
Hot Processing of B&W Films
Jack and Sue Drafahl

Editor's Note: Although the following process has been used successfully by Jack and Sue Drafahl in their lab, we
recommend that our readers run their own tests to determine its suitability.

MANY TIMES THE difference
between a successful photo lab and
one that fails, is the approach taken
to lab procedures. Some labs do ex-
actly as the manufacturers tell
them, and others experiment and
try to improve what took large cor-
porations millions of dollars to per-
fect. We fall into the latter category.

You may ask why we don't leave
well enough alone! We feel the
phrase "Can't see the forest for the

films, the resulting negatives were
as good as those processed at 68
degrees, but with many additional
benefits.

Advantages of
Hot Processed Films

The first and most obvious advan-
tage to this process is the much
shorter processing times. In most
cases the overall processing time is

supply, and this process will help
divert needed water to other uses.
In many labs, especially during the
hot times of the year, refrigeration
units for processors are necessary to
keep the chemistry at 68 degrees.

By not using these units, you
remove another refrigeration chem-
ical from the environment. Most
labs are already using a 100 degree
supply for their color processes, and
the added energy is minimal for the

he most important part of setting up your hot black and
white film processing line is your time-temperature charts.

trees" applies to many of these cor-
porations. They develop wonderful
products and then give generic in-
structions, so anyone buying the
product will have success.

In our lab we want each product
to be cost effective, easy to use,
have maximum quality, and mini-
mum effect on the environment. So
when we set up a specific lab ser-
vice, we try to go beyond the man-
ufacturers recommendations.

We use a special rotary film pro-
cessor called a Wing-Lynch Model 5
that allows us to vary photographic
processes dramatically through the
use of special software that drives
the unit. In a matter of seconds we
can change the wash time, develop-
ment temperature, order of chem-
icals, and a variety of other vari-
ables. The Model 5 and our other
film processors all process color film
at 100 degrees.

When we started our black and
white film processing service, we
wondered why the manufacturers
insisted on 68 degrees for the pro-
cessing temperature. So we pro-
cessed several types at 100 degrees
and were surprised at the results.
With the exception of a couple of
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cut in half or more. The shorter pro-
cessing time increases the capabil-
ity of the processor, giving the cus-
tomer a quicker turn-around time.
The hot processing requires less
chemistry and less work time to
process each roll, thus reducing the
film processing cost.

Quality of the films processed at
100 degrees is very similar to those
processed at 68 degrees, except
when some films are processed in T-
Max developer. If you process at 68
degrees in T-max developer and do
not fix the film long enough or use
too short a wash time, a magenta
stain may appear. With the 100 de-
gree process we have never seen a
magenta stain in T-Max developer.
We have found that many of the
films with long processing times do
have a slightly tighter grain pattern
due to the decreased wash time.

For environmentalists, we feel the
100 degree process is a new step in
preserving the ecology. This process
uses less chemistry, thereby less
chemistry is wasted in the sewer
system. A 50% reduction in water
usage means 50% less treatment of
waste water.

In many states water is in short

extra heat for the black and white
film processors. We have also found
that most all of the present day
black and white films can be pro-
cessed in one chemical for one de-
velopment time which could sim-
plify your lab tremendously.

Disadvantages of Hot Processing

The biggest disadvantage of this
process is not knowing which films
can or cannot be processed at 100
degrees. Before processing any black
and white film at this temperature
in your processor, you should run
tests on each film type you plan on
processing in your lab.

As a rule of thumb, we have found
most of the older films developed
before the T-grain films will reticu-
late, scratch, and possibly slide right
off the film base. Of the two dozen
films we tested so far we have found
that Kodak Pan-x, Plus-x and Tri-x
are definitely not candidates for this
process. The Kodak T-Max line, on
the other hand, seems to love the
process, and we have many profes-
sional photographers coming to us
just for our hot T-Max processing.

