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Intfroduction

Congratulations! And welcome! It’s
exciting to find another pilgrim in
search of a better darkroom. And you
must be fairly serious about your
darkroom work, or you wouldn’t
have bothered with this book. You're
probably acquainted with black-
and-white procedures and possibly
color. Your prior knowledge will help
you to understand some of the rec-
ommendations we'll make and will
help you with your own planning. If
you've only read about making fin-
ished prints in the darkroom, follow
along. We'll try to make the appro-
priate explanations along the way.
Here’s what's going to happen in
this book. First, we’ll give as much
general information about construct-
ing a darkroom as seems necessary—
the considerations that will make
your printing and processing easier

and more successful. Then we will tell
you how we applied these general-
ities to a basement niche that we
found. This niche, incidentally, was
far from ideal. The basement sup-
ported a 50-year-old home that was
last used as a dentist's office. No
special care or attention had been
paid to the basement in nearly 20
years. Fortunately, the walls and floor
were solid and the area was dry.
Main concerns—preliminary plan-
ning, layout and design, plumbing,
electrical work, rough and final con-
struction, and installation of equip-
ment and fixtures—will be treated
separately and, where possible, in
chronological order. We'll provide a
series of general suggestions for each
major consideration, explain those
suggestions, and then apply or adapt

Transforming a dingy basement, an unused
bedroom, or a clutiered storage area into an
efficiently functioning darkroom is the
dream of many photographers.

the ideas to our own basement dark-
room. We start with flaking concrete
and end with an eflicient, working
(and rather nice) darkroom.

There are many ways to go about
building a darkroom. You can build it
yourself or you can hire a contractor.
You can let specialists do part of the
construction and add the finishing
touches yourself. Whether or not you
intend to hire out some or all of the
work, prepare accurate plans. This
will also help contractors make real-
istic and consistent bids. (Inviting
competitive bids can save you money
on a darkroom as it can on other
construction projects.)




Since there are dozens of helpful
books that teach basic carpentry,
plumbing, and electrical work, we’ll
leave the building skills instruction to
them. If we show you what to do and
where to do it, the how-to books will
describe the basic skills necessary to
complete the tasks. If lack of experi-
ence makes you hesitant, proceed
slowly, learning as you go. Perhaps a
friend. relative, or neighbor can give
construction hints.*

Important! The one job where you
don’t want to feel your way along is
the electrical wiring. Electricity is
fairly dangerous and a single mistake
can be fatal. If, however, you’ve wired

fixtures and boxes elsewhere, there’s
no reason not to attempt the fairly
simple wiring required by a
darkroom.

Plumbing is important too. Incor-
rectly installed plumbing may not
zap you, but it could cause contami-
nation of your water system, mal-
functioning drains, odors, leaks, and,
ultimately, major costs for repairs.

Check your local building codes to
determine if you will need any per-
mits to do this work, what parts
require inspection, and when inspec-
tions must be scheduled. A contractor
will generally know what permits and
inspections are necessary.

Check the insurance laws in your
state when hiring others to work for
you. In some states the contractor
must provide a certificate of insur-
ance to prove self insurance against
injury and liability. If the contractor
does not carry this insurance, you
must acquire it or risk a lawsuit if
someone is injured on the job or if
there is damage to property other
than your own.

Our first step will be to explain
exactly what happens in a darkroom,
and what’s required of an environ-
ment to provide high-quality photo-
graphs and to make the operations
consistent, efficient, and comfortable.
Following that brief essay, we’ll dis-
cuss preliminary planning, including
finding a location, determining size,
planning the layout, and making any
preparations or changes in the exist-
ing space before starting the
darkroom.

Actual construction comes along
next—we discuss typical, general, and
specific darkroom practices and then
show you how we included them in
building our darkroom. You’'ll see
how three depressing, stained.
cracked concrete walls and a per-
forated partition gradually evolve
into a room where you would eagerly
anticipate spending cheerful blocks
of time.

The end of the book shows a
number of individual approaches to
darkrooms. In this section, comments
from the owners, planners, and
builders will add extra perspective
that might help you in your own
specific situation. Now it’s time to
examine what happens in a
darkroom.

*Note that throughout this book
references to electrical wiring,
plumbing supplies, and lumber
dimensions are nominal U.S. usage.
Practice in other countries with
differing measurement standards and

building methods will vary from those
shown in this book.
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PROCESSING AND PRINTING

Processing includes both film and
paper. Considering the many kinds of
films available (for both camera and
enlarger exposure, color and black-
and-white), you’ll find a strong re-
semblance in the processing steps.
Papers, 100, enjoy a family feeling in
processing. Generally, if you can
master one procedure, you can ac-
quire the rest with ease.

Most printing operations are re-
markably similar. Whether you make
contact prints from large-format
negatives or enlarge 35 mm trans-
parencies, the concerns are much
alike. Enlargements, of course, re-
quire an enlarger, a timer, and for
color, a voltage stabilizer. But the idea
is the same. You make an exposure
through a photographic image, color
or black-and-white, negative or posi-
tive, onto a photo-sensitive material:
color or black-and-white, paper or
film, panchromatic or high-contrast,
and so on. You need to control the
light getting to the material being

exposed, and you have to make sure
that the darkroom is really dark.
Clean dry space and availability of
electricity are necessary for any
printing operation.

