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PREFACE

I am not a believer in objectivity. I don't feel
objectivity can exist in any photographer's work.
There comes & moment when you make the declsion
that you are going to make the plecture. That in
a sense almost eliminates objectivity. But I do
try to come in with as open a mind and as fresh
an approach ag I possibly can.

William Albert Allard.l

Photography is a blend of art and science. This unique
co-existence dictates that the "open mind*" and "fresh approach"
Allard writes about are not only aesthetic but elso technical
in nature.

It doesn't matter how artistic and creative one's

'eye'! is if he lacks the mechanical proficiency and

technical know how to reproduce what it sees on his

£4lm,2

As an undergraduate college student of photography, I
began to realize that most photographers are not techniecally
oriented. Their "eye" had been trained in the artistic and
creative aspects of the medium but their minds often could not,
or would not, comprehend basic technical knowledge.

This realization was reinforced when I was employed as &
state photographer in California and as a graduate teaching
asslistant in photography at Kansas State University. Many of
my students dlsplayed a high level of creativity but were
reluctant to add technical photographic knowledge to their skills.

Some of the students, as the course progressed, became
interested in photography and wanted to continue learning about
the craft. The university, however, did not offer any advanced

black-and-white photography courses.
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After dolng some research, I discovered Kansas State
University was not alone in offering a limited number of
photography classes. Other students -- university, Jjunlor college
and high school == were left in the same predicament as my
students, they had great interest in the subject and no where to
g0.

While it is true that there are many photography books on
the market, they often do not instill the enthusias
of involvement a classroom does.

For these reasons, and others, I declded to write & textbook
on some of the technicael concepts of black-and-white photography,
along with a self-instructional and self-paced course, as part
of my master's degree requirements.

This Report Option project is not in the usual format of
a research report/project. It is primarily a textbook, with
limited literature searches involved. Most of the textbook deals
with techniques I have learned and used in the last 12 years as
a photography student énﬂ as a professional photographer.

By design no photographs are included. I feel that
photographic Yexamples" used in texts and technical manuals hinder
the creatlve element. Most chapters include an sdditionel
reading section to gulde & student who wishes to see examples or

to further investigate a topic.

Mark Y. Katayama
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INTRODUCTION

Course Objective

The objective of this course is to teach students who have
a basic photographic background alternative methods in the
technical agpects of black-and-white photography. By mastering
these methods students can expand thelr creative "eye!" by
inecreaging the options availlable to them.

This course will teach the student the limportance of
consistency (controlling wvariables) and special darkroom
techniques. These toples, once mastered, can enhance any
rhotographer's ability to convey visual images into a photograph.

A good photographer is aware of the ways different films
react to light and to different developers. He or she also has
the ability to pre-=visualize the final image and then produce it
in the darkroom.

These elements are part of any photograph. The person who
thinke about them and uses them to express ideas 1s a photographer.
The person who does not leaves the final image to chance and
risks producing photogrephs that do not communicate the "visual
facts, metaphors and complex layers of meaning"3 intended.

The photographer must be aware of these techniques, be
proficient in their application and use them effectively. That

is the objective of this course.

The Self-Instructional, Self-Paced Learning System

A problem occurs in teaching advanced photography in schools
whose staff or facilities cannot handle the students. Fhotography
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is a craft and a technology that demands discipline, time, effort
and materisl resources from students, instructors and educational

facilities.

Many institutions have reluctantly come to realize that

smell-group instruction is not well suited to meeting

the demand of such large numbers of (photography)

students. As in other disciplines, photography teachers

have begun to experiment with alternative models of
teaching that delegate such repetitive functions as
lectures, demonstrations, and laboratory supervision

to other sources and individuals, allowing them to

focus thelr own efforts on tutoring individurls and

critiquing their photographs.“

One alternative teaching model is the self-instructional,
gelf-paced, open laboratory system. The success of such a
program is dependent upon the availability of appropriate
instructional materials. A textbook used in this system must
‘not only contein basic reference information but alsgo serve
"ag e self-ingtructional tool capable of leading the independent
learner through & sequence of learning activities in orderly,
graduated, and relatively simple steps."5

The text must provide information and projects to achieve
its objectives. It must provide a check of the students!
progress, & means of directing them to additional information,
and lncrease the students' knowledge and reinforce what has
already been learned.6

This text has been designed with these points in mind.

Each chapter conteins bagic information about the technique
discussed along with step-by-step instructions on how to

accomplish 10 projects. The course requireeg a student to

complete seven projects, ellowing an option of techniques attempted.

At the end of some of the chapters, & reasding list has been



ineluded to give the student additional sources of information
ebout the topic.

Since the chapters are independent of one another, a
student may choose the sequence of topice he/she prefers. This
allows a student to not only study and work at his/her own pace,
but also to pick those techniques he/she finds important at the
time.

The chapters repeat information given in other chapters or
refer the student to those chapters. This can serve as a review
function, reinforcing information that has been learned.

The course has been organized so it can be completed in a
two-week time frame. This time span would allow students to
take the course during an intersession period, when the
vhotography laborstories would generally not be used, or ag a
short-course. This does not preclude students from taking the
course during the normel school period as long as laboratory
time was evallable,

Although the course does not require direct supervision
of the students, it will be necessary for an adviser to oversee
the course. The adviger's primary functiones would be to answer
direct questions about & technique, evaiuate projects the students
turn in and administer the final examination.

The edviser would slso be responsible for arrenging two
informal meetings when all the students taking the course would
meet. These meetings would be scheduled at the end of the first
week and just prior to the final examination, during an
intersesslion or a short-course. During the regular school Year,

the meetings would be scheduled prior to the mid-term period
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and before final examinations.

The adviser would hand back graded assigrments during the
meetings. Students would be expected to present thelir work
in an informal manner at this time.

The purpose of the meetings would be to give the students
a chance to exchange ideas, problems and possible solutlions to
those problems.

It is likely students will be at different stages of the
courge when the first meeting ocecurs. This would be beneficial
gince some students will have completed projecte others have not.
In this way students would learn from thelr peers.

The final meeting would give those students who did not
complete 81l seven projects & chance to see what the completed

techniques look like.

Course Design
The course is in three parts. Chapters one through six

cover baglc photography principles; the proper methods of
developing film with an emphasis on consistency: how to "readt
contact sheets: and how to develop a test target to compare
various techniques and procedures.

Chapters seven throught 10 explain exposure indexes and
black=-and=white films and film developers. The section covers
how film and developers work and how they can be used to expand
the versatility of photography.

The final portion of the text covers the darkroom. Paper
negatives, posterizations, tone-lines and making black-and-white

glides are covered.
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A1l advanced black-and-white techniques could not be covered
in such a short course. The subjects included here will give
the student an overview of the major techniques used by professional
rhotographers and will expose the student to other techniques.

Ag an example, by designing and using a standard test
target, students can compare and contrast other black-and-white
films and developers with films and developers covered in the
text. Properly designed, the test target could s&lso be used to
compare color films or transparencies.

When learning posterization, students must alsc learn how
to make and evaluate direct-positive negatives (negatives that
heve & positive image). The student must then change basgilc

expogures to three negatives to obtain a desired effect.

Additionel References
The textbook is required for each student and the adviser.
The adviser should also have the following books available:

Introduction to Photography, A Self-Directing Approach by Marvin

J. Rogen, The Negative, Fxposure and Development by Ansel Adams

and Derkroom Dynamies: A Guide to Creative Darkroom Technigues

by Jim Stone.
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CHAPTER 1
COURSE EXPECTATIONS

Objective: To give the student information on course
prerequlsities, cost and grading criterisa.



COURSE EXPECTATIONS

Thieg course should be attempted only by students who have
completed at least & bagic photography course. It is assumed
that students have & working knowledge of bagic 35mm single lens
reflex cameras, negative developing and printing techniques.

To scme degree a review of developing and printing is
included in the text, but no review or discussions of camera,
camera exposures, or composglition will be covered.

Students who feel a review of basgic photography principles
would be of benefit should read Introduction to Photography,
A Self-Directing Approach by Marvin J. Rosen. The Beginner'sg

Gulde to the Single leng Reflex Camere by the Nikon Educational

Services 1s a good review text for basic camera operations and

camere e€Xposures.

Equipment and Materials

The student will be required to provide & 35mm single lens
reflex camera, film and paper. The total cost of the course to
the student will be approximately $50.

In order to keep grading as consgistent as possible from
project to project and student to student, Kodak's Panatomic-X
and Tri-X films are required, unless otherwise stated.

For some of the creative darkroom technigues, it will be
necessary to use 4" X 5% gheet film. If a student attempts
one of these projects, a box of Kodalith sheet film must be
purchased. The film is packaged in 25 sheets and its expense
can be shared by two students.



Printing paper for the projects will be Kodak Polycontrast
RC "Fv MW, 8" X 10", Students will need a minimum of 25 sheets
to complete the seven projects.

Projects will be displayed on 16" X 20" boards or on 8" X 10¢
boards, depending upon the assignment. Students are required to
purchase the mounting boerds.

All film and paper developers, stop baths and fixers will

be provided by the photography department.

Evaluation

The course grade will be determined by the seven projects,
the final examination and participation in the two discussion
groups.

Each project carries a weight of 100 pointe, for a total of
700 points. The final examination accounts for 100 points.and
the two meetings are worth a total of 200 points.

Grading willl be determined on & straight percentage basis,
l.e. 700-799 points will receive a grade of C; 800-899 points
will recelve a grade of B; and 900-1,000 points a grade of A.

Grading Criteria

Since the course objective dealg with technical photography,
an emphasis will be placed on this aspect while grading the
projects. The 100-point weight will be divided into three
sections: technical technigue, bagic technical ability and the
effectiveness of the technigue.

Technicel technique refers to how well the technique was

done, purely from a technical standpoint, i1.e. did the student



expose the contact sheet to eliminate only the base fog of the
film; in a tone-line, are there any gray tones present, etc.

Thies information will be contained in the step-by-step procedures
of each technique. The technical technique section has a weight
of 40 points.

The basic technical abllity includes "sharpness" of the
overall print, tonal gquality and %cleanliness" of the print.
This section has & weight of 20 points.

The criterla for the basie technical ability section will
remeln constant in all projects so the adviser will give only a
nmumerlical grede, without explanation.

The final category, the effectiveness of the technique, is
totally subjective. The adviser must ask, "Does the photograph
convey the'feeling(s). the thought(s) and the apirit the
photographer meant to express?" Grading will be determined on
this basis, with a2 weight of 40 points.

Since the effectiveness of the technique is subjective,
the adviser will note why points were gubtracted or added and

make suggestions for improvement.

Projlects
Projects will be due one day before the group meetings and

will be handed back to the student after the group meetings.

An additionel project will be allowed in the course. This
project may be a redone agsignment or an independent project
researched by the student. It must be approved by the adviger

and turned in one day prior to the last group meeting.



Final Examination

The final examination will be a cumulative test of ten
egsay questions. It will test the student's knowledge of the

new techniques and may review some basic photography principles.

Group Meetings
Students will be required to attend two informal group

meetings during the course. The meetings will give the students
a chance to exchange ideas, share problems, make suggestions on
how to improve techniques and display their photographs. It
will also give the adviser a chance to asgsess the students!
progress. After the initial meeting, the adviser has the
prerogative to alter the program in any way to increase its
effectiveness. Students will be encouraged to participate,

by suggestions, in any changes the adviser may make.

Each student should be prepared to present his/her work at
the time of the meetings. Students will be graded on their
presentations and participation in the group discussions.

Extra credit will be given to any student who wishes to
pregent additional information about a technique or procedure,

with the prior approval of the adviser.

laboratory Use

The use of the laboratory and special equipment, such asg
tripods and filters, will be arrainged by the adviser with each
student. Students will also be issued lockers to store their
rhotographic supplies.

Laboratory fees will not be charged, but the students will
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be expected to clean-up after themselves. As the need arises,
gstudents will also be expected to work as laboratory asslstants.
This responsibility will probably be no more than one day
during an intersession or short-course or two days durlng the

semester.

Project Listings

The following is a list of the 10 projects included in the

textbook. Students must choose and complete seven projects.

PROJECT # PROJECT PAGE #
. Developing & test target.ceccesccscsccccsccscss 30
2. Determining an exposure indeXeeececescsvccessee 37
3. Testing the effects of time

in the development ProCeSBc.ccceccecescsssscasas 45

L, DevelOoper COMPATiSONS.c.cecesscescocccssscnscas 50

5. HPUBhY DroCesSINg . oo es wnne s syoanssens s esisssis DB

6. Poper Nech bl vem. v pu sw wie veaw ena ¥ w0 w0 6 e e e e B

P High-contrast negativesSeecseeecccsccocnncnesens 69

8. Tone-lines (worth two projecte)ececccsscescnses 75

9. Posterizations (worth two projects8)eececceceeece. 83

10. Black=-and=white sl1d€B...scesesevsvecssscsccsees 89

Summery

Students are encouraged to read the entire text before
attempting the projects. The initial sections will provide
2 review as well as lmportant technical concepts that should
helpr in the completion of the projects. Iater sections include

the projects.



CHAPTER 2

BASIC PHOTOGRAPHY PRINCIPLES/
TESTING CAMERA SHUTTER SPEEDS

Objective: To demonstrate the importance of conglstency
in the photographic process.



BASIC PHOTOGRAPHY PRINCIPLES/
TESTING CAMERA SHUTTER SPEEDS

Bagic Photography Principles
After the initisl excitement of taking, processing and

printing the first roll of film, one might be amazed that it all
works. The picture was conceived, the lighting measured, the
negative exposed, then the film goes into the critically measured
&énd temperature-correct developer for a specific amount of time,
next into the fixer, dry the fllm, contact print the negatives,
choose & frame, gelect 2 filter, determine the basic exposure,
then dodge and burn certain areag, into the developer, to & etop
bath, fix the print, wash it, dry it and like "magic!" you have

& photograph.

Each step represents a variable. If the same photographer
were to take two plotures exactly the same on two rolls of film,
then processed them at different times, chances are the results
would be guite different, if he or she did not eliminate some of
the variebles.