(Continued on page 64)
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PROCESSING TIMES FOR HIGH CONTRAST
B&W FILMS IN KODALITH DEVELOPER

(KODALITH AND LPD LINE FILMS)

100 DEGREES

P RE-SOAK

DEVELOPER

WASH

FIX

WASH

1 MIN.

3 MIN.

.5 MIN.

3 MIN.

3 MIN.

KODALITH DEVELOPER MIXED AT 1:3 RATIO

PROCESSING TIMES FOR SPECIAL
APPLICATION B&W FILMS IN D-11

(RAPID PROCESS COPY FILM)

100 DEGREES

PRE-SOAK

DEVELOPER

WASH

FIX

WASH

2 MIN.

2 MIN.

.5 MIN.

3 MIN.

3 MIN.

TWO FILMS CAN DRY D-11 TO 1 GAL WATER

Hot Processing
(Continued from page 63)

Presoak the Film

Because of the high temperatures
and short development times we
have found it very beneficial to add

a presoak step to the process. This
will heat up any mechanical parts
touching the film, and will allow for
more even development. The water
that has soaked into the film acts as
a buffer when the hot developer
first strikes the film. This step is
common practice with color films
processed at this temperature.

Modify the Fixer

We use Kodak Rapid Fix in liquid
form and add 500 ml with water to
make 1 working gallon of fixer. We
have eliminated the hardener for
two reasons. First the newer black
and white films no longer require
the hardener as their emulsions can

DE-TAR CONCENTRATE
DEVELOPER RACK AND TANK CLEANER

Use the One That Works
DE-TAR CONCENTRATE is a specially formulated
solution designed to rapidly remove developer tar
from processors.

• Dissolves Developer Residue • Virtually Odorless
• Rinses Freely with Water • Contains Corrosion Inhibitors

• Augments Ultrasonic Cleaners

SAFE • EFFECTIVE • LOW COST

BETHAR PRODUCTS
7805 SE 13th Ave. • Portland, Oregon 97202

(503) 231-5521

DON'T THINK 'NEGATIVE'ABOUT
"HANDLING CUT NEGATIVES"
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THINK POSITIVE
THINK PRODUCTIVITY

THINK PROFITABILITY
THINK THINK III

write or call
THINK INC.

4924 Buttermilk Hollow Road
West Mifflin, PA 15122

412/469-2210
24 hr. FAX: 412/469-3327

See us at PMA. Chicago—Booth 533



stand the abuse. Secondly and most
important, the fix does not work
very well at 100 degrees when
hardener is added. If it is added, the
fix will die early and/or turn solid
white and never clear. Many of the
magenta staining problems attrib-
uted to T-Max films and developers
can be traced to the hardener. Re-
moving an unnecessary chemical
will lower the chance of staining.

Selecting Your B&W Developers

Every photographer has a per-
sonal favorite developer for process-
ing, but a photo lab has to go with
the most cost effective, versatile
developer that maintains the high-
est quality. We use the T-Max liquid
developer for all the general films
because it is easy to mix, works well
at 100 degrees and has a shelf life of
over one month when kept heated
at 100 degrees, 24 hours a day.

Because of the higher temper-
atures, we found that we could re-
duce the chemical mixing ratios and
still achieve proper film develop-
ment. After extensive testing we
settled on a 1:6 ratio for T-Max de-
veloper instead of the recom-

mended 1:4 ratio.
Our basic time/temperature com-

bination for general purpose films
shot at their correct ISO is 4 minutes
in 1:6 T-Max developer at 100 de-
grees. A push of 1 stop would in-
crease development to 5.5 minutes
and a two stop push would increase
to 7.5 minutes. We tested 3 Kodak
films, 3 Agfa films, 3 Ilford films and
1 Fuji film at these processing times
and found them to meet all our cus-
tomers' requirements.