Handling and processing color
films or pan-sensitive black-and-
white films usually requires absolute
darkness. Films are extremely sensi-
tive and the least amount of light will
create havoc. Your darkroom must be
lighttight. Film processing also re-
quires the ability to stabilize chemi-
cal temperatures within rather strict
bounds. It’s handy to have hot and
cold water available and, of course,
drainage, so that you have a place to
dispose of used solutions. You’ll use
the water to dilute packaged chemi-
cals, to control the temperature of
working solutions, and to wash films
after processing. Printing on film is
similar to printing on paper.

Film processing usually requires absolute
darkness. You must load film developing
tanks in the dark and cap the tank with a
light-tight top if you wish to process the film
in the convenience of a lighted room.
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PROCESSING AND PRINTING

Processing or printing on photo-
graphic paper. color or black-and-
white, usually requires the same basic
facilities as film—a lighttight work
area and access to hot and cold water
with drainage. Although most papers
don’t demand that you work in ab-
solute darkness, they specify what
light conditions—meaning special
safelights—you can use. The best ap-
proach is to start with complete dark-
ness and add safelights. Naturally,
processing usually means chemicals
and temperature-controlled water
for mixing, dilution, and temperature
control for working solutions. Ob-
viously, drainage should complement
the water supply. Note that process-
ing of black-and-white stabilization
papers such as Kopak EKTAMATIC
Papers and color materials such as
Kopak EKTAFLEX products requires
no chemical mixing and no running
water in the darkroom.

You'll also need space—space in
which to locate an enlarger and space
for processing trays, a stabilization
processor, or a motor-driven
processor.

And you'll need electricity to
power the safelights and the enlarger.
to make the timers run (for enlarger
and processor). and to power the
motor in any kind of processor.

Neither the KODAK EKTAFLEX Processor
for producing color prints nor the KODAK
EKTAMATIC Processor for processing black-
and-white prints requires running water in
the darkroom.

PROCESSING AND PRINTING SUMMARY
1. Processing film requires
a. Complete darkness
b. Hot and cold water (to mix
chemicals, to stabilize temperature,
as wash water)
c¢. Drainage (of dilute chemicals, of
wash water)
d. Electricity (optional for timer)
2. Printing on film or paper requires
a. Complete darkness (plus safelight
for most papers. some films)
b. Space (for enlarger, for paper and
film storage)
c. Electricity (for enlarger, for
safelights, for enlarging timer)

3. Processing papers requires

a. Complete darkness plus safelight

b. Hot and cold water (to mix
chemicals, to stabilize temperature,
as wash water)

c. Drainage (of dilute chemicals. of
wash water)

d. Space (for trays or processor)

e. Electricity (for processor. for
safelights, for process timer)




DARKNESS

DARKNESS

Have you ever considered the irony
of building a darkroom—of spending
money to make a place really dark,
especially when we’re so concerned
about the money required to provide
light? Probably not. Anyway, thisis a
special kind of darkness—photo-
graphic darkness. And there are even
two levels of photographic dark-
ness—one for most films, and the
other for some kinds of paper.

Most films need total darkness—
the absence of any light whatsoever.
We'll give hints throughout this book
on room darkening techniques. We’ll
talk about “safelights.” Safelights
have specially designed color filters
thatallow alimited amount of certain
wavelengths for illumination in the
darkroom. Even “safelights” can ex-
pose photo materials if they are lo-
cated too close to the working sur-
faces, if the filters are old and faded, if
the bulbs are too strong, or if the time
of exposure under the safelightsis too
long.

Here’s a test of adequate room
darkening. Take a sheet of white
paper into your chosen area. Make
the area as dark as you can. If, after 5
minutes, you can see the paper at all,
it’s not dark enough. One idea should
be obvious—a good north-light studio
does not a good darkroom make. In
fact, the fewer windows and doors
(and any potential light admitters)
you have to face in the beginning, the
easier darkening will be.

You can orient the KODAK 2-Way Safelamp
to make best use of the illumination pattern.

Photographic paper would be ex-
posed and rendered useless by com-
mon light sources such as sunlight,
tungsten, or fluorescent light. Most
paper, however, is blind to light of a
special color. Safelights emit the light
that you can see to work by, but that
won’t expose the paper. (Different
papers and some films require dif-
ferent color filters in the safelight
housing.) See page 36 for details on
testing safelights in your finished
darkroom.

These are the common safelight filters you
may need in your darkroom. From left to
right they are the KODAK Safelight Filters
OC (Light Amber), No. 10 (Dark Amber),
No. 14 (Light Red), and No. 3 (Dark
Green).




OPENINGS

Openings

Wherever there is an opening in the
darkroom, you must be careful to
exclude light. Ideally, windows
should be permanently sealed and
masked. Where this cannot be con-
veniently done, a temporary blind
may serve toexclude light. Great care
should be taken to seal cracks around
doors that open and close.

One way to avoid the opening and
closing door is to construct a maze
doorway. Such a doorway must be
sufficiently deep to exclude the direct
light from another room. Paint the
inside of the maze dead black to cut
down on any reflected light, but paint
a white line around the maze at eye
level to aid in finding your way
through.

I\
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A macze entrance for a darkroom is usually
sufficiently effective for black-and-white
printing. Adding an opaque black eurtain on
the inside of the opening can make the
entrance suitable for color printing or film
developing as well.
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Baffles at the top, sides, and bottom of a
darkroom door will exclude light. Where a
baffle would interfere with the hinges, a
Slexible strip can be attached to the door and
doorframe with sufficient material left free
10 allow the door to open and close

normally:

An enclosure for an opaque roller blind can
be constructed to provide darkening of a
room used temporarily for a darkroom.
Usually this kind of blind does not provide
sufficient darkening for film safety. but it is
adequate for black-and-white printing.