The moet obvious wvariables are the time the film is left in
the developer, the developer's temperature and the agitation of
the developer. They are important, but other variables also
affect the ocutconme.

One such variable is the photographer!s equipment. Most
photographers give thelr csmeras very little sttention. Perhaps
they have them cleaned and serviced once every five years or,
more likely, when they break-dowr.

Like any mechanical device (even the electronic cameras



have moving parts), cameras wear out. The shutter, with its
intricate parte, lubrications and exact tolerances ternds to be
most suseptible to wear.

Photographers usually ignore the problem since 1t ocecurs
slowly and almost unnoticeably. It is also a problem that 1s
difficult to test without sending the equipment to a service
end repalr shop, & process which can take as long as three months
to accomplish.

There is a way, a&lthough not foolproof, to check shutter
speeds on one's own. Before an explanation of the procedure is
given, a few assumptions must be made. They are as follows:

1. The ma jority of the shutter speeds in the camera are accurate,
i.e. only one or two speeds are questionable.

2. The lens apertures and lens elementes are in working order.
This can be checked by performing the test with more than one

lens, then comparing the results.

3 The film is developed properly. (See "Negative Developing"
on pege 13 for more informetion on the subject.)

Thieg test will not necessarily identify the specific problem
within the shutter mechanism but it will be an indication of

whether the camera needs attention by a repairperson.

Testing Camera Shutter Speede

The test uses equivalent exposures to determine if the
shutter 1s functioning properly. After a "bagic exposure" ig
determined, equivalent exposureg are calculated from it. In
theory, when the film is exposed at thege expogures, all the

frames should be of equal densities. In practice, the densities



are close, but they are not exactly the same. This is due to
various mechanical and procedural tolerances that are part of
photography. (See "Exposure Indexes" on page 32 for more
information., )
Maeterialg needed for the test: The camera in question, a triped,
a roll of Panatomic-X (135-20),
a photographic spot light (use a
continuous light source raether
than an electronic flash unit),
a clean white wall and approximately
a dozen 3" X 5" note cards.
Procedure:
1. Agsume, for example sake, the camera in question has shutter
speeds from one second to 1/1,000 of & gecond and & 50mm lens with
& meximum aperture of f/1.4 and & minimum aperture of f/16.
2. Load the camera with film. Set the camera on the tripod.
3. Pogltion the camera about five feet away from the wall and
focus on the wall. With a 50mm lens, the angle of coverage should
be epproximately 6' X 5'. If other foeal length lenses are used,
ad just the camera distance to approximate this angle of coverage,
L, Position the light source go it covers the entire imege
seen in the camera. Some camera viewfinders do not show all the
image that is recorded on the film, so do not "crop" the light
coverage too closely.
5e Adjust the light so an exposure of the widest lens opening
end fastest shutter speed the camera is capable of performing is
achieved. 1In the example, this would be an exposure of 1/1,000

of & second at f/1.4. This adjustment is made by moving the light
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gsource elther closer (more light) or further back (less light)
until the proper amount of light i1s attained.

6. Recheck the light coverage to make sure it covers the entire
image the negative will "“see."

7 On a note card record the equivalent exposures, from the
basic exposure; the date the test is being performed; the test
being pérformed: and note the camera being tested.

In the example, the equivalent exposures would be:

1/1,000 @ £/1.4
1/500 @ £/2
1/250 @ £/2.8
1/125 @ £/4
1/60 @ £/5.6
1/30 @ £/8

1/15 @ £/11 and
1/8 @ £/16.

The light source will be moved after these exposures have
been made to test shutter speeds slower than 1/8 of a second.
Note cards must be filled out for these exposures. The exposures
would be:

1/4 @ £/1.4
1/2 @ £/2 and
1 second @ f/2.8,

A typical note card would contain the following information:
Exposure: 1/250 @ £/2.8
Date: U4/16/52
Camera: Nikon F2 #85744952
Test: Shutter Speed Test



8.4 Place the first card on the wall so that it is in the center
of the frame with the date facing the camera.
9. Set the exposure, corresponding to the card, on the camera
and expose the frame.,
10. BRepeat the procedure until all the exposure combinations
are used,
11. Reposition the light source to achieve a basic exposure
which allows for the testing of the slower shutter speedaz.

In the example, the basic exposure would be 1/4 of a second
at £/1.4.
12. Place the appropriate note card (from Step #7) in the center
of the frame and expose the film.
13. Repeat the procedure until all the exposure combinations are
usged.
i4. Remove the film from the camera and process the film
normally. (See "Negative Developing' on page 13 for more
information, )
Evaluation:

L After the fllm has dried, cut the film in strips containing
silx frames each. Do not reverse the order of strips when naking
a contact print of the negatives.

2 Contact print the strips. (See "Determining Proper Contact
Sheet Exposures" on page 20 for more information.)

3. Process the contact print.

4. Allow the print to dry before examination.

Se Examine each frame in reletionship to other frames. If the

camera shutter speeds are working properly, all framee will be

identical.
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NOTE: Those frames exposed before the light source was moved will
look considerably different than exposures made afterwards.
These frames should be examined separately.

As mentioned previously, because all cameras are bullt with
certain tolerances, slight exposure variations may be seen. Look
for thoge frames that are distinctly different from the rest.

6. If only slight variations are found, the camera 1sg operating
properly. If significant differences are seen, repeat the test
using a different lens.

When evaluating the second test, if the wvariations appear
at the same shutter speeds, the camera is the culprit. If slight
variations are seen, the lens isg probably to blame, assuming the
teets were conducted properly.

7 The results of this test will help in explaining the problem
to the repairperson. Include the contact sheet with the camera
when the repairs ere being done.

8. Do not throw the contact print away. The test mey be
repeated at any time a problem with the camera is suspected and

1ts results compared to this test.

Additional Reading

There are other means of testing camera shutter speeds. One
of the best the author hag seen appeared in the February and March,
1980 issues of Popular Photography by Michele A. Frank. She

outlines in the February issue, pages 18 and 212, how to use a
television set to test shutter speeds from 1/125 of a gecond to

1/2,000 of a second.’

In the March issue, pages 12 and 78, Prank uses a record
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turntable to test speeds of 1/60 of & second and slowe:t'.8
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CHAPTER 3
NEGATIVE DEVELOPING

Cbjective: To outline acceptable and unacceptable procedures
for developing 3Smm film.



NEGATIVE DEVELOPING

There are at least 20 individual steps that go inte processing
35mm negatives. If any one of those steps is incorrectly done or
done differently from roll to roll, the final product will be
altered, sometimes slightly, sometimes dramatically.

A photographer can control all of these variables when
processing film, but it requires being conciege and methodical.

A major difference between & "gnapshooter" and a professional
photographer is not only his/her "eye" but also the professional's
ability to pre-visualize the final imege. This can be done only
if the photographer knows what the film developer will do and
can expect those results every time a roll is developed.

Suggestions and hints about film processing follow:

1. Use the same measuring devices for developers. The author's
gtandard developer is D-76, diluted 1:1. The same graduste is
alweys used to measure the developer which is marked to ghow the
level of the stock developer needed and the amount of water
required.

This is helpful when handling highly concentrated developers
such as Rodinal, which can be mixed at a ratio of one part
Rodinal to 100 parts water. The mixture may not be exact, when
dealing with such high dilutions, but the mixture ecan always
be the same if the same graduates are used, thus meking the
regults predictable.

2. Be aware of "wet time" whenever processing film. "Wet time"
is the time the film ig in the developing solution. Generally

speaking, wet time should not be less than three minutes and not
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longer than 20 minutes.
Film that is developed for less than three minutes tends
to display irreguler developing characteristics. Film that is
developed for longer than 20 minutes may develop excessive
chemlcal "fog" (the development of unexposed silver halides,
creating an overall mask that reduces the contrast of the negative).
This fog 18 moet prevalent when film is "push" processed to
attain & higher film speed.
3. Use a minimum of two thermometers when checking the temperature
of & developer. The temperature readings from them should be
within plus or minus 1 F. If they wvary more than that, a third
thermometer eghould be used to see which of the thermometers is
off.
A mercury-filled thermometer 1s helpful as & check for the
faster reacting diel thermometers.
NOTE: This is a2lso a good check when buying thermometers. Open
a few of the boxeg they come in and see what temperatures
they indicate. If you find one that is not consistent with
the others, don't buy it. Choose only those units that
indicate "the majority opinion."
L, The time it tekes to pour in the developer and the time it
takes to drain it may seem irrelevant, but it is not. Some
developing tanks allow a fast pour time end a relatively slow
drain time and vice versa. The differential can be asg long as
30 seconds =-- 30 seconds that the film ig not being developed or
ls being overdeveloped,
Record the time it takes to pour in the developer and the

time it takes to pour it out. It need be done only once and the
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times can be used as a basls to ad just the actual developing
time.

This 1s egpecially useful when color negatives or slides
are processed since their developing tolerances are much more
stringent than that of black-and-white films.

5 One of the most critical variables in the developing process

ig the agitation of the developer around the film surface. Too
much or too aggressive an agitation sequence will result in
overdeveloped negatives. Too little agitation will result in
underdeveloped negatives. FErratic agitation will yileld inconsistent
development of the negatives.

The photographer should choose an sgitastion sequence snd stick
with 1t. The manufacturer's recommended procedure i1s a good
one to start with.

It 1s stongly recommended that the "figure eight" method of
agitation not be used. Irn this method, the developing tank is
moved in a figure eight configuration for & given amount of time.
The tank is then inverted and returned to its original position
to rest until the agitation sequence is repeated.

This technique allows the developer on the outside ereas
of the film to be exchanged more rapidly than it i1s on the
inside arees. This results in a film strip thet is underdeveloped
on one slde and overdeveloped on the other.

A recommended sequence 1s to invert the developing tank
three times in a slow and orderly feshion. When the tank is
put down, rotete it one-third of e turn end allow it to rest until
the procedure is repeated. The rotation of the tank allows fresh

developer to be dietributed equally around the film and, with
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practice, the three inversions can be accomplished in five
geconds, the standerd time of subsequent agitations.

6. The use of & stop basth between the developer and the fixer
is an acceptable practice. It can, however, increase grain in
the negatives. When developers act on film, a high alkaline
level is present. Because stop bath is an acld based solution,
1t shocks the developing process to a halt. This shock the film
is subjected to may be too great for certain films to withstand.

Because the stop bath works so quickly, 1t may also cause
emall "pinholes" to form on the film surface, these holes are
most prevalent when the stop bath is used on sheet films, but
also occur on 35mm films.

An alternative to the etop bath i1s a quick water rinse
before the fixer i1g added. After the developer has been drained
from the tank, f1ll the tank with water. The water should be
at a temperature plus or minus 5 F of the developer. Rap the
bottom of the tank gently to remove any air-bells on the film,
then dump the water. Follow the normel fixing procedure after
this step.

Since the water bath will slow the developing action to a
minimum, no ad justments in the developing time will be needed.
7 During the fixing stage, follow the egitation sequences
described in Step #5 of this chapter. Over-agitation of the
fixer will cause & loss of overall contrast in the negatives.
Under-agitation may cause verticael streaks to be formed on the
film.

Most fllm data sheets will give a minimum and meximum fixing

time for a2 given film. With fresh fixer, always use the minimum
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time. As the fixer's strength diminishes with usage and time,
it may be necessary to extend the time to the maximum recommended
by the manufacturer.

Remember, fixing time 1s roughly calculated as twice
the time needed to clear the film, If the film has not cleared
in the recommended time, do not extend the fixing time. Replace
the fixer.

Film that has not been adequately fixed will have a milky-
white eppearance to it. O0Often the film ecen be re-fixed, with
fresh fixer at the recommended time, &and saved.

8. Avold using any type of hypo-clearing agent on the film.

It 1s the oplnion of the author that these agents increase the
grein of the film and cause unusual grain clusters. A standard
water wash is recommended.

9. Always use fresh "wetting" agents after the final wash.
Wetting agents that are reused are cften responsible for dust
that cannot be brushed away. The dust, or other foreign elements,
may be carried by the wetting agents and dry directly into the
film. This problem can be reduced by ueing freshly mixed

solutions or a working solution and then dumping it.

Additional Reading

For more deteiled discussions on the developing process,

two publications are recommended. Procesging and Process

Monitoring of Kodak Rlack-and-White Films is &n excellent overview

of processing, monitoring and problem golving of various
developing procedures.

Perhaps the most complete and concise book on exposgsure and
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development 18 Ansel Adams'! The Negative, Exposure and Development.

Although the book stresses Adams'! zone system of exposure, the
concepts of film characteristic curves, reciprocity, gray sceles,

etec. are invaluable to any 35mm photographer.
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CHAPTER 4

DETERMINING PROPER CONTACT SHEET EXPOSURES/
READING A CONTACT SHEET

Objective: To utilize the contact print to its fullest
advantage.



DETERMINING PROPER CONTACT SHEET EXPOSURES/
READING A CONTACT SHEET

A contact sheet ig more than an organized display of frames
on photographic paper. It can be a teacher, an editor and an
invaluable guide in the technical processes of photography.

Many photographers produce a contact sheet merely to see
what frames look reasonable to print. They expose the print
paper in a manner that allows the ma jority of frames to be viewed
clearly.

Makes sense, right? Not really. Consider the fact that
such an expopure does not give a true indication of the camera
exXposures.

The photographer may be consistently over or underexposing
negatives in the camera and then compensating for it by altering
the exposure of the contact sheet.

By altering the exposure of the contact sheet, the photographer
cennot make comparisons about the final print exposures, contrasts
and negative sharpness from one contact sheet to another.

This can slow the print-meking process and limit the
effectiveness of the final image.

Correctly exposing and processing a contact sheet will
eliminate still more variables from the process.

All photographic filmg must have some type of base to hold
the emulsion layers in place. The base mey appear transparent,
but they all restrict some light from reaching the photographic
paper. This is known as the film's base density.

