PHOTOGRAPHY OF COINS IN
MONOCHROME AND COLOUR ON
35 mm. FILM
By

C. WILSON PECK

THE purpose of this paper is to provide a practical working scheme for
photographing single coins or small groups of coins either in black and white
or in colour, primarily for the production of 2 x 2 in. lantern slides.
To photograph coins effectively it is necessary to work at a lower scale of
reduction than is normally possible with the average camera, the lens mount
of which usually has insufficient movement for focusing closer than about
3 feet. The standard lens fitted to many of the best 35-mm. cameras is usually
of 5 cm. focal length. Such a lens when focused at 3 feet gives a ratio of
reduction of about 1 : 20, i.e. the object (say a coin) will appear lo its actual
size on the film. If taken with a high-quality lens the image at this scale of
reduction, though it may be well defined, will be too small for ordinary
visual observation, and will break down rather badly if subjected to high
magnification as when projected at 30 or more diameters on to a screen.
_Almost any camera can be made to give a lower ratio of reduction, and so
make the image larger than 1 : 20, by means of positive supplementary
lenses of various focal lengths attached to the front of the camera lens, but
unfortunately this method cannot be used for focusing much closer than
about 8 inches, at which distance a 5-cm. lens gives a ratio of reduction of
about 1 : 4, which only touches the fringe of the useful range of reductions
needed for most coin work. Hence, supplementary lenses have only a very
limited use for the work under discussion, and as they also cause some loss
of definition, especially near the edges of the picture, they will not be considered further.
For really first-class work, including the ability to photograph a coin, or
part of a coin, at any desired ratio of reduction or magnification, it is necessary to increase the extension of the lens, that is, to increase the distance
between the lens and the film. So far as the 35-mm. camera is concerned this
means that the lens must be detachable so that the required extension tubes
or bellows can be inserted between the lens and the camera body.1
As the distance between the lens and the film is increased the ratio of
reduction diminishes until, at a point where the extension equals twice the
focal length of the lens, we reach a ratio of 1 : 1, the image appearing natural
size. Beyond this point further extension yields a magnified image, but for
various optical reasons the use of camera lenses at the very long extensions
needed to yield magnifications greater than about 10 x is not recommended.
Such higher magnifications require the use of the microscope lens and we
then enter the field of photomicrography. In the writer's experience a magnification of 5 x is about the highest that is ever required for coin work, the
really useful range being from 1 : 4 to 4 x .
1 Some larger cameras of the bellows type are fitted with rackwork focusing giving double, and
sometimes triple, extension, enabling objects to be photographed at 1 : 1 and 2 x , respectively.

346
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19-28 Fifth head by Lewis Pingo. Spade-shaped shield of royal arms, crowned,
1787, v.f. (1); 1788, v.f. (1); almost v.f. (1); 1791, v.f. to e.f., but marked
on the face (1); v.f., marked on face (1); 1792, f. to v.f. (1); 1793, almost
e.f. (2); 1794, almost e.f. (1); v.f. but bent (1)