There are many ways of excluding
light around a conventionally-open-
ing door. Weather stripping and
draft-excluding thresholds are con-
venient aids. A sliding pocket door is
one rather handy method of con-
structing a lighttight darkroom door.
With the track pitched correctly, the
door can be made to close lighttight |
with just a touch. |

N
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A pocket door built into the darkroom wall
can easily be made lighttight and it allows
easy opening and closing. By slightly
pitehing the track toward the closed
position, you can make the door self-closing.




WET PROCESSING

WET PROCESSING

As we’ve discussed, most photo-
graphic processing requires water,
both hot and cold, and a place to flush
away what’s used, exhausted, or left

over. Your darkroom location should

make use of any convenient water
supply. Perhaps that’s why perma-
nent basement installation and tem-
porary kitchen and bathroom facili-
ties are so popular. The water should
be clean (see test page 26) so that
foreign matter doesn’t throw off your
processes and so that your equip-
ment, film, and prints don’t end up
with gummy or gritty deposits. You’ll
want both hot and cold water because
most processes require or recom-
mend a specific temperature for one
or more chemicals and that tempera-
ture may need to be extremely accu-
rate. I’shandy to make most working
solutions with water that’s fairly close
to the specified temperature, so that
later stabilizing for the process (by
immersing the containers of working
solution in a waterbath) will involve
only minor adjustment.

Many chemicals arrive in powder
form. You convert them to stock
solutions by mixing with water. There
is often a temperature specified for
this first solution. Making working
solutions requires further dilution.

The need for drainage is obvious.
What’s not obvious is that the waste
from photographic processing should
be disposed of carefully. If, in fact,
you carelessly dump waste chemicals
down the laundry tub drain, you may
be violating a sanitary code. It’s wise
to check out your sanitary sewer or
septic tank and leach field with an
expert to determine how (and where)
youw'll handle your drainage. Most
people will encounter few or no re-
strictions for small quantities pro-
duced in home darkrooms. But those
who do may only have to use a
holding tank to precipitate out unde-
sirable wastes (and perhaps silver).

A water bath can keep processing solutions
at a constant temperature for the duration
of the process. The temperature variations
must be strictly controlled for photographic
processing to get consistent results.




POWER FOR PRINTING

Color printing requires an electrical source
of constant voltage. Some controllers for
color enlargers have built-in constani-
voltage transformers. Others may require a
separate transformer to supply constant
voltage to the enlarging lamp.

POWER FOR PRINTING

We generally take easy availability of
electricity for granted. Not so for the
photographic printer who desires
consistency and repeatability with a
negative or transparency. The careful
printer will want not only raw input
of electricity, but a measured and
constant flow to make sure that
colors, tones, or exposure remain the
same. As voltage fluctuates with use
in a heavily loaded electrical service,
so will print quality, because light
produced by the enlarger lamp
changes color and brightness with
changing line voltage. When the
power stays the same, so will the
enlarger bulb, helping assure that

print exposure and tone or color will
be consistent.

Another fairly sensitive piece of
equipment is a roller print processor
which may agitate faster or slower
depending on the voltage reaching
the motor. For consistent results, the
processor should run at a constant
speed, meaning in turn that the line
voltage should be stable.

Of course, there are other electrical
requirements you'll need to consider:
room lights. safelights, accessory
outlets, ventilating fan or air condi-
tioner, heater in winter, and dehu-
midifier to protect your equipment in
humid weather.
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CONDITIONED COMFORT

CONDITIONED COMFORT

Mentioned under electricity, were
ventilating fan or air conditioner,
heater, and dehumidifier. As you’ve
guessed, these items all contribute to
your comfort and the well-being of
your photographic equipment. A
ventilating fan to the outside or an air
conditioner will keep fresh air cir-
culating in your work area. You won't
have to breathe chemical odors, and
the eviction of air-borne moisture
may help prevent the condensation
and drying cycle that will accumulate
amounts of contaminating chemical
dust all over your darkroom.

A heater or air conditioner will
warm or cool you as the season
demands. But they’ll also provide an
improved environment for stabiliz-
ing the temperature of process chem-
icals, and in the case of the air
conditioner, help to deter the harmful
effects of summer heat on chemicals
and sensitized goods.

Traffic refers to the number of
people besides yourself who will
enter your darkroom. Ideally, no one
will ever be going through it without
an invitation. The fewer careless
hands on sensitive instruments and
photographic chemicals, the better.
It’s not always possible, however, to
be so restrictive. Choose your loca-
tion and make your design with the
possibility of traffic in mind.

Arranging appropriate inlets and outlets for
air will provide uniform, directed flow for
exhausting moisture-laden air.

An air conditioner not only cools the room
air but also extracts moisture from the air to
provide some measure of humidity control
as the wet bulb-dry bulb thermometer
indicates.




WORK FLOW

WORK FLOW

Space is necessary for every en-
deavor. By careful planning (sce
pages 20-34) you can create an cffi-
cient and compact area that will
convenicently handle all your needs
for elbow room. As we mentioned,
vou need space for processing—not
much for roll film but definitely a fair
amount for sheet film and paper
prints. The bigger the prints, the
more space you'll need for processing
trays or a processing tube or drum.
A photographer regularly making
16 x 20-inch prints will want more
room than the person who desires
only 8 x 10s.

