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Sensitometry Primer

Part Il: Paper Testing and Calibration

By Phil Davis

As | mentioned in the first article of
this series, you can’t do any sort of sensi-
tometric analysis of your materials un-
less you have access to a densitometer.
In fact, you really need two of them—one
for measurements of negative (transmis-
sion) densities and one for print (reflec-
tion) densities—a combination of func-
tions that can cost $2,000, more or less.
If that’s an unrealistic expense (as it will
be for many of us) there are at least two
alternatives: you can use someone else’s
equipment, or you can build your own.

Most photofinishing labs have fine
densitometers. If there’s a lab in your
vicinity you may be able to persuade the
owners to let you use their equipment
occasionally, or they may offer to have
a technician read your test samples for
you. If your local community college of-
fers a professional program in photog-
raphy, their lab people may agree to let
you make a few readings from time to
time. If neither of these sources is avail-
able, try the local professional photogra-
phers. If you can find one who owns a
densitometer he or she might be willing
to help.

Whether the local sources are co-
operative or not, you may prefer to work
with homemade equipment and avoid
the hassles of borrowing. Although
some real densitometers are more accu-
rate and easier to use than anything you
can build, it is possible to convert almost
any spotmeter into a densitometer that’s
both inexpensive and practical. The con-
version unit is simple to build and the
resulting instrument can be adapted
easily for either trapsmission or reflec-
tion density readings. See Photo 1. Best
of all, it doesn’t require any modification
of the spotmeter itself; simply slip the
meter out of its support stand and it's
ready for field use.

The design of the spotmeter adapter
unit is quite flexible. You'll have to devise
some sort of support stand to hold the
meter firmly in position. Also, the meter
will have to be equipped with a sup-
plementary closeup lens so that it can
focus on the test samples, and you must
arrange a suitable light source. Plans

and construction details for typical adap- .

ter units appear in my book, Beyond The
Zone System Workbook (Focal Press, 80
Montvale Ave., Stoneham, MA 02180,
617-438-8464). With a little ingenuity you
should be able to design and construct
a similar adapter for your own meter.
In this article and following ones, I'll

Photo 1

assume you’re using this spotmeter
densitometer, but the discussion will not
be limited to it.

Image density measurements are use-
less unless you know what exposure
values they represent. In laboratory sen-
sitometry, the test materials are sub-
jected to a range of accurately controlled
exposures in an instrument called a sen-
sitometer. You can provide a similar
range of suitable exposure values by
simply printing a photographic step
tablet on your test material.

A typical step tablet is just a strip of
film about 1 inch wide by 5%z inches
long, bearing 21 transverse stripes (or
steps) of increasing density from about
0.05 to about 3.05. The step densities in-
crease more or less uniformly in incre-
ments of 0.15. Because the individual
step densities can be measured accu-
rately, and because the exposing light
they transmit is inversely proportional to
their opacity, the step tablet is, in effect,
a calibrated light source. Printing it on
your test material—either film or paper—
will produce a 21-step test strip that
represents an exposure range of about
10 stops. This range is much greater
than necessary to test ordinary papers,

and is also adequate for general-pur-
pose films.

The best-known step tablet is probably
the Kodak Photographic Step Tablet No.
2. You may have trouble finding one at
an amateur camera store, but profes-
sional suppliers in large markets usually
stock them. An uncalibrated Step Tablet
No. 2 costs about $35. A calibrated step

Image density
measurements are
useless unless you
know what exposure
values they represent.

tablet, unnecessary using my technique,
costs about twice as much. Functionally
similar but less costly step tablets by
other manufacturers (such as Stouffer)
can be obtained from graphic arts sup-
ply houses.

If you have a Kodak step tablet, num-
ber it along one edge, using carbon
(India) drawing ink. Step No. 1 should
be the least dense step and Step No. 21
the most dense. This won’t be neces-
sary if you have a Stouffer step tablet,
because they’re numbered during man-
ufacture. Next, use your densitometer to
read the transmission densities of the in-
dividual steps. Record the step numbers
and their corresponding density values,
and you're ready to begin testing.

Conventional Zone System procedures
place a great deal of emphasis on film
tests but it’s a good idea to consider the
printing paper first. That’s because papers
are relatively inflexible in use and the
paper you choose to print on (and your
printing method) will dictate the charac-
teristics of the negatives you must make.

You can, of course, use variable con-
trast papers, or stock a variety of paper
grades to accommodate negatives of
any reasonable density range (contrast).
This is normal procedure for rollfilm
users but if you use sheet film you can
standardize on a particular type and
grade of paper and modify your nega-
tive-making procedures to fit it. This













