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The Photography of Paper Money (II)
By Barbara R. Mueller

The purposes of numismatic photography are many,
but from the viewpoint of the Editor of PAPER MONEY,
there is but one goal: production of photographs suitable
for reproduction in this magazine. Nevertheless, the
other applications of photography to numismatics will be
discussed, too. In fact, a general survey of the field of
macrophotography is a logical prerequisite to the techni-
cal course.

Photography is a visual aid in the preservation, insur-
ance and indemnification of paper money, in numis-
matic research, in educational and promotion activities,
and in the presentation of a collection. Its end-product
is either a positive print or a transparency for projection
made within the framework of the laws described in Vol.
3, No. 3, the Summer 1964 issue.

In spite of this demonstrable usefulness, photography
for numismatics is shunned by the ordinary camera fan
as an over-complicated, too-expensive project. In this
era of automated photography, we buy elaborate cameras
to take pictures that wouldn't challenge an old box
Brownie but fail to utilize the equipment in the more
challenging field of macrophotography.

Macrophotography

The man "who takes a picture" of a note or document
is engaged in either macrophotography, microphotogra-
phy, or photomicrography. The last field is almost self-
explanatory : it is the taking of pictures through a micro-
scope. Obviously, such pictures are only extreme
enlargements of very small areas, useful only to super-
specialists and expertizers.

Microphotography, contrary to its name, does not
involve the use of a microscope. Rather, it is the repro-
duction of a large object on a very reduced scale. Reading
the reproduction with the naked eye is difficult, if not
impossible. We became familiar with this form of
photography through the wartime V-Mail service. To-
day, microfilming on 35, 16 or 8 mm. film is a significant
space-saving business operation.

Macrophotography has more immediate usefulness for
numismatics. It concerns the photography of a small
object in a size ranging from one-tenth normal to 25
times normal. Some people call it copying, close-up or
table-top photography. Photostating and some types of
photo-copying differ from it in that the finished product
is an exact copy on bromide paper made in a camera
without the use of a film negative.

The Camera

There is no truly cheap equipment for these branches
of photography. The current favorite is the 35 mm.
single lens reflex camera, in which you see exactly what
you are taking. With the extensive lines of close-up

accessories and interchangeable lenses now available,
the 35 mm. reflex seems to be the perfect numismatic
camera.

And indeed, if all bank notes were the size of frac-
tional currency, it would be the only one to consider.
However, the image of a 7x3 inch note on a 24x36 mm.
film frame is so small that extreme enlargements are a
necessity. With such enlargement comes the possibility
of undesirable graininess of image.

Therefore, many photographers turn to 4x5 press and
view cameras whose film nearly approximates the size
of a bank note. These rather unwieldy instruments
boast of ground glass focusing that "sees-and-takes" just
as a reflex camera.

Fixed focus (Brownie), folding roll film, and twin-
lens reflex cameras are not easily adaptable to numis-
matic photography. Sub-miniature cameras, such as
the Minox, can be used for copying areas as large as
31/2x51/2 inches when used with a folding copy stand.
Basically, however, they are novelties. The Polaroids
are novelties, too, although the better cameras in the
line sometimes yield gratifying results when used with
the close-up kits.

The camera that gives a good 2x2 slide is the one
most collectors covet, and that is a 35 mm. reflex. There-
fore, the following instructions are for such a camera,
but they also apply, with a few modifications, to press
and view cameras:

The first 35 mm. camera, the original "candid camera",
had rangefinder-viewfinder focusing that is best exempli-
fied by the famous Leicas. They focused down to about
three feet. For close-up work, a battery of accessories
and a device to compensate for parallax (the disparity
between the images in the viewfinder and the taking
lens) were absolutely necessary.

Today's 35 mm. single-lens reflex (in which there is
no parallax) is a mechanical wonder. Some of its highly
touted features are useless, however, in numismatic pho-
tography. For instance, the built-in electric eye exposure
meters and automatic focusing are only nuisances. In
our field, once you have determined the correct exposure
for your set-up, there is little use for a meter again.

Camera Accessories

Yet no camera, 35 mm. press or view, can meet all the
demands of numismatic photography without the aid of
some accessories. These accessories with the bewildering
names are one of the sources of confusion for the neo-
phyte. He doesn't understand that although any 35 mm.
camera has a relatively longer focal length than other
cameras and therefore gives a larger negative image
than the short-focus models, the film image must be made
as large as possible to prevent unnecessary enlargement.
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That increase in image is made possible by accessories
that increase the lens-to-film distance or by magnifying
supplementary lenses.