When film is developed, it also receives an additional density
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known as chemical or development "fog." The "fog" is caused by
the development of unexposed silver halides and reduces the
overall contrast of the negatives.9

Both elements prevent the unexposed areas of a negative from
appearing black in the print.

By eliminating base density and chemical fog, through
proper exposure of the paper, one can make a more accurate
agsegsment of the exposures made in the camera. A correctly
exvogsed frame will appear "mormal'" with black areas being black

and white arees having the correct densities.

Determininz Proper Contact Sheet Exposures

Materialg needed: A procegsed roll of film, printing paper, a
contact printer, an enlarger, a timer and
chemicals to procese prints.

Procedure:

1. Select the negative strips to be contact printed. They

should be from the same roll of film.

2. Save approximately four inches of the clear portion of the

film found either at the beginning of the roll or at the end.

3. Set up the darkroom to make contact prints. Begin with the

enlarger head at 1ts highest elevation and the lens stopped-down

to its emallest aperture (maximum enlargement with the least
amount of light).

k. Cut e piece of printing paper approximately 1 1/2% X 4,

5e Set the timer to give an exposure of five seconds.

6. Place the unexposed film and photographic paper in the

contact printer, the paper on the bottom, emulsion side up and
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the negative, emulsion side down, on top of the paper.

7. Expose the entire sheet for five seconds. If a variable
contrast paper is used, use a #2 (normal) contrast print filter.
8. With a piece of cardboard heavy enough to prevent light from
filtering through, cover 1/4% of the negative.

9. Expose the remaining 3 3/4% of the negative for five seconds.
10. Continue this procedure, covering up 1/4% each time, until
the final 1/4%" of paper has received 60 seconds of exposure.
Twelve separate five-second exposures are needed to accomplish this.
11. Remove the paper from the contact printer and process the
gtrip as a normal print. Be sure to process the paper exactly

as any other print, with proper agitation in the developer and
fixed for the proper amount of time.

The last 1/2" or so of the test strip should be completely
black. If it is not, repeat the procedure with the lens aperture
opened-up (more light) at least one f/sgtop.

If the entire test strip is dark, e migteke has probably
been made. Check to make sure the enlarger head is at its
highest point and the lens is stopped-down all the way.

Also, the paper may have been exposed to light at some other
point. Repeat the procedure.

Evaluation:

1. Allow the test strip to dry completely before examining it.

24 Find the exposure that gives the first true black on the strip.
Thls exposure has eliminated the overall density of the film and

is the basic exposure for the contact sheet for this roll of

film,

NOTE: In theory, if the same type of film is used and developed
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in the same type of developer, all its contact sheets sghould
require the same exposure, 1f the same enlarger 1s used.
This is not always true, however, because of the changing
temperature, dilution and depletion of the print developer.
Therefore, each contact sheet exposure should be determined
separately, unless they processed at the same time.

Procedure continued:

12. Using the basic exposure time for the contact sheet,
determined in Step #2 of the evaluation section, contact print
the negatives.

13. Procese the paper normally and allow 1t to dry completely.

Reading a Contact Sheet

If, overall, the contact sheet frames are too dark, or too
light, the film has not received the correct amount of exposure
or development.

Many factors can contribute to this. Most likely 1t is
caused by the combination of the film's ASA, the tolerance levels
of the equipment and the development procedures used. For a
more complete analysis of the subject, see the "Exposure Indexes/
Determining an Exposure Index" chapter beginning on page 32.

When a correctly exposed and processed contact sheet is
made, 1t can tell the photographer a number of things.

The most obvious is that it enables the photographer to
view positive images, making the selection of possible frames
to be printed easier to examine. It allows a comparison between
similar frames to be Judged and potential cropping of the frames
to be made.
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Beyond this, a contact sheet can aid in the printing
process. Since the sheet was printed with a #2 contrast print
filter, those frames that contain good contrast levels on the
contact sheet will, most likely, require no filter changes
when the final print is made. Frames which appear to lack
contrast or contain too much contrast can be corrected in the
initial stages of printing.

When the first enlargement ig made from a contact sheet,
the exposure time and f/stop used should be recorded. From
this information, the exposures of other frames on the
gsame contact sheet can be estimated.

If another frame on the gheet is printed at the same
magnification ag the original print and if they appear to have
the same contrast, tones and densities, the second print's
exposure will be similar to the first print.

Frameg darker or lighter on the contact sheet than the
first enlargement will need less or more exposure, respectively,
assuming the magnification level has not been changed.

These estimates can be made before the photographer goes
back into the darkroom. It seaves time and paper.

Finally, the contact sheet can be the photographer's best
teacher and worst critic. The following are excerpts from a

Populer Photogrephy article entitled '"Contsct" written by Albert

Gruen.

Since photography is a selective medium, each rhotographer
compoges hls world with what he chooses to see, or not to
see, and a contact sheet is the revelatory sum of his
parts. It opens out frame by frame the person and style
of the photographer -- the peculiar Individuality of the
way he sees and how he searcheS...
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The serlous evaluation of pictures is made from the

contact sheet == & cerebral and esthetic process. There,

on the contact sheet, the whole episode of a roll of

film is laid out =-- the photographer's achievements, the

embarrassments, and the run-of-the-mill.10

Gruen also writes about how to interpret a contact sheet
for the first time. The contact sheet should be approached at
arm's length and casually. This allows the photographer to look
at the entire sheet without being "confused with detall," according
to Gruen.

"The sheet becomes a group of competing abstractions and
the most vital compositions attract attention first... Take
advantage of first impressions, but then go over the contact
sheet carefully..."11 Gruen wrote.

Upon closer examination, he recommends the use of a
magnifying glass. The photographer should look for potential
cropping possibilities and mark them accordingly as a guide for
printing.

While looking at individuasl frames, Gruen suggeste the
photographer dismssociate him/herself from the original shooting
sesslion and look at the frames "with & virginal eye." "QOften
important elemente or small surprises surface, things that
the photographer didn't comprehend at the moment he tripped the
shutter, and that are to be found weiting on the contact sheet,"12
he wrote.

Gruen concludes the article with an expleanation of how
important the "contact-resding ability" is to the photographer.
The masterful resding of contact sheets is an exercise
in objective taste and requires its own kind of talent.

There =2re photographers who cen take superb pictures

without a matching contact-reading ability. And that
is A shameful waste, beceuse with patience, a point of
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view, and a knowledge of available printing techniques,
the best plcture could be exploited and not left to
oblivion in their tiny frames,13
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CHAPTER 5
DEVELOFING A TEST TARGET

Objective: To assemble, for photogrephic testing purposes,
a serles of objects to be used a5 a test target.



DEVELOPING A TEST TARGET

When photographers hear the words "test target" they have
visions of little register marks and lines closely placed
in groups around a giant bullseye. These test charts are most
ugseful for testing lenses, film plane alignments and various
other esoteric photographic principles, but do little for '"the
common person.”

The test target to be discussed here i1s not so complicated
or egoteric. Most photographers use some type of target more
often than they realize.

The most common test target 1ls a person. A photographer
who wishes to test a new lens or developer will ask someone to
model. Thie seeme like & logicel cholce: g person hes skin
tones, to test for subtle contrast changes: s person has eyes
end eye lashes, to test for sharpness: and s person has faclal
contours, to test for details in shadow areas.

But a person is not elways availlsble, at least not the
game person. Different people have different complexions,
different faclal characteristics, different shades and thicknesses
of eye lashes, etc. People mlso tend to get bored during a
five-hour session and walk away.

Enter the non-human, non-living test target. The problem
with replacing a human being with an inanimate object is that
most photogrephers teke pictures of humans snd there's no
substitute for the originel.

It is possible to represent most tones from the whitest

white to the blackest black, however. Kodak makes & grey scale
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which has most of the tones that film is capeble of reproducing,
but the scale 1s often difficult to "read" and sometimes tells
the photographer nothing sbout actuml pilcture teking.

It is also possible to use a doll or other types of models
to represent the human face. Care must be taken here to find
a face that 1s not too small.

The test target must include a constant tone, if & gray
gscale is not beling used. The standard mid-range tone is an
18 percent gray. Inclusion of a '"gray cerd" is slso useful
when an incident light meter reading is used to determine
exposures.

Finally, the target should include a means of comparing
N"gsharpnesg" in the negative. Cleasn, sharp, high-contrast
lettering works quite well for this purpose. The lettering
should be placed on the seme verticsel plane as the face or
other model. The lettering's purpose is two=fold; first it
can be used to judge the sharpness of the image on the film and
second, 1t will be the criticel area of focus, when the sctual
tests are conducted.lu

In review, a well-designed test target should include
good, clear, well defined sreamas of tones, l.e. an area of rich
black, an ares of pure white, middle gray areas snd mn 18
percent gray. The target should contain some type of model,
preferably e life-sized face, but any three dimensional figure
can be used. It is important for the model to have dimension
because it will allow depth-of-fileld tests to be performed.

And last, but not least, the target should include some type of

lettering to judge sherpness snd act ag a consistent areas of
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foeus in the target.

Once the test target has been designed, keep 1t consistent.
i1f changes are needed lster, attempt to keep as meny elements
ag possible the same. In thils wey, tests that are made now
can be compared fevorably with tests that will be made in the
future.

The author's test target includes a patchwork quilt that
containg & number of gray tones, an 18 percent gray card and
e Mickey-the=Mouse basnk. The two=foot bank is the key element.
Mickey's ears are m solid black, hls hands are white and the

Mickey Mouse emblem hass cleasr lettering.

Lightl the Test T et

Many photographers cornduct comparison tests under sunlight
conditions since this lighting is extremely contrasty and taxes
any film's or developer's potential.

With s photographic spot light and a large white bosrd,
the sun's light can be simulated to 1lluminate the test target.

Genereally, the difference between the highlight areas
and the shadow arems in copen daylight is five exposure stops.

As an exsmple, if & light meter reading of 1/500 of a second
at £/16 is determined in the highlight aress. the shsdow
aree's exposure would most likely be 1/500 of a second at f/2.8.

This lighting can be simulasted by placing a spot light
Tacing the test target model and varing its distance until the
correct exposure is achieved. In the example, an exposure of
1/500 @ £/16 in the highlight areas would be needed.

The light felling on the shadow areas must then be meassured.
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If less than five exposure stops are present, change the light
source replacing it with a more intense light, i.e. a point
light source. If the shadow area exposure 1s greater than
five stops, use the white card to reflect more light into the
shadows until the desired exposure is achieved. In the example,
an exposure of 1/500 @ £/2.8 would be needed.

This lighting technique can be used to achieve a wide
varlety of lighting condlitions and expsnds the versatility of

the test target.
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PRCJECT 1
DEVELOPING A TEST TARGET

Requirements

1. Design a test target. '

2. Record all scenes on Panatomic=X rated at ASA 32 and

developed in D-76, diluted 1:1.

3. Light the test target to simulate the following lighting

conditions:

A. Sunlight. Five exposure stops difference between the

highlight and shadow areas. |

B. Extreme contrast lighting. More than 5 exposure stops

difference between the
highlight and sghadow ereas.

C. Low contrsst lighting. Three exposure stops difference, or
lege, between the highlight and
shadow areas.

At each lighting condition, set up the light source at four
different angles: at a 45° mngle from the lens maxis and the
test target: front lighting; back lighting: and side lighting.

Be sure to include g note cerd in easch of the 12 frames,
recording pertinent datam, i.e. the cemera belng used, the date
of the test, the exposure used and the test being conducted.

L, Wnhile the test target 1s i1lluminated to simulste sunlight,

expose two additional frames at esch angle. One exposure should

be made at the largest lens aperture possible (limited depth-
of-field) and the second exposure st the smallest lens aperture

possible (maximum depth-of-field).
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Be sure to include a note card for each frame.
NOTE: This step will produce eight additional exposures, for
a total of 20 exposures on the roll.
Se Contmect print the roll.
6, Make an 8" X 10" print of the frame representing sunlight
at a 45° angle and exposed to give maximum depth-cf-field.
7. Dry mount the print on a 16" X 20" board and include the

contect sheet on the back,

Evaluation
Students will be evalumted on how well the test target
wae designed: how well the lighting and exposure instructions
were followed (including the information recorded on the note
cards); whether the contact sheet was made correctly; snd how

well, technically, the 8" X 10" print was msade.

Pregentation

The student will be expected to discuss sny problems
encountered in the project and annlyze the effectiveness of

the test tearget and ite possible improvements.
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CHAPTER 6

EXPCSURE INDEXES/
DETERMINING AN EXPOSURE INDEX

ObjJective: To give the gstudent s background on how
photographlec films =mre rated in light sensitivity.



EXPOSURE INDEXES/
DETERMINING AN EXPOSURE INDEX

Exposure Indexes

Camera manufacturers sllow most of their camers bodies =
shutter speed tolerance of plus or minus one-third of sn exposure
stop. Lens manufacturers sllow most of their lenses an esperture
tolerance of plus or minus one-third of an f/stop.

The menufacturers of film developers give recommended
developing times and termperatures for various filme. These
are merely recommendations and often they are misleading.

Film manufacturers utilize a rating scale devised by
the International Standarde Organizstion (ISO) to rate their
films'! sensitivity to light.

Essentiamlly, the standard comblnes the existing American
rating (ASA) snd the German system (DIN). The IS0 rating for
Plus-X, for example, is ISO 125/22° -- the first number being
the ASA rating and the degree sign indicaeting the DIN
logarithmic value.ls

Individually, these tolerances or recommendations are not
significant in the final product. Collectively, they can mean
a difference of over one exposure sfop from the indicated vaslue.

For this reason, most photographers use the film's ASA
rating as a starting point in determinimg their own film value.

Exposure Index (EI) is = term used to describe "a number
indicating the relative effective light sensitivity of a given
film, as determined by any methods other than those proposed by

the ANSI (2merican National Standards Institute) or similar
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organizations."l6

The key words in the definition are "as determined by any
methods other than those proposed by the ANSI." 5o, an
exposure index is any value of light sensitivity a photographer
agsigns to a given film, if it 18 determined differently than
by the sgcientifie standard.