Most labs standardize on two litho-
graphic films for high contrast copy
work. Kodalith film is normally used
to reverse the image and give a
negative. For example, black type
on white paper would become clear
type on a black background. These
Kodalith negatives are used to make
high quality prints, and a variety of
lecture slide manipulations. LPD
film is very similar to Kodalith ex-
cept it gives a positive rendition of
the original. For example, black
type on white paper would become
black type on a clear background.

Kodalith A & B developer is our
choice of developer for processing
Kodalith and LPD line films. With
the Kodalith developer we stuck to

the recommended 1:3 mixing ratio
(surprise!).

We mix the powder version of this
chemical and keep the A and B
parts separated until processing.
The Wing-Lynch processor we use
automatically mixes the two parts
at the beginning of the process. We
have tested and proved that both
Kodalith and LPD films can be pro-
cessed at 100 degrees for 3 minutes
using a 1:3 developer dilution and
the same rapid fix without harden-
er as previously mentioned.

Our third chemical is an old
favorite, Kodak Dll. We use this
chemical for any high contrast
situation, or films like Kodak Rapid
Process Copy Film. This very unique
Kodak film has an unbelievable ISO
rating of .03 that allows the lab to
make direct black and white copy
negatives as well as 35mm copies of
large X-rays. Because this film is a
direct positive, it must be process-
ed in a moderately high contrast
black and white developer. The big-
gest chemical saving was with D-ll
chemistry, where we settled on a
very unscientific measurement of
two Kodak film cans of dry chem-

(Continued on page 66)

ARMADILLO TERRITORY

S U P P L I E R S OF :
KONICA Papers
Him A ( . m c r . s

A R M A D I L L O
HOUSTON

800/762-8088
713/583-1556

A u l h o r i / c d KONICA
D i s t r i b u t o r for;
T E X A S , L O U I S I A N A
* A R K A N S A S

PHOTO S U P P L Y
DALLAS

800/444-9154
214/988-0824

FILMGUARD
CORPORATION

NO ONE CAN BEAT THE QUALITY
OF OUR ARCHIVAL FILM SLEEVES
and no one has
better customer
service or delivery.
When you tire of
hassling with the
others . . . phone
Sandy for friendly,
courteous service. SANDY SINCLAIR

Customer Service

1 -800-777-7744
Fax 619-741-3037

FILMGUARD CORPORATION
P.O.BOX 788
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T-MAX POSITIVE DEVELOPING KIT

PROCESSING STEP

First Developer

Rinse
Bleach

Rinse
Clearing Bath
Redeveloper

Rinse
Fix
Wash
Dry

68

6 MIN

.5 MIN
2 MIN

1.5 MIN
2 MIN

6 MIN

.5 MIN

5 MIN

15 MIN

TEMPERATURE

75 **100

5 MIN
.5 MIN
2 MIN

1.5 MIN
2 MIN

5 MIN

.5 MIN

5 MIN
15 MIN

"The 100 degree process was not included with the data
was derived through processing in our lab on a Wing-Lynch

3 MIN
.25 MIN

2 MIN

1 MIN

1 MIN

3 MIN

.25 MIN
3 MIN

7 MIN

sheet, and
processor.

PROCESSING TIMES FOR
TONE NEGATIVE FILMS IN

100 DEGREES NORMAL

PRE-SOAK 1 MIN.

DEVELOPER 4 MIN.

WASH .25 MIN.

FIX 4 MIN.

WASH 6 MIN.

B&W CONTINUOUS
T-MAX DEVELOPER

PUSH 1 PUSH 2

1 MIN.

5.5 MIN.

.25 MIN.

4 MIN.

6 MIN.

TESTED FILMS INCLUDE:

KODAK T-MAX 100, T-MAX 400, T-MAX 3200

AGFA APX 25, APX 100, AP 400

ILFORD PAN F, FP4, FP5

FUJI NEOPAN 1600

KODAK TECHNICAL PAN AT HIGH CONTRAST

T-MAX LIQUID DEVELOPER MIXED

1 MIN.

7.5 MIN.

.25 MIN.