The lens-to-film distance can be increased by using
extension tubes or bellows extensions. Tube sets usually
consist of three tubes of various lengths that can be com-
bined by adaptor rings to make extensions from 10 to
60 mm. Bellows are easier to use because they can be
racked back and forth to obtain precise focusing. They
can be used with normal, telephoto or wide angle lens.
(In some applications, a telephoto lens by itself is
sufficient for close-ups.)

One disadvantage of tubes and bellows is the need for
increased exposure (very long shutter speed or a time
exposure) to compensate for the loss of light within their
tunnel-like area. Moreover, they can be used only with
a camera having a removable lens which can be taken
from its usual position and screwed into the head of the
extension device.

Some 35 mm. cameras have a lens that is fixed or con-
structed in components. The only recourse in this case
is the supplementary lens. At one time such lenses were
inferior in quality and performance to other optical
accessories. After Carl Ziess introduced the Proxar lens
system, the prejudice against supplementaries disap-
peared. Because they can do nearly everything the aver-
age numismatist is apt to attempt and are used in
conjunction with modest-priced cameras, they have be-
come very popular.

For the more affluent collector, there are such cameras
as the Swiss-made Alpa and the Japanese Nikon F that
need be fitted with just one magnificent lens which does
everything, right down to four inches from the subject,
without additional accessories.

Close-Up Equipment

The camera itself, however, is only part of a working
set-up. Success also depends on a practical arrangement
of equipment and efficient procedures.

Start with a special place to do your close-ups. It need
not be an elaborate room; a corner of your bedroom will
do. You can do the work in a space of 12 cubic feet—
three feet high, two feet wide and two feet deep plus a
place two or four feet away for the lights. Ideally, the
working surface should be a little lower than desk height.

On this surface you place a copy stand. Modest
stands are always advertised in the photography maga-
zines. Camera manufacturers usually produce stands
specifically for their instruments. The cheaper but en-
tirely adequate stands consist of a tubular vertical column
on which slides a horizontal arm support for the camera
and a baseboard similar to that of an enlarger. Goose-
neck lamps can be clamped to the column. Fixed lamp
supports are built into the more expensive models.

This vertical set-up is preferred for numismatic work
because the subject lies flat on the baseboard in front
of you. Horizontal set-ups with the subject fastened to
an upright easel are more unhandy but necessary when
view and press cameras are used.

Lighting

Be sure that several electrical outlets with wiring
heavy enough to carry the load of photoflood lamps are
located near the stand. The best advice about lighting
arrangements is: work out your own through trial and
error.
Electronic flash is a possibility. More esoteric is the
electronic close-up ring light that fits like a collar around
the lens. It is useful only when the camera is very close
to the subject. Ordinary reflector-type photographic
flood lamps or no. 1 or no. 2 photoflood lamps in reflect-
ors do the best and cheapest job. They should, however,
be connected so that they may be turned on just when the
picture is to be taken and off as soon as it has been
taken. This rationing minimizes the danger of burning
your arms on the fiery lamps and prolongs their life.

Light distribution is usually explained in bewildering
scientific terms by the manual writers. In essence they
mean that the lamps should be placed so that all corners
of the object are equally well lighted and 25% brighter
than the center. The angle between the lens and a lamp
axis should be about 45 degrees.

One experienced collector-photographer uses two West-
inghouse BEP movie reflector lamps, one clamped to the
stand column to the left and above the camera; the other
clamped to a table, three feet out to the right.

A Westinghouse photospot RSP-2 and a photoflood
RFL-2 are identical except for intensity and beam pat-
tern. Both are rated at 3400 degrees Kelvin; both are
colloquially called photofloods. (Studio floods are 3200
degrees Kelvin.) Photospots give a narrow but intense
20-degree beam for spotlighting or highlighting in con-
junction with photofloods, which give a smooth 90-degree
beam for general flood lighting.