Therefore, 1f Tri-X is assigned a value of EI 400, the
photographer has deviated from the recommended procedures
determined by the menmufacturer to attsin this film rating.

To initielly determine mn EI for a glven film, the
photographer must eliminate certaln variasbles. In this case
it will be assumed the developer's time and temperature chart
are correct.

The variasbles that will be eliminated are the tolerance

levels of the camera, lens and exposure meter.

Determining an Exposure Index

Materiels needed: Cemersa, exposure meter, tripod, one roll of

Tri-X (135-20), one roll of Panatomic=X (135-20),
e test terget, & continuously illuminsted
light source, note cards and the approprisate
equipment to meke and develop & contact print.
Procedure:
1. Set up a test target.
2 Set up the light source to indicate & basic exposure of
1/125 of & second at f/8.
3. Loed the film in the ceamera.

4, Secure the camera to the tripod end frame the cemere to the
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test target.
5e F1l1l out & note card with the following information:

cemera being used, lens used, light meter reading in the highlight

and shaedow areass, developer to be used and the film being tested.
Place the card within the camera frame.

6. Fi1l1l out additional note cards with the exposure data

information, as follows:

1/125 @ t/4

1/125 @ r/h-5.6

1/125 @ £/5.6

1/125 f/5.6=8

1/125 @ £/8 BASIC EXPOSURE

1/125 @ r/8-11

1/125 @ £/11

1/125 @ £/11-16 end

1/125 @ £/16
Notice that since the lens'! f/stop will be the first area

® @ ® ® ® ®

tested, the shutter speed remains constent while the aperture
ie changed 1n one-half stop increments.

Also, since & film's assigned ASA is “in the bellpark," &
bracketing of two stops under and overexposed from the basic
exposure 1s adequete in determining an EI for the film.

7. Fill out a second set of note cerds that will indiceate
chenges in the shutter speeds. They should reed as follows:
First, to test the slower speeds,

1/8 @ £/16

1/15 @ /16

1/30 @ £/16 BASIC EXPOSURE

34



1/60 @ £/16 end

1/125 @ t/16.

Then, to test the faster speeds,

1/125 @ £/4

1/250 @ /b

1/500 @ f/4 BASIC EXPOSURE

1/1,000 @ /4 and

1/2,000 @ £/4 (if the cemera is sc equipped, if not, this step
cen be omitted).

Notice that the test ig ectuelly compering only tweo shutter
speeds, 1/30 and 1/500 of & second. These speeds Bre indicative
of the slower end of the shutter mechenlsm end its faster end.
8. Expose the 19 frames in the order given, plecing the
appropriate note card in each frame.

9. Repeat the procedure with the second roll of film.

Remember to move the light source to obtain the correct
basic exposure for the film of 1/125 of a second et £/8. The
note card in Step #5 should &lso be changed to indicate the
change of film.

10. Process both rolls of film separsately.
11. Make 8 contact print, following the procedures in "Determining
Proper Contact Sheet Exposures" on pagze 20.

Eveliuation:

1. Carefully exemine each frame in the three groups (f/stop
chenges, slow shutter speeds end fest shutter speeds) and choose
the one frame from each thet eppeers to be correctly exposed.

2 Asgsume the Tri-X contact sheet is being evaluasted. If

the best exposures all appeared in the BASIC EXPOSURE frames,
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the f411lm would have & light sensitivity rating of ASA 400, not
an EI of 400 since nothing in the recommended procedure wes
changed.

i Assume the best exposure was 1,/125 at £f/5.6-8 in the f/stop
group. This would give the film an EI of 300 (the film required
one=half of an exposure stop more light than the film's
recommended rating).

Assume the best exposure in the slower shutter speed group
wag at 1/30 at £/16 and 1/250 at f/4 for the faster speed group.
This would give the film & rating of ASA 400 and an EI of 200,
respectively.

By aversging these flgures, an exposure index of 300 is
celculated. This figure is within cne=half of an exposure stop
determined in the three test groups end i1s accepteble. If the
difference is greater than one exposure stop, further examination
of the equipment, developer and,/or development procedure is

needed.
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PROJECT 2
DETERMINING AN EXPOSUHE INDEX

Requirements
i. Follow the steps outlined in "Determining an Exposure Index."
2. Meke two 8" X 10" prints, one from the Tri-X roll and one
from the Panstomic-X recll.
For easch film, use the frame determined to be the correct
exposure from the f/stop change section of the test.
3. Dry mount the two prints, side-by-gide, on & 16" X 20"

board end include the contact sheets from both rolls on the beck.

Evaluation
The besis for eveluation will be entirely technical. Was
the light source correctly impvlemented; were the note cards
correctly filled out:; ere the exposures correct; did the student
choose the right "correct!" exposures; was the contact sheet

properly made, etc,

Pregentetion

The student will be expected to discuss eny problems
encourtered in the project. The student and sedviser will
enelyze both prints in terms of contrast, grein, scutance

("sharpness") and effective film speeds.
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CHAPTER 7

TESTING THE EFFECTS CF TIME
IN THE DEVELOPMENT PROCESS

Objective: To show the student how the contraest end speed
of film cen be aeffected by development.



TESTING THE EFFECTS OF TIME
IN THE DEVELCPMENT PROCESS

The "Determining an Expcsure Index% test eliminated
the variables of manufacturers! tolerances in the photographic
process. The procedure cen also be used to test the effects of
different development times and temperatures.

After the exposure index i1s established, edditional tests
cen be conducted with this objective in mind. Even if the
exposure index test 1s not performed, the following test cen
be conducted using the film's recommended ASA.

In the test, four rolls of film (of the seme type) &are
exposed in exactly the seme manner. The photographer 1lluminates
e test target tc achieve & basic exposure of £/5.6 at eny
shutter speed greater than 1/60 of & second. The film is then
overexposed and underexposed by three stops, 1in increments
of one=helf of & stop. Thise is & totel of 13 exposures, when the
besic exposure 1s counted.

Since &ll four rolle are exposed in this weay, developing
is the only variable left to examine. When film i1s underdeveloped,
exposure must be increesed to compenssate for 1t. VWhen film is
overdeveloped, exposure must be reduced.

This test will tell the photogrepher exsctly how much
exposure compensation is needed to adjust for development time of
50, 75, 125 end 150 percent of normal development. It will elso
ellow & study of how development affects the densities, acutance
end grein of films.

VMateriels needed: A cemere, & lens with & minimum aperture of
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at least f/16 and & meximum aperture of f/2,

an exposure meter, tripod, four rolls of

Tri-X (135=20), a test target, a continuocusly

11luminsted light source, note cards, two

developing tanks (each with & cepacity to hold
four 35mm reels), seven 35mm developing reels
and appropriate equipment and chemricals to
develop film and make & contact print.

NOTE: A 12" section of & metel clothes hanger,
with & hock on one end, is a useful
tool for removing developing reels from
& developing tark. (See Step #12.)

Procedure:

p On the exposure meter, set the exposure index number obtained
from "Determining an Exposure Index" or use the film's ASA rating.
2. Set up a test target and illuminete it &s required. The
light source should enable the photogrepher to use &n f/gtop of
/5.6 et & shutter speed faster than 1/60 of & second.

3. Load the cemera with film, plece the cameras on the tripod

end freme the test terget in the viewfinder.

4, F111 out & note cerd with the following information: the
cemere and lens being used, the light meter reading for the
highlight and shadow ereas, the developer being used and the film
being tested.

5. Place the card within the camera's coverege.

6y Additionsl carde must be filled out to indicete how much
development each roll received and the exposure each freme received.

This cen be done as prescribed in Step #6 under "Determining
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an Exposure Index," on page 34, with exposures from f/2 through
£/16 in half-stop increments. In which case 13 separate cards
must be mede.

An acceptable short=cut would be to fill out four cerds with
the following information:

f/2 through f/16 in half-stop increments.
(shutter speed used) @ f/5.6 BASIC EXPOSURE.

By including this informationr, each of the 13 exposures
can be identified. If the first frame was exposed et /2
end the last frame at f/16, with each frame representing a
one-half gtop increment, then the sixth frame would have an
exposure of f/L-5.6.

This information may not seem critical at this time, but
it will be in the future es & reminder of how the test was
conducted.

A typicel note card would look like this:

f/2 through f/16 in helf-stop increments.
1/125 @ £/5.6 BASIC EXPCSURE.
125 percent of normal development.
Ta Expose the four rolls of film with the appropriete sets of
cards (from Steps #4 and #6) within the cemera's freame.
Exemple: The four rolls of film will ell receive the same
exposures of:
£ /2
r/2-2.8
t/2.8
r/2.8=4
/4

4o



f/he5,6

£/5.6

£/5.6-8

1/8

f/8-11

/11

£/11-16 and

f£/16.

The note cerds will indicate how much development the
roll hes received.
8. Rewind the film, teke 1t out of the cemera and merk 1t
with the appropriate percent of developing the roll will receive.
9. The order the reels are placed into the tenk is criticel
to the test. Meake sure it 1s correct.
Load the four exposed rolls of film onto the developing

reelg and plece them into the four-reel tark in this order:
the first reel into the tank will be the negatives to be processed
et 150 percent of normal; the second reel will be the negatives
to be processed at 125 percent of normel; the third reel, 75
percent of normal; and the top reel in the tank will be the
negatives to be processed at 50 percent of normel. Replace the
1id on the tank and set it aside.
10. Fill the second four-reel tank with 32 ounces of fixer.
Do not put the 1lid on the tank, but have it handy.
11. Have the three empty developing reels availeble, next to
the developing tank.
12. Develop the film, keeping the temperature constant while

eltering the time the rolls ere left in the developer.
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In order to accomplish thls, it wlll be necessary to remove
individual reels from the developling tank at specific times.
Follow these procedures:
A. Thirty seconds prior to the time the first roll's development
time 1s completed, turn-off the lights.
B, Remove the top of the developing tank end take the top reel
out, with a8 plece of & ¢lothes hanger bent into & hook, or use
a gimllar device.
C. Place the reel into the tank fllled with the fixer and replace
the 1id.
D. Place an empty reel In the developing tenk and replace the
1id on the tank. The empty reel prevents the other rolls of film
from recelving too much agitation, when the tank is inverted.
E. Turn on the lights.
F. Repeat the procedure until a1l the rolls are developed.
When the second roll is removed, two developing reels must be
removed since the top reel is an empty one. The enpty reels
must also be removed before the third and fourth rolls are
taken out.
Remember to aglitate the tank with the developer as well
ag the tank containing the fixer. While it is true thet the
first and second rolls of film will receive an extended fixing
time 1t should not adversely affect the results.
Example: If Tri<X is being tested, i1ts recommended time and
processing temperature are 10 minutes at 68 F.
Fifty percent of 10 minutes is five minutes.
Seventy-five percent is seven minutes and 30 geconds.

One hundred and twenty-five percent is 12 minutes and
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30 seconds.

One hundred and fifty percent 1is 15 minutes.
13. After development, fix the last roll of film &t its minimum
fixing time with the other rolls still in the fixing tank.
Process the rolls of film normally after the fixing bath.
14. When the four rolls of film are dry, make & contact
sheet of each roll following the procedures described in
“Determining Proper Contect Sheet Exposures! on page 20.

Evalusation:

1. Check each freame of the negative strip that was developed

for 50 percent of the normal developing time. Choose the

frame thet has received the best emount of development.

Assume the following: The basic exposure of /5.6 was derived
using Tri=X film rated at AS4 400 and
the frame which showed the best development
wes at £,/2.8.

The difference between f/5.6 and £/2.8 is two exposure
stops. It required four times more light to compensate for a
decreage in development time of 50 percent. Therefore, the
EI for Tri-X¥ developed for five minutes (rather than the normal
10 minutes) is 100.
2e Repeat this procedure for the three remeining rolls,

figuring the EIs for each of them.

Summary
Notlice, &s the development time is decreased, the film

requires more light and its overall contrast is reduced.

Conversely, when the development time is increased, the film
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requires less light and 1ts overall contrast 1s increased.

Controling contrast and changing a film's speed are important
concepts. Simply stated, "To reduce contrast, overexpose the
negetive and underdevelop it. To 1ncrease contrast, underexpose
the negeative and overdevelop it.'

By determining how development time affects film a
photographer can "personalize'" his or her ability to change the
negetive image. If the lighting conditions are too severe
(overly contrasty) or too ®flat" (low-contrast), the photogrepher
can chaenge the film's raeting and process the film for desired
results.
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PROJECT 3
TESTING THE EFFECTS CF TIME
IN THE DEVELCPMENT PROCESS

Requirements
1. Follow the steps outlined in "Testing the Effects of Time
in the Development Process."
2. Make four 5" ¥ 7" prints, one from each roll of film.
The frames to be printed will be determined in Steps #1 and #2
of the "Evaluation" section.
Fe Dry mount the four photographs in a progression from
least development to most development on & 16" X 20" bosard,
including the four contact prints on the back. If the note
cerds were marked "f,/2 through f/16 in helf-stop increments,"
or ite equivelent, mark the frame on the contasct print that wes

used to meke the print.

Evelustion

The basis for eveluation will be entirely technicel., Weas
the test target illuminated correctly: was the correct EI or
ASA used; are the note carde correctly filled out:; were the

development, contact sheets and EI determinations done correctly?

Presentation
The student will be expected to discuss problems encountered

in the project and to analyze the four prints. The snalysis
should be specific, including a comparison of each print's tonal

quelity, grein structures, acutance and overzsll characteristics.
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CHAPTER 8
EXPLANATION OF FILMS AND DEVELCPERS

Objective: To explain how films and developers work and
how they are composed.



EXPLANATION OF FILMS AND DEVELOPERS

There are hundreds of 35mm fllms and developers on the
merket today. Manufaecturers spend millions of dollers on
research and development of these products and probably Just
as much trying to promote then.

BRroken down irnto thelr basic components, however, all filme
gre similar in neture and all developers contain the same

basgic ingredients.