Many people build or buy a special
sink for their trays or processor so
that chemicals and water will stay
put.away from unexposed paper and
sensitive electronic equipment. A big
sink or sink-and-counter assembly
requires even more room. And you’ll
wantto have a place to dry prints and
film. Storing chemicals in the dark-
room is a good idea too—away from
small children and potential
accidents.

Everything at hand and everything
organized to be found in the dark without
Sfumbling—that is the ideal for a darkroom.
Obviously the drawer shown at left could
be better organized with dividers; a kitchen
tray intended for knives. forks, and spoons
makes a useful drawer organizer.




WORK FLOW

Making an enlargement presup-
poses a certain guaranteed space.
The enlarger must be placed some-
where—whether on a table, cabinet,
or mounted on the wall. The enlarger
is usually adjacent to a timer or even
an analyzer, both taking up room.
Makers of large prints—16 x 20 and
bigger—should consider a setup
where the enlarger base can be
lowered, which requires vertical
space. Paper should have a dark, dry
habitat—preferably some place in the
darkroom and this, again, requires
space.

Work flow means having your
operation flow smoothly in one di-
rection without side trips or back-ups.
Work flow means starting at point A
and arriving at point B without lost
motion and without endangering the
integrity of your process. If, for in-
stance, you set up your enlarger with
the timer and paper supply on the
left, imagine the convenience of re-
moving exposed paper to the right,
entering the developer tray, remov-
ing the paper to the right to the stop,
right again to the fix, and so on until
you reach your drying rack. That’s
work flow—a convenient, efficient,
continuous pattern that helps you
work faster, smoother, and more ac-
curately. Work flow is a concept you’ll
want to consider in the planning and
designing stages of your darkroom.

Organize your darkroom so that work
progresses in an orderly fashion without
backiracking. In this darkroom, work flow
is designed to proceed from right to lefi. You
may prefer a design that provides work Sflow
Jfrom lefi 10 right.




Planning

What should you do first? Preliminary planning is the answer. We’'ll

discuss locations, design, size, and any preconstruction mechanical or
building operations that need to take place before the start of actual
darkroom construction. One last word—planning is the key 1o success
in most photographic enterprises. Careful thought about the prelim-
inary aspects of your darkroom project may save you money and
time—and possibly some heartache.




LOCATION

LOCATION

Nearly any area that can be made
lighttight is a potential darkroom
location. A kitchen or bathroom in-
stallation must obviously be tempo-

rary and portable. The advantages of

these items are, of course, running
water, accessible drainage, and
usually, plentiful electricity. Also, you
can use a spare room, an attic, a large
closet, a bedroom, or a den in its
entirety or partition off a corner for
your darkroom. Leave the rest of a
large room as a work room for print
finishing, filing, slide duplicating, or
other photographic enterprises.
(Usually though, it’s wise to commit
only darkroom procedures to the
darkroom. Keep other projects and
their accompanying dirt out of the
darkroom and away from damage by
chemicals.)

The basement of your house might
be an ideal location. The typical
basement is left unfinished by the
contractor—the wiring, plumbing,
and heating are easily accessible. A
far corner of the basement is remote
enough to eliminate unwanted traf-
fic. Of course, you may have to
contend with some obstacles. Heat-
ing ducts may intrude. A low ceiling
presents difficulties, too. Home
builders seem to delight in breaking
up the smooth expanse of all four
walls with water meters, gas meters,
electric meters, hot-water tanks, fur-
naces, and laundry tubs instead of
confining all of these things to one
area and giving you three corners and
the better part of three walls unen-
cumbered. Consider this if you are
building a new home. Also think
about adding an extra course of ce-
ment blocks on the foundation to
provide additional head room, which
should also add value to the home.
Designing in an extra drain allows
placement of piping before the con-
crete floor is poured.
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A sketch plan of the entire area under
consideration will give an immediate idea of
potential darkroom locations and the
direction and distance of such services as
water, drains, and electrical circuits.

Measure carefully so that you can determine
accurate dimensions on your plan.
Remember that partitions have significant
thickness (about 4% inches).




LAYOUT AND DESIGN

LAYOUT AND DESIGN

Once you've chosen a location, the
next logical step is to begin a set of
plans. You'll want to outline the area
you're going to use and work out how
the equipment will be arranged. Size
is the first consideration.

Make up your equipment list.
Mecasure each major piece that will
take up floor space. Include work
benches as well as the sink and allow
enough counter space on both wet
and dry sides for trays, processors,
enlarger, trimmer—whatever you'll
need. Then carefully measure the
entire area in which you expect to
construct your darkroom. Now you
control most of the design vanables.
The nextstep is get these variables on

paper.

Colored blocks define each piece of
equipment to go in our darkroom. As you
can see, we tried several arrangements for
our darkroom before settling on the last one
(far right) as the best.

No matter how small your area,
you'll want to provide as much sepa-
ration as possible between the wet
side for processing and the dry side
for enlarging. That’s necessary to
prevent water splashes or chemical
contamination. The separation will
keep splashes from reaching the
areas where you will be handling film
and paper.

Here are the materials you will
need to draw plans for the construc-
tion of your darkroom and the loca-
tion of equipment:

Graph paper (8'2 x 11 inches with
Ya-inch square)

Tracing paper (9 x 12 inches)

Pencils and erasers

3 x 5-inch file cards—8 or 10 should be
enough

Ruler—an architect’s scale is perfect. but
any accurate rule is OK. (A drafting
set would be handy as well as a
T-square and 45-degree and
30/60-degree triangles. Accuracy is
important to provide useful
information for whoever is doing the
building.)