4 MIN.

6 MIN.

AT 1:6 RATIO

Hot Processing
(Continued from page 65)

istry mixed in 1 gallon of water.
Because of a very short 2 min-

utes developing time we recommend
at least two minutes of water pre-
soak. The wash in-between can be
dropped to 1 minute, and 4 minutes

in the fix will completely clear
the film. We found that the develop-
ment time can vary considerably,
depending on how much contrast
the customer wants in the final
copy. This film tends to have very
low D-max and many of our custom-
ers prefer to have more contrast
than in the original.

Time/Temperature Charts

Kodak T-Max 100 negative and
Technical Pan films can be con-
verted to a direct positive using a
special processing kit from Kodak.
The T-Max positive is used to make
high quality black and white slides
from color slides, color prints, and

HOUSTON INTERNATIONAL, LTD.

PAPER PROCESSORS
F rom the custom lab to the high production photofinisher. there's a

HOUSTON paper processor to fit your needs. The same skilled
craftsmanship, careful attention to detail, and choice of components for

dependable trouble free operation that has made HOUSTON film processors
the standard for over 55 years is also incorporated into HOUSTON paper
processors. HOUSTON offers a complete processing/drying system, with no
required extras. All the precise controls
and features for consistent top
quality performance are built-in.
Along with the minimal
maintenance requirements.
HOUSTON provides
more productivity per
dollar invested than any
other manufacturer.

) Multi-lane models
) Models for 3'/2 inch

to 30 inch wide paper.
O Capacities from 3'/2 fpm to

45 fpm per strand.
) Infrared lane censors.
) Precise replenishment.
) Precise temperature controls.
) Temperature controlled air dryers.

O Type 316 stainless steel.
O Higher production per dollar invested.
) Made in the U.S.A.

What ever your needs
in paper or film

processors, talk to
HOUSTON first.

I INTERNATIONAL, LTD.
655 E. 20th Street P.O. Box 5269 Yuma. AZ 85364

(602) 782-3677 Telex: 165-153
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FREE APPETIZERS FROM PRO-LINE TM

Plus a Superb Menu of Photo Accessories ...
Mats • Slide Mounts • Pages • Sleeves • Compressed Air

Chemicals • Glassines • Mailers • Markers / Pens
Binders / Rods • & Much More

We're so confident you'll like our appetizing photo sleeves
and photo accessories that we want to whet your appetite

with FREE SAMPLES I
Special Features of Our Appetizing Sleeves Are:

• Absolute Archival Quality • Custom Sizes
• Crystal Clear • Shipping Within 24 Hours

To take a taste, simply call or write for a delicious order of
free samples today. We'll wait on you hand and foot and

we'll even pick up part of the check -
10% OFF all first orders for new accounts.

For The Best Service In Town
Call 1-800-677-3686 /1-800-677-FOTO Today

Kleer-Vu Plastics. Inc. • Kleer-Vu Drive - Brownsville. TN 38012

PHOTO LAB MANAGEMENT



black and white prints. The Tech-
Pan positive is used to make high
contrast copy slides from line art
work or high contrast slides.

We do not normally offer this pro-
cess in our lab, but we had an op-
portunity to test a couple of kits to
see how they would perform at 100
degrees. The quality of this process
is excellent at 68 degrees and per-
forms equally as well at 100 degrees.
We did find that you should rate the
T-max 100 at ISO 50 and the Tech-
Pan at ISO 64 when you process at
either temperature. At 100 degrees
the first developer time has been
reduced from 6 minutes down to 3
minutes and the remaining times
are proportionally reduced as
shown in the chart. We made no
changes to the chemical mixing, ex-
cept for the fix which remained the
same as all our other black and
white processes.