Film

Silver halides give film the ability to reproduce light
end dark images. All the other components are secondary to
the function of the éilver halides.

Simply stated, silver halldes are light sensitive crystals
which exist in three gizes. The larger the helide, the more
gensitive it 1is to light. &nd the larger the helide, the more
epparent grain is produced and the lower the overell contrast.

Conversely, the smaller silver helldes are less sensitive
to light, produce less epparent grain and ere higher in overeall
contrast.

Films like Panatomic-X ere composed of the smellest silver
helides. This gives the film its characteristic low sensitivity
to light (ASA 32), fine grein patterns and relatively high
contrast. Such films are scmetimes described as haeving thin
emulsion layers.

Films like Plus-X are composed of the smeller crystels,

but include far more "mid-sized" halides. This gives the film
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a light sensitivity between Panatomic-X and Tri-X, et & rating
of ASA 125. These films display more grain than the slower
films and less contrast.

The faster films such as Tri-X (ASA 400) contain all three
sizes of silver helides, with & greeter concentration of the
larger sizes. This gives the film far more sensitivity to light,

but more grain and a lower oversall contrast.

Film Developers

The purpose of film developers is to convert the exposed
silver halide crystals to & black metallic silver. Most
developers contain four basic ingredients: a developing agent,
en accelerstor or esctivetor, some type of preservative and a
restrainer.

Mixed with water, these chemicals penetrate the emulsion
layer, which swells the gelatin and glves the developing sgent
& chance to work on the exposed silver halides.

Most fllm developing agents are special organic compounds
and are formulated with more than one developing chemical. For
instance, D=76 contains two developing egents, metol and
hydroguinone. Metol (p-methylaminophenol sulfate) is & fast-acting
agent thet produces an image of neutrsel tones end low contrast.
Its activity is accelerated under mild alkalines and produces
little development "fog." Metol works on the shadow asreas of
the negative.

Hydroquinone (p-dihydroxybenzene) 1s & high-contrast
developing egent that elsc works well under alksline conditions.

The agent will ceuse a considerable amount ot development "fog"
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unless restrained. The activity of hydrogquinone affects the
highlight areas of the negative.

When & developing agent 1s dissolved in weter, it will
oxidize when it is exposed to the air. The oxidation turns
the solution brown and weakens the developer's activity. A
preservative, usually sodium sulfite, 1s used not only to retard
the oxidetion but alsoc to combine chemically with the oxidized
products and help to keep the soluticn clear.

In lerge quentities, sodium sulfite scts as & gllver solvent
that reducees the gize of the silver halide crystels, providing
a finer greln pattern.

Another vitel component in the developer is the ecceleretor
or activateor. Developers work very slowly in weter or other
neutral solutions, but, es mentioned previously, are very active
in alkaline solutions. Borex, sodlum carbonate and sodium
hydroxide are often used to accelerete the developlirng action.

Left to itself, & developing agent will work on exposed
es well as unexposed silver helides. A restrsiner, usually
potassium bromide, is added to slow thls action. The restrainer
diminishes chemicel or development “fog."

The activity of the developer is determined by its formule,
1ts concentration end its degree of exhsustion. The formulsas
gives film its specific characteristics in terms of grain
develorment, speed &nd tonel quality. The developer's concentration
controls contrast.l?

To more fully understand the developer's effect on film,

e study of five types of developers is included. The developers

ere D=-76, Microdol-X, Rodinsal, Acufine and Diefirne.
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D-76

Kodek D=76 is & general-purpose developer thst handles
g wlde range of subject conditions very well. It ls considered
the "gstanderd! developer by many professional photogravhers.

It should be noted that because D=76 is & general-purpose
developer it 1s not capable of utilizing ell the regative's
potential. Cther gpeciglized developers function by meximizing
one aspect of the negetive's potentiel and reducing the
effectiveness of others. Wher subjecte are more specieslized,
i.e. low=1light conditione, overly contresty scenes, etc., a
developer that maximizes that particuler dimension should be used.

D=76 is & mild, silver solvent developer, changing the
grain structure slightly by "eating ewey" the sherp edges of
individuel grein clusters. This results in minimel acutence loss
("sharpness") but better apperent greininess of the imege.

The developer may be used either in stock form and
replenished after use or diluted 1:1 and dumped efter use. In
gtock form the developer leens towerd & high-contraest developer.

In dilution, the developer displays normel tones.

Microdol=X
Microdol-X is an mctive silver solvent. It is charscterized
by elmost non-existent grein and very low ecutance and contrast.
The developer can be used in stock form end replenished after use
or diluted 1:3 and dumped after use.
Be cereful when using the developer in dilution. Becausge
of i1ts inherent nature, the developer producees negatives of

low contrast end can slso prevent a film from attaining
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its ASA reting.

Microdol-X uses & large smount of sodium sulfite to dissolve
silver. This presents another problem. A high level of this
chemical causes the deverlover to work very slowly, therefore,
increasing '"wet time." The developer works so slowly in
dilution that Kodak recommends a temperature of 75 F at &
relatively long development time (13 minutes for Tri-X) for the

developer to work efficiently.

Rodinal

Rodinal has the opposite effect on silver to Microdol-X.
It contalns virtuelly no silver solvents end is, therefore,
characterized by very crisp, sherply deflned greln patterns.
The developer produces negatives with high acutance and is
used only as & one=sgshot developer.

The developer 1s used in high dilutions (1:50 with Tri=X
end 1:100 with Panatomic-X, at thelr reted ASAs). This
high dilution ceuses & compensating development effect.
Thet is, the developer acts upon ereas with less exposure (shadows)
longer than in arees with greater exposure (highlights). Negetives
developed in a compensating developer are cheracterized by
extended grey tones, good shedow detslls and unblocked highlight
areas. This quellity is most useful when subjects of high-contrast
are phtographed.18

Rodinel, like D=-76, is considered & genereal-purpose
developer, but that is where the similerity ends. pgch developer
has 1ts own cheracteristics. D=76's strength lies in producing

negatives with low apparent grain, while Rodinsl's forte ig in
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producing negatives of high acutance and extended contrasts.

Acufine
Aecufine is & developer desighed to increase the speed of
film. It does this by substituting metol with a developing
agent celled phenidone (l=-phenyl-3=-pyrezolidone) in the developer's
formula.

The developer is used only in stock form and the developer
must be replenished by adding sdditionel chemicals after =
certaln number of rolls have been processed.

By using Acufine with Panstomle-X 1ts speed 1s incresased
by epproximately two exposure stops (EI 100) end an increase
of approximately one and one-half exposure stops with Tri-=X
(EI 1,000) is achieved.

Film processed with this developer 1s characterized by

relatively high contrasts and medium to coerse grein.

Diefine

Diafine is the most unusual of the developers under discussion.
It 1s & divided, or two-step developer, designed to increease
film speed (EI 160 with Panetomic-X and EI 1,600 with Tri-X).

The first solution contains the developing agents, restrainer
and preservatives. The second solution i1s the sctivetor. The
film is placed into the first solution where the emulsion is
allowed to sosk-up the developer. Little of the actuel development
takes place during this step.

The f1lm 1s trensfered directly into the second solution

where the developing occurs. Development continues to take
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place until the developing agents absorbed by the emulsion

are exhsusted. For this reasson, development in the more
densely exposed areas of the film 1s done quickly and since

the developing sgents are not replenished, the highlight aress
tend not to "block-up." Development in the shedow areass oceurs
glowly, allowing these areas to form more detalls. This creates
g compensating development effect.

With this type of system, time end temperature variations
have much less effect on the final image. Since the asctivating
gsolution never touches the developer, fhe shelf-1life of these
developers ls generelly greater than that of single solution
developers.19

The date sheet enclosed with Diafine speciflies that the
developer be at & temperature between 65 and 80 F and the film
be sosked in esch solution for more then three minutes.

Tests conducted by the author indicetes the optimum
conditions for processing film in Diafine are six minutes in
each solution, at e temperature of 75 F.

7ilm processed in Diafine is contrasty but has adequate
detalls in the gshedow areas for such & high exposure index.
Apparent graln approacheg belng coerse, but again, it is
adequate when such high film speeds are necesssary.

By knowing what e developer's possibilities and limitations
ere & photographer can cope with different lighting conditions
and sub ject requirements.

Wnen Panatomic-X and Tri-X are used with one or & combination
of general developers (D-76 and/or Rodinal, for instance) and

Acufine and Diafine, the two films can be exposed at gix different
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ASAs or EIs. With Panatomic=¥ they are as follows:
ASA 32 (standard),

EI 100 (Acufine) and

EI 160 (Diafine).

With Tri-X:

ASA 400 (standard),

EI 1,000 (Acufine) and

EI 1,600 (Diafine).

"Pughing" Film

"Pushing" film, the intentlonal underexposing and overdevelop-
ing for aveilable light photogrephy, is perhaps one of the nmost
misunderstood photographic techniques. The speed of & film
is inherent in its emulsion and is determined in the context of
a gtandard performance level for that emulsion.

Developers with active developing asgents (Acufine,

Diafine, etc.) and extended development times of general-purpose
developers allow the meximum utilizaetion of the film's inherent
speed but they do not increase it significently.

When film is underexposed, shedow detailes sre diminished
end highlight densities are decressed grestly. The normel
development of such a negetive would result in & low-contrast
image.zo

If the underexposure 1s carried too far, no developer
can meke an image appear. Genereally, film that has been
underexposed by more than two stops will not receive enough
exposure in the shadow areas and no detail will exist in these

areas. 21
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While extending the development time increases shadow
detells, 1t also causes & higher density to be formed in
the highlight aress. This produces & negative of higher-than-
normel contrasts, lower acutance and increased graininess.

When the underexposure is within one exposure stop of
the film's speed, a well=developed negative can be obtained by
extending the developing time in a general-purpose developer.

A good starting point is to extend the standard development
time by 50 percent. (See "Testing the Effects of Time in the
Development Process'" on pege 38 for more details.)

The use of & general-purpose developer that & photographer
is accustomed to provides the advantage of knowing the developer's
gpecific performance. Negatives developed for this extended
time will be similer to those obteined in normel development.zz

When the underexposure is two stops or greater then the
film's normel speed, special-purpose developers are required.
Thege developers not only contein developling egents that are
more active than those of general-purpose developers; they
are also compensating developers. This helps to reduce
densities in the highlight areas while extending the development
of the shadow areeas.

Notice that whenever extra speed 1s achieved, some degree
of quelity is lost with respect to tones, scutance and grain.
The use of fast lenses, tripods, ertificisel lighting and slower
shutter speeds should be examined before "pushing" film is

considered.
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Additional Readling

There are many informative and useful books aend earticles
gbout films and developers. Here is & partiasl listing:
Kodak Filmg == Color and Black-and-White ig & Kodak

publicetion (Code Number AF-1) that describes how to choose,
expose asnd process films.

The Negative, Exposure and Development is one of the most

complete studies on the subtject. The book is written by Ansel
Adems.
"Pushing Gently" appeared in the April 1980 issue of

PhotoGrephic (page 18). In 1it, Joe Novak explaine some of the

subtle ways to increase e film's speed.

"Rodinel is Back" is an article in Camers 35, January 1980,
by Dan 0O'Neill, s&bout the "comeback" of the generel=-purpose
developer. The article appears on pages 46, 47 and 76.

"Tri-X at 1,600 in Daylight?" is an interesting article by
Penny Ann Dolin which appeared in the February 1980 issue
of Popular Photography (pages 88-91). Dolin describes her
technique of exposing Tri-X at an EI 1,600 for outdoor

rhotography.
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PROJECT 4
DEVELOPER COMPARISCNS

Requirements

i. Test, either by test target or in actual shooting conditions,
Microdol-X and Rodinal developers using Panatomic=X (135-20)
film.

NOTE: One roll of the film will be sufficient for this test.
The reoll may simply be exvosed normelly, then in the
darkroom, cut in helf. Process one-half in Mlicrodol-X and
the other in Rodinal.

If the test 1s conducted in sctusl shooting conditions,
take great care in shooting similar subjects from similar
distances. Since a comparison is to be made between the two
developers, any chenge in these areass will meke the resultis
harder to analyze.

It is recommended that a model be used in this situation
and the distance between the camera and subject remain constant.
2, Develop the rolls ueging the manufacturers! reccmmended
procedures.

3 Contact print the nesativés.

L, Enlaerge one negative from each roll on an 8" X 10" gheet of

print paper.

The enlargements are to be made with the enlarger hesd as
high as it wlll go (meximum enlerging size). Crop them to
include similar subject areas from both negatives, i.e. the face
of the subject.

5. Dry mount the two prints, side-by-side, on a 16" X 200
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board and include the contact sheet on the back.

Evaluation
The evaluation for this project will be determined by the
type of subjlect chosen for the comparison; the development and
the printing procedures used; and the technicsl guslity of the

two prints displayed.

Presentation

The student will be expected to present a criticsl comparison
between the two prints. This willl include subjective judgments
gs to how easch developer would preform in different shooting

conditions end which developer the student prefers esnd why.
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PROJECT 5
"PUSH!" PROCESSING

Requirements

o Test, either by test target or in actuasl shooting conditions,
Acufine and Diafine negative developers, using Tri-X (135=20)
film.
NCTE: Two rolls of Tri-X must be shot for this test. One roll,
to be developed in Acufine, should be exposed at an
EI 1,000 and the other roll, to be developed in Diafine,
should be exposed at an EI 1,600,

If the test is to be conducted in sctuel shooting conditions,
teke great care in shooting similer subjects from similar
distences.

It is recommended thet & model be used in this test and
the dlistence between the camere erd the subject remein constent.

Remember, these developers increase the speed of the
film snd should be used only when conditions werrent thelr use,
l1.e. when & fester shutter speeds ere needed, more depth-of-
fleld is required, or when lighting conditions dictate their use.
2. Develop the rolls in the appropriate developers.

i Contact print the negatives.
L, Enlarge one negative from each roll on en 8" X 10" sheet of
printing paper.