LAYOUT AND DESIGN

While graph paper and an accurate ruler
are all that are really necessary to complete
the plan, you will find that a Tsquare,
triangles, and other drawing instruments
will make the task easier.
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DEVELOPING A PLAN

DEVELOPING A PLAN

L. First, make a scale drawing of the
space available for your darkroom on
graph paper. Try a scale of Y inch or |
inch equal to | foot (three or four
squares to the foot on your graph
paper). This scale will be adequate
for any area up to 8 x 10 feet: for
larger areas tape two pieces of paper
together or choose a smaller scale.

Then. make a drawing of the area

surrounding the darkroom site to
locate the utilities such as electric
panels, furnace. drains, water inlets,
hot water. and so on. For this larger
area use a smaller scale of "4 inch
(one square) equals one foot.

2. On the large-scale drawing of the
darkroom area. locate all permanent
fixtures such as heating pipes. floor
drains, gas, electric, or water meters,
and other intruding objects.

3. Make a tracing of this basic area
drawing and indicate anything that
should be moved (electrical lines or
boxes. pipes, ductwork, and so forth)
and its new location. Some of the
items last mentioned should be
moved to provide you with cleaner
building surfaces or to provide later
accessibility to important utilities.
Show the new locations of the items
on all subsequent tracings made from
this basic drawing. (You will need
tracings of the basic drawing for
electrical. plumbing, and partition
construction as well as three or four
copies for sample arrangements of
photographic equipment.) These
drawings may also be sufficient to
satisfy requirements for a building
permit should one be required.

4. Using the file-card stock or any thin
cardboard. cut out and label blocks
for each piece of major equipment.
Use the same scale as your detail
drawing—% inch or | inch equal to 1
foot. By moving these blocks around
on the tracing, you can plan the most
efficient use of the space you have
available.

S. There are two approaches to
organizing space. If you are working
in an already enclosed area or have
space restrictions that will limit the
arca used, move the equipment
blocks around until you feel
comfortable with the work flow
pattern. Remember you want your
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fect and hands to follow an efficient
path—starting with removing paper
from a paper safe. through exposing
iton the enlarger, through the
processing steps, until 1t is finally
drying. Plan to work in one direction
so that your feet and hands don't get
crossed up. You save time, limit
chemical contamination, and develop
a thythm that will help prevent
mistakes.

Use the second method of
developing a floor plan for the corner
of a room or basement. Start by
drawing a plan showing just the two
corner walls. Using your equipment
cutouts, place the equipment to your
satisfaction. Then simply draw
partitions around the layout and you
have your darkroom planned. Plan to
use the rest of the room for a
workshop. a laundry. or even a small
recreation room. (A laundry makes a
convenient place for chemical
mixing.)

After you have found an
arrangement you like, draw an
outline of each block on the tracing
and label it. This will be the floor
plan of your darkroom. You may
want to compare the three or four
best possible arrangements for
maximum efficiency.




WATER SUPPLY

WATER SUPPLY

When you select an area for your
darkroom, it’s wise to consider all the
existing facilities. The availability
and location of your hot and cold
water supply is important. If you opt
for a water-temperature control
valve, you should have adequate
water pressure. If someone flushes
the toilet and the water temperature
rises dramatically to 130°F (55°C)
during a 68°F (20°C) wash cycle
there may be trouble in your film
tank.

For a water-temperature control
valve to operate correctly, the water
pressure must be the same for both
hot and cold water (and be at a fairly
high 45 psi). Although most temper-
ature control valves are equipped
with pressure-reducing regulators, a

severe drop in the water pressure will
defeat the control valve and allow the

water temperature to rise or fall out
of tolerance. Most regulators will
reduce water flow first and then lose
temperature control.

If, on the other hand, the volume of
wash water diminishes, your film or
print may have inadequate washing
and the image may not last as long as
you would like. Many color processes
call for a supply of 2 to 2% gallons of
running water per minute. If your
system can’t meet suggested supply
requirements, you’ll be safe with
multiple still wash baths and agita-
tion. Your system should be able to
fill a gallon container from both the
hotand cold taps in your darkroom in
20 seconds (3 gallons per minute).
How about when someone flushes the

Print washing consumes a significant
amount of water. Use of resin-coated papers
has reduced the time required for the wash
in most processing sequences. You must
Sfollow the manufacturer’s recommendation
for adequate wash in both black-and-white
and color processing.

toilet, runs the washing machine or
dishwasher. or fills the swimming
pool? Although some water systems
have as much as 45 pounds of pres-
sure per square inch, normal de-
mands on household piping may di-
minish the pressure markedly before
it gets to a darkroom. You can help
the supply situation by tapping into
the cold water line where it enters the
house (directly after the water filter if
you install one). In this way you will
have access to the water before it is
used at any other outlet.

Water drawn from some wells or
from other untreated sources is
sometimes colored by colloidal iron
or organic matter. Water in this con-
dition can stain a photographic
emulsion, but filtration with acti-
vated charcoal generally removes
such impurities.

When water is heated, gas or air
bubbles come out of solution, giving
the water a milky appearance. This
problem most often occurs when the
incoming cold water is below 50°F
(10°C). If these bubbles adhere to the
surface of a film or paper, they inter-
fere with processing and washing.
The remedy for this trouble is aera-
tion of the incoming water. This pro-
cedure causes the small bubbles to
combine with the larger ones that
disperse easily. In sinks used for hand
processing, fit aerators to the water
taps; most hardware stores stock
these attachments.
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Water Quality

Generally, municipal or public water
supplies are sufficiently pure for pho-
tographic use. Such water almost
always contains added chlorine and
often added fluoride. Excessively
hard water can be troublesome in
chemical mixing. Very soft water
swells and softens the gelatin on film
and paper during washing.