Occasionally light from these lamps is reflected by the
subject into the lens. A quick adjustment in their posi-
tion controls such reflections. But light reflected from
the surroundings is more difficult to eliminate. The
shiny chrome trimming on the camera can be one source
of reflections. They can be eliminated by making a
mask of black poster board large enough to block out
the camera body. Cut a hole in the center and slip the
mask over the lens mount to hold it in place.

If there still are some annoying blobs of light visible
in the viewfinder, look to the chrome on the copy stand.
Paint it black or cover it with dull black electrical tape.
A polarizing filter that slips over the lens is supposed to
eliminate all such reflections. It does a good job on
window glass and water but is not too effective in close-up
work.

To correctly utilize the photographic lights, you also
need to measure their intensity with light meters—at the
outset, at least. First, buy a Kodak neutral density card,
a simple piece of gray cardboard. Lay it on the base-
board of the copy stand. Take a light reading by hold-
ing your meter six inches away from the card. Using
the low light scale, make a note of the recommended
exposure times and aperture. Use this information as
a point of departure only; you will probably arrive at
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a slightly different but ideal combination by trial and
error. But be sure to maintain the same conditions at
all times or make new readings for every change in
arrangements.

Subject Preparation

The final step in preliminary preparations involves the
subjects themselves. They must be made to lie flat by
weighting them with a sheet of non-glare picture-framing
glass.

They must he aligned so that the film image is not
askew. To comnensate for slanting floors or slightly
warped baseboards, keep a small spirit level on top of the
camera and keep the little bubble in the center.

Finally, the subjects must be photographed against
a suitable background. The copy stand baseboard is
usually too coarse in texture. Black or dark gray smooth,
scratchless poster board is a good substitute. Dull,
black, lintless cloths are preferred by some old pros.

Film

Now that your set-up is complete, the next step is load-
ing the camera. Close-up work requires special film.
A 35 mm. camera needs an especially fine grained film;
high speed is unnecessary. Perhaps the best film for the
job is Kodak Panatomic X. Kodak Micro-File gives in-
tense blacks and whites but fails to bring out the nuances
of the engravings on bank notes.

Exposure

No film can do its job without light, and light involves
the hated f-numbers (aperture of the diaphragm open-
ing). They have been replaced on some cameras by LVS
numbers combining f-numbers and shutter speed, but
most basic instruction is given in terms of f-numbers.

The following combinations are representative of the
system used by one photographer with a camera aided
by supplementary lenses:

f16 at second or f16 at 1/4 second with two BEP
movie floods

f22 at 1 second with one flood at the right, slanted 45
degrees

These combinations avoid long time exposures (more
than one second) and take advantage of the compara-
tively small apertures to give a sufficient depth-of-field
that assures sharp definition in all areas.

Procedure

When you make a set of pictures, use this mental
checklist, modified to suit your equipment, as a remind-
er of the necessary steps;

1. Load the camera with film.

2. Equip the camera with the necessary lenses or ex-
tensions. (This step may come first if it necessitates
opening the camera body.)

3. Mount the camera on the copy stand.

4. Place the subject on the baseboard with the longer
dimension parallel to the length of the camera body.

5. Cover the subject with clear glass.

6. Select the f-number and shutter speed.
7. Cock the shutter now or after step 8, depending on

the type of shuttter in the camera.

8. Determine the best focus on the ground glass focus-
ing screen.

9. Turn out the room lights; turn on the photographic
lamps.

10. Check once more on the focusing screen to see
that there are no reflections.

11. Press the exposure button. or better still, the
cable release.

12. Advance the film for the next picture.

When all the film has been exposed, remove it and
develop it in your own dark room or send it to a fine
processor through your photo dealer. Do not send film
to the neighborhood drug store. Load up for another
round of pictures and learn by doing.

Did You Know That —

One billion dollars would create quite a storage prob-
lem. Dollars bills stack 233 to the inch, at the rate of
2,796 to the foot. One billion bills stacked in a single
pile would extend over 67.75 miles into the sky.

The American eagle on the 1863-65 $50 Interest Bear-
ing Note made in the United States of America when
turned up-side-down is the head of a donkey.

One billion dollars ($1,000,000,000) in $1 bills will
circle the earth 4 times when laid end to end. It would
take 134 years to pick up the billion dollars at the rate
of one bill a second, forty hours a week.

Not counting the serial or plate numbers, the number
ONE is on the $1 Silver Certificate 26 times while it is
on the new $1 Federal Reserve Note only 17 times.
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