The enlargements are to be mede with the enlsrger heed as
high as it will go (maximum enlarging size). Crop them to
Include similer subject sreas from both negatives, i.e. the face

of the subject.
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L Dry mount the two prints on a 16" X 20" boerd with the

contact sheets atteched to the back.

Eveluation
The eveluation will be determined by the type of subject
chosen for the comparison;: the development and the printing

procedures used; and the technicsl quelity of the two prints.

Presentetion

The student will present & criticel anselysis of the two
develovers, emphasizing the differences in tonal quelity,
grein, ecutance, effective fllm speeds and oversll quelity loss

in comperison to & gererel-purpoge developer.
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CHAPTER 9
PAPER NEGATIVES

Objective: To examine the use cof photogrephic peper as a
medium for negative end positive imeages.



PAPER NEGATIVES

A photographer's perspective on the unlverse is not alweys
reelity. Producing continuous toned imeges is fine for recording
events, but often the photograprher needs an interpretstion of
imeges to convey & messege.

Images can be chenged in a number of weys. Shape and
outline can be distorted, tones can be altered, the image
may be reversed, end any combination mede.

Here gre four techniques for changing the image's effect
end & method for making black-sand-white slides.

One of the easiest ways to slter the photographic imege
in the darkroom 1g by reversing its tones. Thet 1s, producing
a negative imsge of the print. This technigue 1s alsc useful
if & fest, 1f not limited, print is mede from a color slide.

Materiale needed: 4 negetive of virtually any format the enlerger

will accept, resin-coested pheotographic paper,
a contact printer and equipment end chemistry
to make an 8" X 10" print.
Procedure:
1. Meke & good, continuous tone print from the negetive. Crop
the photograph} Use the eppropriate contrast filter and dodge
and burn-in where eppropriate. The project is dependent upon
rroducing the best possible print at this stage.
2, Process the print normally end ellow it to dry completely
before golng to the next step.
3. Set up the equipment to malte a contact print. Open the

lens to its largest aperture (most amount of 1light).
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L, Place an unexposed sheet of photographic peper, emulsion

side up, in the contact printer.

Se Plece the continuous tone photograph on top of the unexposed

sheet, emulsion (photograph) side down.

NOTE: The paper used mey have manufacturer's printing on the back.
This will not alter the outcome of the image.

6. Make a test strip, exposing the two sheets of paper for e

minimum of five secondese and & maximum of two minutes, at five-

gsecond intervals.

7e Process the now exposed and undeveloped photogrephie sheet

normelly and allow it to dry completely before evelusastion.

8. If the test strip's lest three inches or so do not contein

good, solid bleck ereas, it must be remede by extending the

exposure time. Begin the second test strip with & minimum

exposure of one and one-half minutes.

9. Evaluate the negative imege as though it were &2 standerd

test strip. Look for the exposure that provides the first

clean black eree while meinteinineg reasonasbly good white ereas.

In many instances, the white areass wlll receive some exposure

end eppear slightly gray. This is acceptaeble because the darker

erea's exposure ig more criticel. Select an expvosure time.

10. Repest Stepes #4 end #5. Expose the print et the time

calculated in Step #8.

11. Process the print end dry it.

Summary

The result 1s & negative image of & continuous tone print.

Thls procedure can be used for sny type of negetive, from one
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exposed normally to g high-contrest one.
If & high-contraest effect is desired, use a #4 contrast print
filter and polycontrast paper. A #5 greded paper, for both the

initisl print and the finsel imege, will give an image of extreme

contrast.

Additionel Technigues

The following are some of the techniques which can be
performed on the paper negative or the originel print.
1. Elimination of dsrk areass on the negetive by "whiting-out®
its corresponding arees on the originel print. Use 2 red felt
merker, & printer's opagulng pen or soclution, or rubylith. The
photogrephlc peper is not sensitive to the yellow-red spectrum so
these sareas will sppeear whiﬁe on the print.
2w Elimination of light srees on the negastive by scratching
the emulsion surface of the originel print. These sreass will
eppear gray or black on the print deverding upon how much of the
emulsion 1s left. Use & razor or execto-type blsde for this
technique.

It is recommended thet this procedure be done while the
print 1s belng fixed. Fixer hardens the silver image end if ellowed
to completely do 1ts job, the procedure 1s more difficult but
not impossible.
B Intentlonally processing the paper negative or the origingl
print to create streasks or textures. This mey be done by painting
developer on the paper to develop certein aress more then others.Z2J
4, The peper negstive process mey be teken to its third

generation to preoduce & vositive imege. That is, the paper
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negative mey be contact orinted onto print psper to produce =
positive imege. The three previous technligues msy also be
incorporeted when this positive imaege 1s produced.

This imege will be considerably different from the originsl
imege, but its change may be more creative.
5 By placing a color transparency in the enlerger instesd
of & negative and using the same procedures of mekling & paper
negeative, & positive print can be made.

This procedure should not be used in place of an inter-
negative because the quallity lost is significant, but 1t can
be used when a crestive effect 1g desired.

Because normal black-snd-white photographic paper is
not sensitive to certein colors, the use of Kodek's Panelure
paper (which is designed to make B/W prints from color negetives)
may be substituted for the polycontrast peper in Step #1.
The finel orint may be made with "normel" paper.
6. The paper negetive maey also teke the plece of & standard
negative in the enlarger. By contact printing a film negative
onto photograsphic paper, then making = contact print of that
poslitive imege, & paper negetive that can be placed in the
enlerger is made. This paper negative can now be enlarged Just
as any other negetive (with a greatly extended exposure time) to

give extremely unusual results.

Additional Reading

For more information end examples of the technique, sgee

Derkroom Dynemice: A Guide to Crestive Darkroom Technigues

by Jim Stone.
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PROJECT 6
PAPER NEGATIVES

Requirements

1. Follow the procedures under '"Making a Paper Negative.™
2. Produce one 8" X 10" print, either a negative or positive
image from the procedure.

3. Dry mount the print on a 16" X 20" board.

Eveluation
The technical procedures followed to make an image will be
only a part of the evaluatlion for the project. Other considerations
will be the effectiveness of the imege, the appropriateness of

the technigue to the subject and its creativeness.

Pregentation

Students will be asked to "defend" thelr techniques, i.e. why
the technique was used with the subject chosen and why other
technliques were used, or not used.

During the presentation, students should bring the originsl
negatives, photogrephs and different photographic "generationg"
used to produce the final print.
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CHAPTER 10
HIGH=-CONTRAST NEGATIVES

Objective: To show the effects of using Kodelith 4" X g5n
sheet film.



HIGH=-CONTRAST NEGATIVES

The next three creative techniques requlire the use of =a
gspecial high-contrast film, Kodalith. Because two of the
techniques require exact registration (the perfect elignment of
two or more negatives), U¥" X 5" gheet film 1s needed to
complete the projects.

Kodalith is an orthochromatic film (not sensitive to the
red spectrum) which can be handled under a red sefelight (series
1A). This safelight mey also be used with polycontrast print
paper, so, once it 1g set-up in the darkroom, it need not be
changed when prints are to be made.

The film hes an effective speed similer to that of print
paper end can be processed in straight Dektol (paper developer)
for one minute. 411 film processing caen be done in treys end
treated like print paper. The use of & stop bath is not
recommended, however, &as the film has & tendency to develop
pinholes in the acid.

Kodelith has the ebility to record some gray tones but its
strength 1s 1ts ability to produce solid sreas of blacks end
whites.zu

The first project, will be to expose & sheet of Kodalith,
process 1t and make & contaect print of the direct-positive.

The term "direct-positive" refers to eny negative with a
positive image, l.e. the dark areas of the negative are the

shedow areas end the clear areas ere the highlights.
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Exposing Kodalith to Meke & Direct-Positlve Negative

Meteriels needed: A continuous tone negative of any format the

enlarger will accept, at least two sheets of
n ¥ 5% Kodalith film, a red safelight (series
14), a printing easel, &an enlarger, a contact
printer, print paper and chemicals to process
the film and the print paper.
Procedure:
1. Prepare the chemicals as i1f prints were to be processed,
with the exception of the developer and stop bath. The developer
(Dektol) should be prepared in stock solution. Replace the
stop bath with a water bath.
Zix Plece the negetive in the enlerger. Crop end frame it in
the usual meanner for meking & 4" X 5" print.
g Stop the lens aperture down to whatever f/stop ig normally
used.
4, Make sure the darkroom is 1lluminated by only a red safelight.
5. Flace & sheet of Kodalith in the eesel, emulsion side up,
and do a test strip, using five-second intervals, for 60 seconds.
6. Process the film in the following manner:
A. Place the film in the tray of Dektol, emulsion side up.
Continuously egitate the film for one minute.
B. Transfer the film to the water beth. Continuously agitate it
for 30 seconds.
C. Fix the film for 10 minutes in standard fixer or for five
minutes in & rapid fixer.
D. Wash the film for 20 minutes.

E. Place the film in & freshly prepared "wetting" agent for
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30 seconds.

F. Gently wipe the excess "wetting" sgent from the film and dry
it normally.

7 Exemine the film. If the last inch or so is not completely
black, the film has not received enough exposure. Msake

another test strip, opening-up the enlarger lens one f/stop.

8. If the test strip 1s satisfactory, choose the exposure time
that produces the first good black ereas as the besic exposure
for the finel negative.

9. Notice how the exposure times change the fllm's densitles
quickly. Exposure times are more critical here than with
printing paper.

Notice also how only the minimal amount of exposure
produces &reas of gray. As the exposures are increased, only
clear areas and dense areas exist on the film.

10. Expose the gsecond sheet of Kodelith st the exposure
determined in Step #8.
11. Process the negative and meke a contact print from the

resulting direct-positive imeage.

Summery
Exemine the flnel contact print carefully. The print should
inelude areas of pure blacks and whites with no gray sress.
Assuming the contact print was made correctly, if gray areass exist,
the basic exposure was too short; if the print is too light, the
basic exposure was too long.
The grey areas might be elimineted by using a #4 contrast

print filter in the enlarger when meking the contact print.
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As with vaper negatives, the direct-positive image can
be taken one step further to produce &a negative by contact
printing it onto enother sheet of Kodelith. This necetive can

then be used to meke a positive print.

Addltional Reeding

For more information and examples of the technique, sgee
Creative Darkroom Technigues, & Kodak publicetion (Code Number
AG‘-].B) ]
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PRCJECT 7
HIGH=-CONTRAST NEGATIVES

Reguirements

i. Follow the steps in "Exposing Kodalith to Meke & Direct-
Positive Negative.!

2. Troduce one 4" X 5" contact print, either & negative or
positive image, from the procedure.

o Dry mount the print on an 8" X 10" board.

Eveluation
The technical procedures followed to meke en imege will be
only & part of the eveluation for the project. Other
consideretions will include the effectiveness of the imege,

its appropriateness to the subject matter end its creativity.

Presentation

Studentes will be expected to "defend" the technigues used
to meke the final imege, i.e. why the technigque was used with
the subject chosen and why other techniques were used or not
used. Students chould &lso have the originsl negatives,
photogrephs end/or different photogrephic "generations" used to

produce the finel imsge avellsble gt this time.
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CHAPTER 11
TONE=-LINES

ObJective: To describe the technique of meking & continucus
tone negative appear like a pen end ink drewing.



TCNE-LINES

2 tone-=line is A technigque which requires two high-contrast
regatives, one B negative and the other & direct-positive, having
the ssme densities and contrasts.

The two negetives are "sendwiched" together snd arn unexposed
negetive is placed undernesth them in a contact printer.

The contact printer is pleced on & record turntable, a
lazy-susen, or some other rotating device end exposed to =&
light source st & distance of five feet end et an angle of
b5° from the contect printer for approximetely 30 seconds.

This produces & direct-positive negetive contelning lines
which look &s if they were drawn by & penrn end ink technigue.
This negetive 1s then contact printed with ancther sheet of
Kodallth to form & negative which can be contacted printed or
enlerged to produce & photograph.

Simple, right? 1In actuelity, it is & reletively simple
technique that produces a dynemic finel print.

To create & tone-line, the "sendwiched" negetives are
pleced with their bese sides (es opposed to their emulsions)
together. This ceuses the imege layers (emulsidns) to be
seperated by the two thicknesses of the film base. The spsce
allows light to shine through, if the light source is placed st
an engle from the film's horizontal plane.25

This 1s the reason for the light source being placed st
a 459 angle to the contact printer. The rotating device lets

the film receive uniform exposure from all sidesg.
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Creating s Tone-Line Image

Materials needed: A continuous tone negative of any formst

the enlarger cen handle, & minimum of six
sheets of 4" X 5" Kodelith film, a print
easel, & contact printer, some masking tepe,

g record turnteble (or other rotating device),
a 15-watt light source, & red safelight
{series 14A), printing peper, &n enlarger and
equipment and chemicels to process the
Kodeglith and to meke & contact print.

NOTE: 3Because of the different generetions of processing and
hendling, each step of this procedure must be done
cerefully. Keepr ell photographlc materiasls ss clean es
possible end tap or gently wipe &all photogrephic film
end paper to eliminete dust particles.

Procedure:

1. Prepere the chemicels to process Kodelith film. (See

"Exposing Xodslith to Mpke s Direct-Positlve Negetive" on pasge

66 for more informstion.)

24 Choose & negative thet contains strong lines in the subject.

The negative should have good contrasts thet accentuste these

lires. While this characteristic in the negative is not esséntial

to producing & tone-line, it will show off the technigue,

3. Place the negative in the enlerger. Crop and frame the

negative as in any 4" X 5" print,

4, Stop the lens aperture down to the f/stor normally used to

expose print paper.

S Meke sure g red safelight is being used before removing the
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Kodelith from the box.

6., Place a sheet of film, emulsion side up, in the print essel
and perform & test strip from five seconds to 30 seconds, in
filve-gsecond increments.

Ze Process the film,

8. When & basic exposure haes been determined from Step #7,
expose & fresh sheet of Kodalith &t that exposure end process
the film.