10

Half-guineas
29-32 Fifth head by Lewis Pingo. Spade-shaped shield of royal arms, crowned,
1788, f. but bent (1) ; 1789, f. but bent (1); 1793, v.f. (1); 1794, e.f. (1)
4
Total 32
II. MULLINABRONE, near Garvagh, Co. Londonderry, 1958.
This hoard, even lower in value than Tullynewbane, being worth only £20
sterling, was discovered on 12 April 1958 by Mr. John G. Barkley, agricultural inspector of Gortinmayoghill, while cleaning up part of a gable
which had fallen at an old dwelling-house in Mullinabrone. While carrying
out this work with his tenant, Mr. Patrick Mullan, Barkley disturbed some
of the old roof above the entrance door and discovered lying on the ceiling
a small tin box which he thought had fallen out of the thatch. Inside the box
was a cloth bag containing the money; this he handed to the local police. At
an inquest held on 30 April, conducted by the coroner for North Derry,
Mr. A. E. Martin, a jury found that the owner of the hoard was unknown. 1 As
treasure trove the sovereigns were seized by the Ministry of Finance on
behalf of the Crown, the finder ultimately receiving the full market value of
£85 as an ex-gratia payment.
In this instance there are 36 coins altogether, 4 being sovereigns and 32
half-sovereigns. They range from 1848 to 1911, but these dates are misleading
since only four coins show the young head of Victoria, the other seventeen of
the queen lying between 1890 and 1901. The remaining fifteen pieces are of
Edward VII and George V, two only being of the latter king. The condition
of the coins generally is very good but the half-sovereign of 1848 is fairly
worn and some of the late Victorian pieces show that they had been in
circulation at least for a few years before deposit. One might fairly say that
the coins represent the savings of one generation, possibly with a carry-over
from a parent.
If this is a First World War hoard, such as that found in an old well at
Haselbury Plucknett, near Yeovil, Somerset, in 1951,2 it is perhaps odd that
the coins are not continuous up to 1914, when gold coinage was largely
replaced by the Bradbury Treasury notes. The mint state of one of the 1911
half-sovereigns proves that it can scarcely have been pocketed after leaving
the bank; and one would imagine the hoard had virtually not been touched
beyond that date and its recovery some four years ago. All coins were issued
by the Royal Mint.
Reported in the Belfast News-Letter, 2 May 1958.
N .C. 6th ser., xi (1951), 134-5. Dolley points out that the later coins in this hoard are almost
all half-sovereigns as in the present case. The rate of accretion from 1890 to 1913 at Haselbury
Plucknett is approximately 25s. per annum; that at Mullinabrone from 1890 is about 16s. per
annum.
1

2
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GOLD

BRITAIN

Victoria (1837-1901). Sovereign, 1865
1
Young head 1. Royal arms. Die No. 33

1

Half-sovereigns
2
Type as No.1, 1848
3,4 Slightly older head 1., 1883 (1); 1885 (1)
5-8 Jubilee head 1. Royal arms, 1890 (1); 1892 (3)
9-21 Old veiled head 1. St. George and dragon, 1893 (2); 1894 (2); 1895 (3);
1896 (1); 1897 (1); 1898 (1); 1899 (1); 1900 (1); 1901 (1)

13

Edward 'VII (1901-10). Sovereigns
22-24 Bare head r. St. George, 1905 (1); 1907 (1); 1910 (1)

·3

Half-sovereigns
25-34 Type as sovereign, 1902 (1); 1904 (2); 1905 (2); 1906 (2); 1907 (1);
1908 (2)