The hardness of water is measured
in parts per million of calcium car-
bonate (CaCOy). The following table
gives the quantity of this substance
contained in water described as soft
or hard.

Soft

Less than 40 ppm of CaCO;
Moderately hard

4010 120 ppm of CaCO;
Hard

12010 200 ppm of CaCO;,
Very hard

Over 200 ppm of CaCO,

The practical limits of water hard-
ness for photographic use are 40 parts
per million to 150 parts per million of
CaCO,. The local water authority or
water company can usually provide
information about a particular water
supply. Since there are seasonal and
possibly other periodic changes in the
condition of a water supply, the long-
term monitoring by the water com-
pany is more reliable than the analy-
sis of a single sample of water.

When considering any water
source, and especially if you intend to
use an undrinkable water supply or
water from a well, have a sample
analyzed. Water may contain im-
purities harmful to photographic
materials in processing. If the analy-
sis shows a marked deviation from
the quantities shown by the table of
practical limits for common impuri-
ties, you should consult a water con-
ditioning company to determine the
most suitable method of treatment or
filtration of the water.
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Practical limits for the common
impurities in water for photographic
processing

Maximum or range

Impurity of content (ppm*)

Color and
suspended matter . None

Dissolved solids . .250

Silica . . ....... 20

pH . ... ... .. 7.0t0 8.5

Hardness, as
calcium carbonate . 40 (preferable) to

150

Copper, Iron,
Manganese (each) . 0.1

Chlorine, as free
hypochlorous acid . 2

Chloride (for
black-and-white

reversal) . .. .. .. 25
Chloride (for color
processing) . . . .. 100
Bicarbonate . . . . . 150
Sulfate . . . ... .. 200
Sulfide ... ..... 0.1

*Parts per million.

Water Cleanliness

A glance at the dirt particle content of
your water may help you avoid the
snowy negatives and transparencies
that always mean hours of spotting.
Draw a gallon of water into a clear
glass jug from the pipe to be tapped
for your darkroom. Let it settle over-
night and observe how much sedi-
ment forms on the bottom of the
bottle. You may want to install a
water filter.

There are two basic types of water
filter. One traps dirt particles with a
very fine screen that can be cleaned
by occasional backwashing. The
other type of water filter uses a cellu-
lose or resin cartridge to clean the
water. As the dirt is removed from the
water by this filter element. the water
pressure slowly decreases until the
cartridge must be replaced with a
new one. Both types of filter are
manufactured to be installed in hot
and cold water lines. A less expensive
one can be obtained to attach to the
end of a faucet that is threaded for a
hose connection. We recommend that
the inline type be installed to filter all
the water entering the room.

A 50-micrometre porosity filter is
sufficiently fine to trap the larger
particles of grit that cause mechani-
cal damage to films and papers in
processing. Filters of 25 micrometres
porosity usually remove finely di-
vided particles—such as clay. silt,
mud, or silica—that cause turbidity.
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Tempering Water

Hot water is another matter. Because
most color processes run hotter than
they used to, an adequate supply is a
necessity. Get the hot water for your
photolab first by running a pipe and
connecting into the hot-water line as
close to the tank as possible. A 30-
gallon hot water tank is rather small,
a 40-gallon tank is adequate, and a
60-gallon tank is too much to expect.

In some older homes the main
water supply pipe to the house may
only be % inch. Aging of the system
may have reduced the once-adequate
flow. If you have already had prob-
lems with achieving normal pressure
or flow rate, now may be the time to
consider a new, larger-diameter water
supply line.

When you have only small quanti-
ties of photographic materials to be
processed, you can get along with
manual adjustment of water temper-
ature. For example, you can fit the
drain of the darkroom sink with a
standpipe, and allow water from an
ordinary mixing faucet to surround
processing tanks to the level of the
standpipe. With such an arrange-
ment, you must watch a thermometer
placed in the water flow to make sure
that varying loads on the water-

supply lines do not change the tem-
perature of the mixture.

With frequent or prolonged pro-
cessing sessions, you will find that the
manual control of temperature is
cumbersome. Therefore, you will
want an automatic temperature-
control system that is both accurate
and dependable.

In some commercially-designed
chemical-tempering units, small im-
mersion-heaters control the temper-
ature of the water bath in which the
processing vessel stands. These units
maintain the water temperature in
the bath within plus or minus %°F
and are capable of tempering several
cubic feet of water. Most of these
units have an electrical heater ele-
ment, an agitator or circulator pump
that keeps the water flowing over the
heater, and a temperature-sensing
device.

Ifyourequire a supply of tempered
water greater than that provided by
an immersion heater, try a thermo-
statically controlled, manually
operated mixing valve as an inex-
pensive alternative. These valves
operate by mixing the hot and cold
water to obtain the desired tempera-
ture. The one chosen should deliver
at least 3 gallons of tempered water

A temperature control bath with
thermostatic sensor and a heating unit can
ease the difficulties of maintaining solution
temperatures.

per minute, control the temperature
of the mixed water within plus or
minus %2°F and recover quickly from
variations of pressure and tempera-
ture in the water lines.

In some parts of the country, the
temperature of the incoming cold
water may be higher than required
for the photographic processing. In
these conditions you must have an
auxiliary water chiller. As an alterna-
tive, you caninstall an entire sink unit
with the chiller as well as all other
processing requirements already
fitted.