This is a critical step. The direct-positive negative
produced at this stege must be correct. If the negetive does
not heve cleen densities (good clear ereas and opeque derder
erees), remeke it as many times as needed to schieve the
correct results.

9. After & good direct-positive image is produced, it will be
used to meke another negative. To do this, set up the enlarger

to make & contact print. Place an unexposed sheet of Kodelith,
emtlsion side up, in the contact printer. Put the direct-positive
negetive, emulsion side down, over the unexposed sheet of film.
Close the contact printer.

Meke e test strip, from five seconds to 30 seconds, in five=-
second increments. Process the film and determine which
exposure will best match the densities end contrasts of the
direct-positive image.

This is enother criticel step. & correct exposure of the
negative will produce a uniformly derk imsge when the two
negatives are "sandwiched" together and properly registered.
Continue to meke negatives from the direct-positive negative

until this is achieved.
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10. Once the two negatives are mede, they must be placed
together so the bases of the two are in contact with each other
(both emulsions will be on the outside of the "sandwich").
They mugt elso be in perfect registration with one another.
When this 1s done, tape the two negatives together to prevent
them from moving.
11. Set up the record turntable, in the darkroom. Position
the 15-watt light source epproximately five feet eaway from the
center of the turnteble and at a 45° angle to the turntable's
horizontal. Place the contact printer in the center of the
turntable.
12, Turn off all the lights except the red safelight.
13. Plece an unexposed sheet of Kodelith, emulsion side up, in
the contact printer. Put the "sandwiched" negstives directly
over the unexposed sheet. Close the contact printer.
14. Turn on the turnteble and set its speed at 33 1/3. Allow
1t to resch a consistent speed, then turn on the light source
for aepproximetely 30 seconds.
15. After the exposure time is complete, turn off the light
end the turntable. Remove the undeveloped negstive and process
i1t.
16. The negative should be clear with thin, well-defined black
lines on it. If the lines are not black or if they eare not
well defined remake the negative.

The fallure to achieve a good solid black indicatesg the
15-watt light source was not on long enough. If the lines are
not well-defined, the film is overexposed.

If no lmage appears, make sure the "sandwiched" riegatives
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are placed wlth thelr bases together and the light source 1s
at a 45° angle to the contact printer. If these elements are
correct, extend the length of exposure of the 15-watt light
source.

Do not be overly concerned if some grey areas appear on
the negative, as any of these areas should be eliminsted in the
next step.

17. Make a test strip then, contact print the negative on
another sheet of Kodalith film.
18. The negative can now be printed in the normal fashion or

contact printed on photographic paper to yleld a positive image.

Additional Reading

For more information on this technique and examples of

high~contrast negatives, see the book Photography by Fhil Davis.
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PROJECT 8
TONE=LINES

NOTE: This project 1s the equivalent of two 100-point projects.
Students who attempt the project should be ewere that it

requires a grest desl of time and effort to complete.

Reguirements

1. Follow the steps under "Creating a Tone-=Line Imege."
2. Produce & positive 4" X 5" print from the technique.

3. Dry mount the print on an 8" X 10%" board.

Evalustion
The project will be eveluated lergely on its technical
merits, 1.e. how well was the technique performed. OCther minor
considerations will be the effectiveness of the technique, the
eppropriateness of the subject matter for the technigue and

the creative use of the technlgue.

Pregsentation

Students will be exvected to display the various.photographic
"generations" needed to produce the finsel image énd discuss
them. Suggestions by the student deeling with short-cuts,
problems, their possible solutions and improvements on the

procedure are encoureged.
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CHAPTER 12
POSTERIZATIONS

Cbjective: To describe the technigue of making & three-
tone posterized print.



PCSTERIZATIONS

Kodalith film has the capacity to separate tones from
continuous tone negatives into individual areas of contrasts.
These tonal separations can be printed individuslly as
described in "Exposing Kodalith to Make a Direct-Fositive
Negative" on page 66, or in combinstion to give s posterized
effect.

Posterization is any print which displeys distinct sreas
of tones. £ posterizstion containing two tongl sepsrstions would
contein distinct ereas of black and distinct areas of white, with
no grey ereas, essentiglly appearing like & high-contrast
print. When & posterized print conteins four or more tone
geparations, 1t begins teo look like e continuous tone print and
the posterized effect is minimized or lost.

A three-tone posterization is recommended to meximize
the technique's effectiveness. The success of the technique depends
on the exposures given to the three negatives. One negative
should be almost entirely bleck, separating the white and black
areas on the print: & second negative should contain equal
amounts of black and clear arees, separating the derk gray
areas; and a third negative should be almost clesr with some
bleck accents, producing the grey areas on the print.

The negatives are printed separately on photographic paper
to produce the desired effect. If the negatives were printed
es a '"sandwich," each negative would cancel the effect of the
other and the final image would be & uniform gray tone.

Unlike a tone-line, the posterization effect is infinitely
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variable. Through different exposures of the three negatives, &
rhotographer can control the impact of the technigue and further

L
"perscnalize!" the 1mage.2

Meking a Three-Tone Posterized Print

Materlals needed: A continuous tone negative of any format the

enlerger can handle, 4" X 5" Kodelith film,

a boarderless easel, a red safelight (series 14),
print paper, a contact printer, a registration
gulde (See Step #10), an enlarger and equipment
and chemicals to process the Xodalith and to
make a print.

NOTE: Because of the different generations of processing and
handling, each step of this process must be done carefully.
Keep all photographic materials as clean as possible. Tap
all photographic negative materials on a table to remove
dust particles and handle the negatives by the edges.

Procedure:

1. Prepare the chemicals to process Kodalith film.

2. Select a negative with good overall centrasts and tones.
Place the negative in the enlarger and crop and frame as in any
4n X 5% print on the printing easel.

3. Stop the lens aperture down to the f/stop normally used

to make a print.

L, Make sure & red safelight 1s used before removing the

film from the box.

S Place a sheet of Kodelith, emulsion side up, on the easel

and conduct a test strip with a minimum expcsure of five secornds
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end a maximum exposure of 30 seconds, at five-second increments.
6. Process the sheet of film. (See "Exposing Kodelith to Make
s Direct=-Positive Negative! on page 66 for mere informstion.)

At the same time this sheet 1s belng processed, develop
an unexposed sheet of Kodelith for use in a later step.
7. After the film is dry, examine the exposures.

Look for the exposure that gives the negative its first good
black density. Record this time.
8. Expose another sheet of film using the exposure time
determined in the previous step.

Process the negative and allow.it to dry comvpletely.
9. While the negative is drying, set up the enlarger as if a
contact sheet were to be made.
10. Make a registration guide for use in the contact printer.

This is done by cutting a heavy cardboard sheet into the
shape of an "L." Make sure it forms a 90° angle at its base.
The "L" should be at leest five inches a2t both lengths.

Tape the registration gulde inside the contact printer.
If the contact printer has a foam backing, do not tape the guide
on it as the tape may ruin 1t. Instead, cut a thin cardbosrd
template to fit over the foem and tape the gulde to the template.
11. Place a sheet of Kodalith, emusion side up, in the contact
printer and align it with the registration guide. Put the
unexposed and developed negative from Step #6 on the sheet and
close the printer.
12. Conduct a test strip as described in Step #5. Process
the negative end allow it to dry completely.

13. Two negatives should now exist.
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The first negative, obtained from Step #8, 1s the bsase
negative that will be used to expose the three tonsl separastions.
The second test strip negative, obtained from Step #12,
will be used to determine the time exposures of the three negstives

to be made.
NWOTE: The unexposed and developed negative was included in
Step #11 because, although it had no exposure density, it
does contain base and development fog, thus, some density.
14, Exemine the test strip negative from Step #12. Three
exposures are needed from this test.

The first exposure should give a negative of low density,
appeering as & light gray erea on the test strip.

The second exposure should yield a negative with equsal
eamounts of bleck and clear sreazs. Thle will be the time where
the first good blaeck will sppear.

The final exposure (and the longest) should produce =
negatlve slmost entirely black with only & minimal smount of
clesr areas.

Record the three exposure times.

15. Three negatives must now be mede. Use the direct-positive
negetive from Stev #8 as the base negetive and expose the
negatives at the times determined in Step #14.

Exemple: To obtein the first negative (light grey), sssume you
have an exposure time of five seconds &g determined
in Step #14. Put & sheet of Kodalith film, emulsion
side up, into the contact printer and elign it with
the registrztion guide. PFlace the base rnegetive

(from Step #€), emulsion side down, on the unexposed
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sheet of film. Close the contzct printer snd expose
the negative for flve seconds. Repest this procedure
for the second and third negstives,
16, Develep the rnegatives snd let them dry.
17. While the negatives sre drylng:
A. Prepare the chemlcels to process photograrhic paper.
B. Make sure the enlarger hesd is still positioned to mske
contact sheets.
C. Cut & piece of print parer intec four equel section (4" X 5v)
and put them beck into their light tight contailner.
D. Have the unexposed end developed negative from Step #7
avallable.
18. Conduct s test strip similar to Steps #11 and #12, but
substitute print paper for the Kodelith film.
The test will be used to determine the finel exposure for
each negetive when the print is mede.
19. Process the test print and let it dry before examining it,.
20. Three exposure times will be obtained from this test
similar to those from Step #14.
The first exposure should give & light gray tone.
The second exposure will yleld good blaeck aress and white
srees.
The third exposuvre is determined by the portion of the test
print that retains little white arees and deep, solid bleck serees.
Record these three exposure times.
21. Assume, for example, the three times are five, 15 and 30
seconds, respectively. The negatives from Step #5 will be

contact printed separately on print peper st these times.
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The negative contelining only light gray tones will receive
the lesst amount of exposure, the negative with equel areas of
black and clesr images will recelve the middle exposure and
the slmost-entirely-black negaetive will receive the longest
€XpoSsure.

22. With the enlsrger and contact printer still set up for
contact printing, place & 4" X 5" piece of print paper, emulsion
side up, in the contact printer and register it in the guide.
Put the light gray negative, emulsion side down, on the peaper.
Close the contact printer end expose the paper for the time
determined in Step #20 (the example time of five seconds).

Set the negative aside.

23. Vithout moving the print paper, place the negative contsasining
equal smounts of black and clear areaes, emulsion side down, on

the paper, in exactly the same locatlon as the first negsastive.

Be precise.

Expose the paper for the amount of time indiceted in Step
#20 MINUS the first exposure time (the example time of 15
geconds MINUS the originsl 5 seconds, equals 10 seconds).

Set the negative aside.

24, With the paper still in the easel, put the last negative,
emulsion side down, in plece. Expose the paper for the time
indicated in Step #20 MINUS the time for the first and second
exposures (the example time of 30 seconds MINUS the first
exposure of five seconds and the second exposure of 10 seconds,
equals an exposure of 15 seconds).

Set the negative aside.

25. Develop the print normelly.
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The print should be a posterized imege with distinct aress

of black, dark gray, light gray and white.

Additional Reeadin

For more informetion on posterization and exesmples of the

technique, see FPhotography by Phil Davis.
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PROCJECT 9
POSTERIZATIONS

NOTE: This project 1s the equivelent of two 100-point projects.
Students who attempt the project should be aswere that it

requires s great desl of time end effort to complete.

Requirements

Follow the steps under '"Meking & Three-Tone Posterized Print."
A 4n ¥ s5v pogitive print will be produced from these steps.

B Dry mount the print on an 8" ¥ 10" board.

Evaluation
The project will be evealuated largely on it technicel

merits, l1.e. how well was the technlque performed. Cther minor

consideretions will be the effectiveness of the technigque, the
epproprieteness of the subject matter for the technique and
the creative use of the technique.

Presentation
Students wlll be expected to display and discuss the

verious photographic Y“"generstions'" needed to produce the finsal

image. Discussion by the student dealing with the problems

encountered, thelr possible solutions, short-cuta and improvements

on the procedure is encouraged.
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CHAPTER 13
BLACK=-AND-WHITE SLIDES

Objective: To introduce black-and-white slide materigls
end processing.



BLACK=AND=-WHITE SLIDES

Most vhotographers view black-and-white photography as a
more creative medium than color photography. These seame
photographers shoot only color slides, perhsaps not even being
aware that a black-and-white transparency film 1s alresdy in
thelir camera bag.

Kodak recommends the use of Panstomic-X with 1ts Direct
Posltive Film Developing Outfit to produce black-snd-white
slides. The film can be used like any color transparency
materiel but ls easler to process than Kodek Ektachrome films.

Like color transparencles, the fllm hes & nerrow exposure
latitude and must be exposed with care. It is advissble to
bracket exposures, when first using the film in this manner.
Bracketing should be done in one-helf stop increments.

Panatomic~X has & normal ASA rating of 32. When 1t 1s used
as a8 transperency materlal 1ts speed changes. Kodelr recommends
e speed of 80 in daylight and 64 if the film is used under
tungsten illumineation.

Because the medium is black-end-white and the formet is
slides, composition is a critical element in the finel image.
Cropping, center-of-interest and tonsl variations affect
blaeck=-and-white more than color.

Often & color slide can stand on its color alone, i.e. &
sunset. This is not possible with the black-asnd-white slide.
It must rely on the intricete patterns of clouds, the placement
of the horizon and the subtle shades of light to be successful.

Shootling this film can benefit any photographer's "eye,"
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creativeness and discipline.

tnother use of black-and-white slides is to copy black-
end-white prints. These prints are usually copled on Kodachrome
or other types of color transparency materials and have &
tendency to display = cyan or blue color cest. By using
Penatomic~X and the direct positive film developer, the color
cast can be eliminated.

The inherent sharpness of Panstomic-¥ alds its cepabllity
to reproduce photographs and its increassed film speed mskes it

easier to use in day-to-day shooting sltuations.