10

George V (1910-36). Half-sovereigns
35,36 Bare head 1. St. George, 1911

1
2
4

2
Total 36

=
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It is advisable, at this point, to correct the erroneous belief held by many
who are inexperienced in the problems of magnification-that the higher the
magnification the more one 'sees'. The golden rule of the microscopist is to
use the lowest magnification that will enable him to see adequately all that he
wants to see. By increasing the magnification beyond this point the image
reveals nothing new; the image is merely larger and less sharply defined.
The next requirement is a ground-glass screen on which to focus the image.
Several of the more costly 35-mm. cameras have a reflex focusing system
built in; others have provision for a reflex attachment, or can be used with
a sliding-focusing mechanism. 1 Either method gives equally good results.
The ability to focus the image on a screen solves practically all the remaining
optical requirements, e.g. (1) focusing can be done with almost microscopical
precision, (2) the image can be placed accurately within the film area, i.e.
parallax errors are eliminated, and (3) the depth of field can be observed and
adjusted visibly if necessary.
Another necessary part of the equipment is a rigid stand on which to
support the camera with the lens facing vertically downwards, and with provision for raising or lowering it and fixing it at the required height. Almost
any vertical enlarger stand can be adapted for this purpose provided the
enlarger head can be removed from the carrying arm. Some manufacturers
supply separate carrying arms specially for this close-up work.
Before embarking on close-up photography it is important to realize that
there are several rather complicated factors to contend with which normally
one does not meet with in 'ordinary' photography, and consequently, unless
one adheres rigidly to a predetermined standardized procedure worked out
on the lines to be described, little success will be achieved. The beginner will
be well advised, therefore, to become proficient in the use of monochrome
film before venturing with colour.
A simple sketch showing the arrangement of the essential apparatus
appears below, and all the necessary working data for both black and white
and colour is set out in the table on p. 351. The details given in this table will
now be explained and discussed, column by column.
Ratios of reduction or magnification (see table, col. 1). As previously stated
the ratios 1 : 4 to 4 x are ample for most purposes. Thus a medal very nearly
4 inches in diameter can be photographed in its entirety at 1 : 4, while at 4 x
the date on a Victorian bronze penny will appear enlarged to almost the full
length of the 35-mm. frame. As it is very desirable to make the fullest use of
the available film area no matter whether an entire coin, or only a selected
part of one, is to be photographed, it is obvious that the more ratios one can
work to the better. Actually, the writer uses 21 ratios in all, but for this
article the 13 ratios listed were considered sufficient. When a number of coins
are to be photographed at various ratios it is a good plan to make a list in
advance of the ratio required for each piece and then to rearrange the list
so that all those at the same ratio will be taken consecutively. This obviates
frequent changing of the lens extension and camera height, and lessens the
possibility of mistakes.
1 Leica 19, M2 or M3; Zeiss Ikon Con tax or Contarex; Alpha Reflex; Wrayflex; Exacta;
Periflex; Edixa, &c.
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Lens extension (see table, col. 2). These figures represent the length of the
extension required for a lens of 5 cm. focal length for each of the ratios in
col. 1. Thus at 1·5 x a 5-cm.1ens requires an extension of 7·5 cm., i.e. the lens
will then be 5+ 7·5= 12·5 cm. from the film.
The most convenient way of obtaining variable lens extension is to use
a focusing bellows attachment as made for the Leica and certain other
35 mm. cameras, but a set of extension tubes of assorted lengths is perfectly
satisfactory provided one of the tubes (the shortest) is adjustable in length
for focusing purposes.
1'W'Jt<~
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Now, extension of the lens introduces the first complication. Theoretically,
the I-numbers or stops marked on a lens only hold good when the lens is
focused at infinity (00), though in practice these I-numbers can safely be used
throughout the normal focusing range of the lens. When, however, the lens
is extended beyond this limit, as it has to be for close-up work, the effective
value of the I-number diminishes according to the inverse square law. Thus
with a lens extended to twice its focal length (i.e. 1 : 1), an aperture of say,
14 will only be as effective as 18, and consequently if the aperture were to be
set at 14 the exposure would have to be increased four times. As the exposure
times given in the table, cols. 5 and 6, have all been increased by the calculated
amount to compensate for their diminished stop values, the lens aperture
has simply to be set normally as directed in the table.
Distancelrom plane olfilm to object (see table, col. 3). To obtain the desired
rates of reduction it is necessary, not only to extend the lens by the required
amount, but also to set the camera at a specified distance from the object as
indicated in col. 3. These distances are to be measured from the plane of the
film to the upper surface of the coin. As the plane in which the film lies in the
camera is not usually indicated, its position must be estimated as accurately
as possible and marked. Obviously this will most easily be done while
a roll of film is being inserted.

1

2

Ratio
01
reduction
or
magnification

Extra
extension
required
for
5-cm.
lens

3

Distance
Irom
plane of
film
to object

4

Size
offield

Tone of object

1:4
1:3
1: 2·5
1: 2
1 : 1·5
1 : 1·25
1: 1

cm.

cm .

cm.