Tempered-waterrecirculatingunits
can provide valuable savings in water
usage. These units include both heat-
ing and chilling capacity, and can be
connected to a water jacket that sur-
rounds a tank or to a sink.

If the contractor connects the tem-
pered-water-line outlet below the
surface of the water in a water bath or
washing tank, they should also install
a vacuum breaker on the supply pipe
from the temperature-control unit.
This fitting prevents contaminated
water from the tank being siphoned
into the water lines if the main supply
fails or is shut off. Both drinking
water and processing solutions can be
contaminated this way.
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DRAINAGE

With all of this talk about water
there must be some talk about dis-
posal. A drain line to a sewer is far
preferable to carrying out waste
water in a bucket. You may be able to
tap into the drain line from the
laundry sink or enter a main drain
line through the clean-out cover.
Within limitations, your processing
wastes can go into a septic system
without consequence.

In recent years, a growing aware-
ness of the consequences of discharg-
ing effluent into our water supplies
has led to the implementing of vol-
untary and legislated corrective
measures. It has often been observed
that there is no “typical™ photo-
28

graphic-processing effluent;: how-
ever, effluents from moderate-size
photographic-processing operations
seldom exceed the limitations that
are imposed by effluent regulations.
The casual user of a one-pint tank
generally can pour the expended
solutions down a household drain
without ill effect.

Wastes from photographic-pro-
cessing solutions should not be dis-
posed of in storm sewers, which are
neither a method of disposal nor a
means of treatment and merely carry

A standpipe inserted in the drain serves to
raise the water level in a sink to provide a
tempering water bath or for print washing.




DRAINAGE

surface water from rainstorms to the
nearest stream or watercourse. Dis-
posing of wastes in a storm sewer may
create undesirable conditions in the
receiving water.

Large scale or direct dumping of
processing chemicals should be
avoided. Holding tanks that bleed
into the sewer line should be used
whenever possible.

Silver is present in significant
quantities in processing effluent. Free
silver ions are toxic to microorga-
nisms. but in photographic effluents.
silver exists as silver thiosulfate.
which is not toxic. However, most
sewer codes regulate the total silver
concentration. For this reason, as well
as for the economic return, it may be
advisable to recover the silver from
the effluent.

Septic-tank systems can maintain
their efficiency in the treatment of
sanitary wastes and a wide variety of
photographic chemical solutions,
provided that the ratio of sanitary
waste to photographic waste (includ-
ing wash water) is kept in the range of
10or 15 to 1, for a manual processing
method. As an example, the average
daily volume of waste per person
going to a home septic tank is ap-
proximately 50 gallons. A family of
four would produce about 200 gal-
lons of sanitary, kitchen, and washing
effluent per day. Therefore, a cor-
rectly designed septic tank in this
example could handle 13 to 20 gal-
lons of photographic-processing
waste and wash water per day (based
upon 15-to-1 and 10-to-1 ratios, re-
spectively). For automatic processing
machines, the ratio of sanitary to
photographic waste should be about
20to0 1.

When disposing of photographic solutions,
dilute the liquids with generous amounts of
water and follow recommendations for
drainage.

Extreme caution should be taken
not to introduce into a septic tank
solutions that contain sodium or po-
tassium dichromate, which are haz-
ardous to the bacteria in the septic
tank. Kopak Developer System
Cleaner and the bleach used in some
reversal processes contain these com-
pounds. In sufficient quantities, these
chemicals may retard or stop the
desired biochemical reactions.
Dichromate in a solution can be
reduced to a less troublesome form
by first adding reducing agents such
as sulfite or thiosulfate. Any alkaline
material (including waste developer)
can then be added to neutralize the
acidity and precipitate the chro-
mium. The solid chromium com-

pound can be filtered out or allowed
to settle before disposing of the solu-
tion. A second precaution is to avoid
asudden release of chemicals into the
septic system, although pint-sized
amounts are not likely to be harmful.

If you have concerns about the
volumes of waste water you will be
producing or the concentration of
photographic wastes you can safely
dispose of, consult Kodak publica-
tion No. J-52, Disposal of Small Vol-
umes of Photographic Processing So-
lutions for the Small User. This publi-
cation is intended to be of help to the
processor who is discharging less
than 200 gallons of photographic-
processing wastes, including wash
water, each day.
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ELECTRIATY

You must investigate the quality and
quantity of the available electricity.
For instance, is the supply into the
building adequate? Some older
homes have only 60- or 100-ampere
service which will barely be adequate
for the multitude of small appliances
we now consider essential. [f electric-
ity is plentiful. are there existing
circuits in the area of your proposed
darkroom that are free of electric
motors or resistance-heating devices
that may make sudden, voltage-
dropping demands? Does the main
panel box have enough room to add
new circuits just for the darkroom?
Can a line be taken off*'the main box
to supply a subpanel box?

If these questions are puzzling, you
may need the help of a professional
electrician. You'll also find that, since
electrical code rules are changing so

rapidly, the professional may be able
lo save you some time otherwise
spent bringing vour electrical ser-
vices up to code. If. however, you're
familiar with electricity, and the
changes are not overwhelming, do it
yourself but do it according to code
and have it inspected.

How much electricity will you
need? Total the wattage of all electri-
calequipment you plan to have in the
darkroom—enlarger, timer, lights,
safelights, drier, slide viewer, and all
the rest. Divide the total wattage by
120 volts (or whatever voltage you
have available). The answer is the
number of amperes of current that
would be drawn if everything were
on at the same time. Add 10 or 20
percent for growth. Then provide one
or more circuits sufficient to carry the
indicated current demand in am-
peres. Common circuits are 15-am-

pere. However. by using larger wir-
ing, you can have 20 or even
30-ampere circuits.