Meking Black-ghd=-White Slides

Materials needed: A camers, one roll of Panstomlc-X (135-36),

8 Kodak guart-sized Direct Peositive Film
Developing Outfit, film fixer (the outfit does
not include fixer), equipment to develop
35mm film, 36 slide mounts for 35mm film and
a tecking iron.
NOTE: Panatomic-X, developed in the Direct Pogitive Film
Developing Outfit, has two recommended exposure indexes,
80 in deylight and 64 in tungsten lighting. Unlike most
films, these EIs can be used on the same roll of film
since the processing time is the same for both. Therefore,
one roll of film can be used in both daylight and under
tungsten illumination.
Procedure:
i. Load the film into the cemera end expose the film as you

would any transparency materisl. 3Bracket all difficult or
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unusual lighting conditions in one-half stop increments.

2, Remove the film from the csmera, load the film inteoc e

developing reel and place the reel into the developing tenk.

If 2 16 ounce tank is used, place an empty reel in the

tank.

3. Before procesging the roll, reed the following informstion

from Kodak:

WARNING: Because the bleach corrodes most metals, do not leeve

it in contact with metal egquipment any longer than
necessary. Store in polyethylene, esrthenware,
porcelaln, rubber, glass, or enamelware with surfaces
free from cracks or chips.

SAFELIGHT: Carry out all overationg in totael deritness until
bleaching hes been completed. A greenish-yellow
filter (OA) with s 15-watt bulb may be used to
exeamine the film thereefter,

PRCCESSING TEMPERATURES: The recommended temperature of all the

solutions is 68 F.

AGITATION SEQUEKCES: Agitate continuously during the first 30
seconds in each solution and for five seconds
every minute thereafter.

REDEVELOPER PREFPARATION: Prepare the Redeveloper solution

immedlietely before use because it will
keep only one to two hours.z?

L, Prepare the Redeveloper by mixing "Part A" with 16 ounces

of weter at 68 F. While mixing, add "Part B" and "Fart C" to

the solution. Stir until the chemicals are completely dissolved.

5w Justify all solutions to 68 F.
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6. Pour the First Developer into the developing tark and tap
the tank zgeingt the sink to relescse any alr-bells vpresent on
the film surfece (this should be dorne when eny sclution is
initielly poured in the developing tank). Follow the proper
eglitetion sequences end develop the film for elght mirutes.

7 Pour the developer back into its recevtacle when the elght
minutes asre up.

B Wash the film in running water for two minutes.

Q. Pour the Blesch into the tank, rap the tank, follow the
sgitetion sequences end pour the chemicaml beck into its bottle
efter one minute.

10. Pour the Clesring Bath into the tank for two minutes, then
pour it back into its bottle.

11. Redeveloo the film for eight minutes.

If two rolls of 36-exposure film are processed at the same
time or one after the other in the ssme Redeveloper, ellow nine
minutes redevelopment for the second roll to compenseate for
the reduction of the Redeveloper's activity.

12. VWash the film for one minute.

13. Fix the film for five minutes.

14, Wash the film for 20 minutes in rumning weter sufficient
to replece the water in the terk once every five minutes.

15. Treat the film in & "wetting'" mgert for 30 seconds.

16. Dry the film normally.

17. After the film is dried, cut each frame from the roll.

Mount the individuel frames in 35mm slide mounts. Plastic
slide mounts are the essiest to losd and last longer than paper

mounts, but they are more expensive.
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Peper slide mounts generally need to bte sesgled with some
type of heat source (a tacking iron works well for this) and

requires more time to mount than plestic ones.

Summary
The following is a summery of the developing steps needed

to process Panstomic-X into transparencies using Kodsk Direct

Positive Film Develoving Cutfit:

STEP SCLUTION TIME @ 68 F
1s FPlret DEvelope s sswi o vs i sn naimi o bu v i % s 56 me 5 54 B WY,
2. Wate? RlYiB@ecsvicinvsneresnsonsornsvenensnansvenyas 2 HIN,
3. A0 e T e . L Il T™ ™™ ™ . .- ..
L. CLEErINg BObHes v se wm iw o s ¥ o s 60 6 0% sl sw iw sa s e 2 HIE
5 RedevelOoPeritiesesnoseasssasacssscascnsnssssssnsness 8 min,#
6. WELLY BANISEW o 5a ww wm ww v 0w 8w 6 2 0 00 570 e g6 wiss ww ow ww g o V., DA TG
2. Plxing Bethsssswnnsrovrasnssrasnssanssnavssvsonsnsss 5 Mik
8., HaBhe i eooossnensesssnsscncsstoscnsssasnnssnssscssss 20 min,
9. "Wetting" Agentic.eicecesesesccisssensaconsnenssse 30 sec.

AGITATION: Thirty seconds, initielly; five seconds every minute,
thereefter.
#If two rolls of 36-exposures are processed simultanecusly, or

one right after another in the same Redeveloper, incresse its
time to nine minutes.

Additional Reading

For more information sbout using Penetomic-¥ as & black-sande-
white transperency meterial, see "RBlack-and-White Trensparencies

with Kodek Pasnatomic=X Film" (Code Number g-23), & Kodsk data sheet.
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PROJECT 10
BLACK=AND=-WHITE SLIDES

Regulrements

1. Expose a 36-exposure roll of Panstomic-X sccording to the
instructions under "Makling Black-gnd-White Slides."

Shoot the fillm in a variety of lighting conditions and with
different types of subjects, bracket exposures whenever necesssary.
2. Include st least one copy of a continuous tone blacke-snd-
white print. Bracket the exposure plus and minus one-hslf of =
stop in eddition to the basic exposure.

3 Follow the procedures under "lMaking Black-snd-White Slidest

to develop end mount the slides.

Evaluation
The eveluation will be made on how well the slides were
processed, the subject matter recorded and how well the copy

glides were done.

Presentation
The student will show his or her slides snd discuss the
differences between shooting black-snd-white transperencies
end shooting color. The student will alsoc be expected to
analyze each exposure, composition and tonal qualities of the

glides.
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CHAPTER 14
FINAL EXAMINATION

NOTE: Only the adviser will have access to the finsl
examination until it is given.



FINAL EXAMINATION
FOR
A SELF-INSTRUCTICNAL, SELF-PACED CCURSE
IN ADVANCED TECHNICAL BLACK AND WHITE PHOTOGRAPHY TECHNIQUES

Neme Date

Answer a8ll questions on & seperaste sheet of peaper. BEe as

brief and concise as possible.

1 Identify three adventages of using bleck-and-white
transperencies rether than color treansparencies.

o What are the four basic ingredients composing most black-
end=white f1lm developers? What are their functions?

3. Describe how slow, medium and fast speed black-end-white
films echieve thelr different light sensitivitles. Compare

and contrast easch film's characterlstics in terms of contrast,
acutance and grain.

L, Compare end contrast the characteristics of negatives
processed for 50, 75, 125 and 150 percent of normel, assuming
the correct exposure compensations were maede in each case. Also
déscribe whet the correct exposure compensetions are.

54 What specific physicel elements affect e negative's
densitlies that can be eliminsted by determining en exposure
index for the film?

6. What is a bleck-and-white posterization? Describe the
effects of a two-tone posterization, a three-tone posterization
eand a four-tone posterization.

e What is Kodalith? Describe its cherscteristics, how 1t is

processed and what it is used for.
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8. Describe the elements needed to construet a good, useble
test target. What is the test target's greatest asset?

9. A contact sheet made from 35mm negatives 1s useful becsause
it provides a positive lmage of the individual frames. Identify
five other advantages & contact sheet can provide s photographer.

10. Briefly describe the major steps in producing a tone-line

image.
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FINAL EXAMINATION ANSWERS

p (1) Black-and-white is a2 more creative medium than color;
(2) A photographer vrobably carries Penatomic-X ss a
standerd film, which 1s more convenient then carrying
a speclialized color films
{3) It is easier to process than Ektachrome films:
(4) No ceclor cast occurs when copying black-esnd-white prints;
(5) 1It's considersbly cheaper.
2. (1) Developing sgent.
It works on the exposed silver helides, converting them
to silver and, if left unchecked, may s&lso develop
unexposed silver halides.
(2) Preservative.
It retards the oxldation of the developing egents,
chemically mixes with existing oxidized products to help
keep the solution clear gnd, in large quantities, can
act &8s 2 silver solvent,
(3) Accelerator or activator.
It Increases the alkeline level of the developing
solution, thereby, accelerating the development action.
(L) Restrainer. |
It retards or restrains the developing egent(s) from
working on unexposed silver halides.
i 30 Slow speed films contain only smsll particles of silver
hallides. Since the smaller the silver halide perticles are, the
less sensitive they ere to light, the film has the least sensitivity

to light of the three types of films under discussion. These
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filme displey relatlively high contrasts, very hlgh acutance and
fine grain. &n example of & slow speed fllm is Panatomic«X
(ASA 32).

Medium speed films contaln a combination of small and medium
sized silver hellde perticles, wlth a preponderance of medium
gsized helides. These films display moderate film speeds,
moderate contrasts, aversge acutance and fine to moderate grain.
An example of & medium speed film 1s Plus-X (ASA 125).

Fast speed films contaln three sizes of silver halides, the
majority being large, so the film is extremely sensitive to
light. These films display relatively low acutance, moderate
grain and low contrasts. An example of a fast speed film is
Tri-X (ASA 40O).

L, Negatives processed for 50 percent of normal need epproximately
two stops overexposure to compensate for the short development

time. The negatives display relatively low contrast levels but
ascutance and grain sre affected only to s limited degree.

Negatlves processed for 75 percent of normael need approximately
cne stop overexposure to compensete for the shorter development
time. The negatives have a slightly lower overall contrast than
do negetives processed normelly. The acutance and grain of the
Tilm are reletively uneffected.

Negatlives processed for 125 percent of normel need
approximately one-half of a stop underexposure to compensate for
the longer development time. The contrast levels of these
negatives are higher than normel, with a slightly lower scutance
and more grain.

Negetives processed for 150 percent of normel need
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approximately one stop underexvosure to compensate for the longer
development time. The contrast of these negatives are
considerably higher than normally developed negatives. The
negatives display an extremely low acutance with coarse grain.

5e The specific physical elements are as follows: the
manufacturer's tolerances in the camera's shutter speeds and
apertures; developer strength and effectiveness; development
proceedures (including agitation, dilution, pouring sequences,
etc.): and the film's ASA rating.

6. A vosterization 1s any print whose tones have been separated
into two or more divisions.

A two-tone posterization could appesr as a highecontrast
print if the tonal separations were the black and white aress
of the imege. In any case, & two=-tone posterization would
inelude two separate tonsl separations.

A three-tone posterization 1s the most effective of the
three types. Its tonsl separsations esre usuaslly light graey, derk
gray and black. The effect of the vosterization is that of
large areas conteining the same contrast, with ornly three
contrast levels in the print.

A four-tone posterization approaches a continuous tone print
end often does not look like a creative technique.
7e Kodallth is e high-contrast, orthochromatic (nct sensitive
to red) film that cen be processed in Dektol developer.

It has high acutance and reproduces only a limited smount
of gray tones. Its strength is in reproducing images of very
high contrasts.

The film cen be processed in straight Dektol for one minute

Gl



under a red safelight (series 1A4).

Kodalith i3 used to make high=contrast negatives and 1s also

uged in the making of tone-line and posterized images.

By A well designed test target should include good, clear,

well defined areas of tones:; an 18 percent gray; some type of

model, preferably a life-sized face, but any three dimensional

figure 1s asdequete; and some way of Judging sharpness.

Its greatest esset is, if it 1s not changed significently,

the test target can be used to test any photographlic element

anytime.
9. (1)
(2)

(3)

(&)

(5)

Whether exposures 1in the csmera are correct;

Allows for comparisons between simllar subjects;

Alds in potential cropping:

Helps in determining what contrest filter to use for
a specific freme; and
Helps 1n determining general exposure times for specific

frames.

10. A tone-line requires two high-contrast Kodalith negatives,

one, & negative and the other, a direct-positive, having the

seme densities and contrasts.

The two negatives are '"sandwiched" together and a third

unexposed negative is placed underneath them, in & contact

printer.

The contact printer is placed on a record turnteble, or

other rotating device, and exposed to a 15-watt light source

placed at a 45° angle and five feet away from the contact

printer.

The fllm 1s exposed for gpproximately 30 seconds.

A direct-positive image is produced from this procedure.
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It is contact printed on an unexposed sheet of Xodalith film
to form 2 negative image which can be contact printed cor enlergad

to produce a photograph.
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The purpose of thls Report Cption project was to deslgn an
sdvenced photography class for students who have completed a
minimun of & basic photography class. The class can be completed
in a two-week time span at the student's own pace. The completion
time frame would meke this course conducive to an intersession
class or & short-course.

The self-instructionsal, self-paced method of instruction
is =2lso useful for high schoocls, Junior colleges egnd universities
with a limited feculty or photographic facilities. It enebles
students to learn sdvenced rhotogrephy without the direct super-
vigsion of = faculty member.

Although direct supervision 1s not necessary, en edviser is
needed to answer direct questions gbout techniques, eveluate
proJects, oversee two class meetings end edminister the final
exemination.

The finel grede is determined by & combinetion of seven
projects, two clase meetings and the finsl exeminetion.

The following photographic principles are covered in the
project:

Baslic photography principles.

Testing the shutter speeds 1n & 35mm single lens reflex cemera.

The proper methods of developlng 35mm negatives.

The proper methods of interpreting contasect sheets.

How to determine the proper expecsure for & contact sheet.

How to construct and use a stendard test target for vhotographic
tests.

How to determine exposure indexes for various types of films.

Testing the effects of time in the development Process.



How to make paper negatives for a creative effect.
How to use high-contrast negative materials.
How to produce a tone-line image.
How to produce a three-tone posterization print and
How to expose and develov black-asnd-=white slide materials.
Students may choose the seven projects needed to meet the
requirements of the class from 10 projects included in the
text.
The ten projects are as follows:
1. Developing a Tegt Target.
2. Determining an Exposure Index.
3. Testing the Effects of Time in the Develorment Process.
L, Developer Compsrisons.
5. YPush" Processing with Acufine and Diafine Developers.
6. Paper Negatives.
7. High=Contrast Negatives.
8. Tone-Lines.
9. Posterizsastions.

10, Black-and=Vhite Slides.



