchangers and precision con-
trols accommodate the higher temperatures required
by the latest film emulsions. We can supply you with
new ball-bearing rollers guaranteed. to *“roll free,”
improved film spools and bearings, sound track appli-
cators with micrometer control, self-powered wax
applicators, high efficiency squeegees, close-tolerance
sprockets, and many other accessories specially de-
signed for smoother processor performance.

WE BUILD . . . REBUILD . . . or REPLACE!

Treise engineers have the specialized knowledge
needed to build any size of continuous lab processor

. . from small compact B&W models to high speed
150 fpm capacity color processors, and to provide
maximum film capacity consistent with high quality
and within practicable budget limits. Whatever you
buy from Treise — from a giant processor to a tiny
part—you have the assurance of performance possible
only from a manufacturer noted for its outstanding
laboratory experience!

WRITE FOR CATALOG on TREISE
PROCESSORS and ACCESSORIES!

REISE ENGINEERING, INC.

1941 FIRST STREET » SAN FERNANDO, CALIFORNIA 91340 » (213) 365-3124
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Table IV. AR-2 Process — First Developer and First Developer Replenisher.

505 505R
EDTA , ., ... ... e 0.8g 0.8¢g
PhenidoneB , . . . . .. .. .. 1.0g 1.5g
Metol. . . . C e e e 3.0¢g 35¢g
Sodium sulﬁte, anhydrous ..... 50.0 g 52.0g
Hydroquinone , . 12.0g 12.0¢g
Sodium hydroxide, 76% fakes . . . 12.0¢ 140¢g
Borax - 5SHO . . . ... .. .. 300g 32.0¢g
Sodium bromide . . . . . . . . . 2.0g 1.0g
Sodium thiocyanate . . . . . . . 40g 4.0¢g
Potassium jodide . . . . . . . .. 12.0 mg 10.0 mg
DA-7. . . .. ... 1.0g 0.5g
Watertomake , . ., . . . . . .. 1.0 liter 1.0 liter
pH. . . . . oo oo 10.35 = 0.5 10.40 = 0.5

Table V. AR-2 Process — Color Developer and Color Developer Replenisher.

625 625R
EDTA, . . . . . .. ..... 08¢g 08g
Sodium sulfite, anhydrous ..... 2.0g 2.5¢g
Sodium hydroxide, 76% flakes . . . 10.7 ¢ 12,4 ¢
Borax - SH,O ., . . . . . . ... 30.0g 33.0g
Sodium bromide . . . . . . . . . 0.86g 0.5¢g
Sodium sulfate, anhydrous . . . . . 100.0 g 1200 g
DA3 . . o vt it 3.5¢ 43¢
S5, . .. s 50g 8.0g
Watertomake , . . . . .. ... 1.0 liter 1.0 liter
PH. . . . . .. .. L, 10.75 == 0.5 10.75 £ 0.5

Table VI. AR-2 Process ~— Short-Stop Hardener and Replenisher.

907 907R
Potassium alum sulfate - 12H,O 200g 35.0g
Sodium sulfate, anhydrous . . . . . 200¢g 30.0g
Boricacid . . . . . . . .. 40g 1.0g
Sodium acetate. . . . . . . . .. 25.0¢g 20.0g
Acetic acid, glacial . . . . . . .. 12,0 ml 22.0 ml
Water tomake . . . . . . . .. 1.0 liter 1.0 liter
pH.. . . . .. ... ... .. 4.5 +0.10 4.0 & 0.10

Table VII. AR-2 Process — Bleach and Bleach Replenisher.

718B 718B-R
Potassium ferricyanide, . . . . . . 80.0¢g 100.0 g
Potassium ferrocyanidg,- 3 H:O . . 50g
Sodium bromide , . . . . . . .. 15.0¢g o 30. 0 g
Sodium nitrate | . . . .. . .. 300¢g 38.0g
Sodium acetate , . . . . . . .. 10.0¢g 12.0¢g
Acetic acid, glacial ., . . . . . . . 1.5 ml 2.5ml
Watertomake . . . . . . . . .. 1.0 liter 1.0 liter
pH. . . . .. ... 0. 524+1.0 51=%1.0

Table VIII. AR-2 Process — Fixer and Fixer Replenisher.

806A 806 A-R
Sodium thiosulfate, anhydrous . . . 130.0 g 150.0 g
Sodium sulfite, anhydrous . . . . . 40¢g 6.0g
Borax - 5HO . ... ... .. 6.0g 80¢g
EDTA . . .. ... .. .. .. 0.8g 0.8¢g
Sodium hydroxide, 76% flakes . . . 0.8¢g 0.7g
Formalin, 40% . . . . . .. .. 15.0 ml 20.0 ml
Water to make . . . . . .. 1.0 liter 1.0 liter
pPH. .. . ... .. ...... 10.0 £ 0.10 10.1 &= 0.10
Table X. AR-2 Process — Final Rinse and Replenisher.

Starting soln. Replenisher

Waterat 75-85F, ., . . . . . . ... .. 750.0 ml 750.0 ml
Dow Corning Silicone Emulsion #36 ..... 2.0ml 10.0 ml
Watertomake . . . . . . .. .. ... 1.0 liter 1.0 liter
PH. . . . . ... ... e e e e 7.5 % 0.50 7.5 &= 0.50

Table IX. AR-2 Process = Conditioning
Bath and Replenisher.

Starting
soln. Replenisher
Methyl cellosolve
acetate , .. 40.0ml 40.0 ml
Diethyl carbitol . . 30.0 ml 30.0 ml
Water to make 30.0 ml

by first developer wiil result in low
maximum density and a blue or greenish
balance. As little as 19, of first developer
solution is required to produce ob-
jectionable results.

(C) Short-Stop Hardener: It is im-
portant to control the pH of this solu-
tion within the desired range (4.3-4.7).
Higher or lower pH values will affect
the hardening properties of this bath.
Also too high a pH leads to insufficient
short-stopping and scumming.

(D) Bleach: Low concentration of
ferricyanide and sodium bromide due
to inadequate replenishment or ex-
cessive dilution will cause insufficient
bleaching. Since the immersion time
in the bath is only 2 min, it is extremely
important to maintain 70 grams per
liter of ferricyanide and 15 grams per
liter of bromide. Minor shifts in pH
will not affect the bleaching or photo-
graphic results.

(E) Fixer: The pH of this solution
should be maintained at the recom-
mended range (10.0 &= 0.1) to ensure
good hardening.

General processing information found
in the AR-1 Anscochrome Motion
Picture Process Manual (formerly the
AR-80 Manual) with the exception
of the developer formula and the
process timing, also applies to the AR-2
Process described herein and should
be followed.

Conclusion

Anscochrome color films and their
respective processing procedures have
been improved in the last ten years,
culminating in present films and the
AR-1 and AR-2 Processes designed
to operate at 80 F. The AR-2 Process
is identical to the previous AR-1 Process
in regard to basic processing steps
but different in both time and chemistry
of the developer solutions. This process
provides increased production capacity
due to a shorter process cycle. The
AR-2 Process is recommended primarily
for cine processing machines because
of the short immersion times required
for Anscochrome film in this process.
The AR-2 Process represents a further
step in the continuing effort to shorten
the process cycle for color reversal color
films.
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