Put the lights on one circuit and all
other equipment on a separate cir-
cuit. Then while momentary over-
loads may trip the circuit breaker on
the working circuit, you won't be left
in the dark. For color printing. a
separate circuit for the enlarger may
be helpful in minimizing light shifts
due to changing load on the circuit if
a constant voltage transformer isn’t
provided for the enlarger.

There are many darkroom appliances to
make demands on the electrical supply: You
are well advised 1o design for greater
demands than you might originally estimate.




ELECTRICAL CIRCUITS

ELECTRICAL CIRCUIT CALCULATION

Here is an example of how the
calculation for electrical current
requirements works. First, check the
wattage of your darkroom equipment.
Here is the list that we compiled for our
project darkroom and the resulting
power requirement:

Enlarger 250 watts
4 100-watt lamps 400 watts
2 7%-watt safelight lamps 15 watts
1 15-watt safelight lamp 15 watts
Exhaust fan 100 watts
Timer 30 watts
Dryer 300 watts
Viewer 60 watts
Immersion heater 1000 watts
Total 2170 watts
+ 10 percent for future needs 220 watts
Total power needs 2390 watts

Use this value in the equation:

Current (amperes) = Power (watts)
Voltage (volts)
Sy 20 amperes
120 .

Obviously, if all of these appliances
are on at the same time, a 15-ampere
circuit cannot carry this current. Even a
single 20-ampere circuit would be
taxed. As we have recommended, it is
better to split the load between two, or
even three, circuits.

Ground fault interrupters can protect the
darkroom worker. Such a device is available
(left to right) as a separate unit to plug into a
conventional outlet, as a replacement for an
ordinary outlet, or as an addition to the
circuit breaker.

Electrical Safety and Convenience
Safety is always a concern with elec-
trical installations. Since darkrooms
are at least half wet, consider ground
fault interrupters for outlets or in the
supply circuit on the processing side.
Ground fault interruptors (GFIs) are
very sensitive circuit breakers that
compare the amperage flowing into a
circuit (live or black wire) with the
amperage leaving the circuit (neutral
or white wire). If there is a difference
of more than 0.005 ampere (meaning
a grounded circuit), this device will
cut off the power within 1/40 second
and prevent injury to anyone who
completes the faulty circuit. Al-
though GFIs are relatively expen-
sive, they should be given serious
consideration. Because darkrooms
combine both liquids and electricity,
the extra safety provided by GFIs can
be a valuable asset—just as it would
be in the kitchen, bathroom, or
laundry.

USEFUL HINTS

1. Install reset-type circuit breakers
instead of replaceable fuses. Locate
breakers close to the area served by
the circuit.

2. Install constant-voltage transformers
to minimize the effect of voltage
fluctuations on enlarger lamps.
Changes in the voltage cause
corresponding changes in the color
temperature of tungsten lamps; this
in turn alters the color balance of
color transparencies and prints.
Therefore, maintenance of constant
voltage in color work is essential.

3. Install at least five double outlets in
a small darkroom. Locate them
about 45 inches from the floor.

4. Place electrical outlets in the ceiling
of a basement darkroom.

5. Do not locate electrical outlets in
wet locations. An outlet too near a
processing sink, for example, may
be splashed with chemical solutions
and water.

6. Use foot switches for convenience in
enlarging; however, equip them with
a cable long enough to enable the
switch to be lifted out of harm’s way
if the floor is wet.

7. Ground all metal objects in a
darkroom. Ask the electrician to
take care of this in all places where
it is necessary.

8. Use lamp sockets that include a
switch for each darkroom lamp. You
can then switch any lamp off
independently of the others.

9. Control all processing-room circuits
with a master switch located about 6
feet from the floor. However, make
sure that refrigerators, freezers, and
electric clocks are not affected by
such an arrangement. Install the
white-light switch just below the
main switch; place the safelight
switch below the other two, about 45
inches from the floor. Accidentally
turning on white lights in a
darkroom can be an expensive and
embarrassing experience.

10. Install ground-fault-circuit
interrupters.
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ENVIRONMENT

In this era. people have become more
sensitive to the environment. What
about a darkroom? Trathic. for in-
stance. Do small children in muddy
boots tramp through the area you
propose to use? Will the clothes dryer
rumble, shake. and spew out lint
while vou are tryving to print? Dust
and dirt are the natural enemies of
clean negatives and spotless prints.
Making vour darkroom lighttight
will also minimize the intrusion of
dust. When sealing for light, mois-
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ture, and dust, cover basement ce-
ment walls with plastic roll sheeting
before adding paneling. Wherever
you construct your darkroom, you
will want to insulate exterior walls.
If the walls are in good condition,
paneling might not be necessary
and a good coat of paint may suffice.
Caulking all joints in new construc-
tion (wall to ceiling, wall to wall, and
wall to floor) as well as weather
stripping around the door helps 10
accomplish the triple-purpose
sealing.

Dust is the enemy of good photographic
quality. Limit the intrusion of dust by taping
or caulking seams in paneling. Coat cement
surfaces with a good sealer.

A raw cement floor should be
painted to keep down the dust. Apply
one coat of paint formulated for use
on concrete before construction
begins so that all areas are covered,
even under partitions. A second coat
will cover all the digs and scratches
you make during construct<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>