Run Your Own Mixing/Time-
Temperature Charts

The most important part of set-
ting up your hot black and white
film processing line is your time-
temperature charts. Since you will

be working in areas not discussed by
the manufacturers, you will have to
experiment. If you decided to try
any or all of the processes discussed
in this article you should run your
own tests on mixing ratios and de-
velopment times. Keep in mind that
the mixing proportions and devel-
opment times we listed work best in
our lab. Use our numbers only as a
starting point when setting up your
own mixing/time-temperature charts.

In order to save you time and
money we have included our time-
temperature charts for the films we
have tested. We realize that this on-
ly covers a small percentage of the
films available, but we hope that
there is enough variety in the films
we tested that you will be able to
correlate similar film types.

Be warned again, three films de-
finitely do not work!! Kodak Tri-x,
Plus-x, and Pan-x all will be de-
stroyed if processed at 100 degrees.
Since these films are gradually be-
ing replaced by the T-Max films, we
get around this problem by explain-
ing the virtues of the newer films
and slowly convert all our custom-
ers to black and white films that can
be processed in hot developers.

Putting It All Together

We recognize the fact that cor-
rectly setting up these systems in
your lab will take considerable time
and effort. We highly recommend a
separate processing log book that
will document all your research,
since you will not be able to go back
to a manufacturers fact sheet. Don't
be afraid to vary from the manufac-
turers recommended charts—you
will not be fined, yelled at, or pro-
secuted. If done properly, you
should improve your lab services.

We feel that once you have made
the change and find your black and
white processing faster and more
efficient, you'll wonder why you
waited so long to make the change.
But don't expect too much help
from the manufacturers when you
call with a question and inform
them that you are processing at 100
degrees. Just tell them Jack and Sue
told you about it in Photo Lab Man-
agement and they'll understand.

Jack and Sue Drafahl operate a full-service com-
mercial photo lab just outside Portland, OR.
They are contributing writers to several photo-
graphic journals.

TAP PHOTO
CHRISTMAS CARDS

SELL HOLIDAY
PHOTO REPRINTS!

4 COLLECTIONS • FREE DISPLAYS!

Slimline

Classic

CLASSIC: 6 Styles
504 Cards In Display

CUSTOM: 6 Styles • 576 Cards
In Display • $216.00 Net

SLIMLINE: 4 Styles

Custom

S231.00 Net
t^

Up-Front

576 Cards In Display • S139.20 Net

UP-FRONT: 4 Styles • 576 Cards
In Display • $139.20 Net

Enjoy Early-Order & Volume
Discounts • Quality Cards
With Premium Stocks. Foil,
Embossing • Free Counter/Slot
Wall Display, In Bulk Or
Packs of 12 • Envelopes
Included • Brochure

Available.

TOLL FREE ORDER DESK
800-827-5679 • FAX 216-771-2572
VISA • MC • AE • OPEN ACCOUNT

TAPRELL LOOMIS
Division: The Chilcote Co.
2160 Superior Ave. • Cleveland, Ohio 44114

216-781-6000

Bio-Perge
Controls fungal and
bacterial slimes in
photo processor wash tanks, resin
columns and silver recovery canisters

The long lasting liquid bio-cide that
keeps working . . . working

For free brochure with prices contact:

PACE
INTERNATIONAL CORPORATION

Keeping Pace With The World's Developing Needs

3727 South Robertson Blvd . Culver City. CA 90230-2360
(213)839-1188

c-Sl

More Is Better.
The HP11 and HP20 are the
only automatic roll easels

available with these features
— and more!

• Punch Marker
• Accurate stepper motor feed

in .010" increments
• High speed advance for maximum

productivity (30 inches in 31/z
seconds!)

• Print up to 11x16 or 20x30 with
575' roll capacity

• Motor driven focusing/mask plate
• Quick adjusting top and bottom

mask blades, pin-registered
drop-in masks

• Interface with most automatic
enlargers

P.O. Box 300 • Hansville, WA 98340
206/638-2591
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