1'25
1·65
2·0
2'5
3·35
4·0
5·0

31·25
26·65
24·5
22·5
20·85
20·25
20·0

9·6 x 14-4
7·2 x 10·8
6x 9
4·8 x 7·2
3·6 x 5·4
3 x 4'5
2-4 x 3'6

6

5

(1) MONOCHROME
Film: Panatomic X.
Lighting: 150 watt, 240 volt Opal lamp,
set 25 cm. from object at 15°_20° angle
of incidence from horizontal.

DARK

I

MEDIUM

I

LIGHT

(2) CoLOUR
Film: Kodachrome II 'A'.
Filter: Gevaert CT04 on lens.
Lighting: 275 watt 220/230 volt Philips no. 1
Photolita lamp, run at 230 volts, and set 25
cm. from object, at 15°_20° angle of incidence
from horizontal.

3
3t
4
5
6
9
12

2
2t
3
3t
4
5t
7

6·25
7·5
10·0
12·5
15·0
20·0

20·25
20·85
22 ·5
24·5
26·65
31·25

19·2 x 28 ·8
16 x 24
12 x 18
9'6 x I4-4
8 x 12
6x 9

I

4
4t
5
6t
7

51
6
7
8t
9
9t
lOt

mm.

x 1·25
x 1·5
x2
x 2·5
x3
x4

MEDIUM

LIGHT

7t
8

2
2!
3
4
4t
4t
5

Exposure in seconds at 110

20
26
40
50
60
88

15
20
30
38
46
68

9
12
18
23
28
40

5
6t
14t
23
31
65

4
5
11

17
24
50

n

o

t'"'

o

Exposure in seconds at f 18

Exposure in seconds at f 8

4
4t
5
6t
8
12
15

I

DARK

2t
3
6t
10
14
30

C
i"

o
Z
w
Vl

~

~
"I'1
.....
t'"'
~

DARK= Very da rkly toned copper or bronze; dark bronzed copper.
MEDIUM= Moderately toned copper or bronze; dull silver, tin or brass.
LIGHT = Gold; bright silver, copper or bronze; nickel; platinum.
w

Vl
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Size offield (see table, col. 4). These figures represent the actual area of the
object which will completely fill the 35-mm. frame at the various ratios. They
enable the most suitable ratio of reduction or magnification to be determined
for each photograph without resorting to tedious trials on the focusing screen.
Black-and-white film (see table, col. 5).
(a) Choice of film. As resolution of fine detail is the main consideration,
especially if projection is contemplated, a relatively slow, fine-grain film
giving fair contrast will be required. There is nothing to be gained but much
to lose by using a fast film. Kodak Panatomic X (B.S.!' 25°) is very suitable,
and, in fact, all the data given in col. 5 applies to this film.1
Lantern slides are made from the resulting negatives by contact printing in
the usual manner, but for those wishing to produce 2 x 2 in. lantern slides as
quickly and cheaply as possible, a black-and-white reversalfilm, such as Gevapan Dia-direct 26 (B.S.I. 25°) is very suitable and can be used exactly as for
Panatomic X. The Dia-direct film is processed by reversal by the makers, and
the resulting positives are mounted directly between 2 x 2 glasses exactly as
for colour film. One slight disadvantage of this method is that each positive
yields only one slide. It is also possible that, with prolonged projection, the
heat may buckle the film. However, with increasing numbers of projectors
appearing on the market equipped with low wattage lamps the heat problem
is rapidly diminishing.
(b) Light Source. Daylight is not really suitable for coin photography,
partly because it is so liable to rapid change both in its intensity and its
colour temperature 2-two very troublesome variables-and also because it
tends to yield 'flat' negatives. Ordinary (household) half-watt tungsten light
is both suitable and usually readily available. It is advisable to run in a new
lamp for 24 hours or longer to ensure a reasonably constant light output
during future use. It is most important that the lamp should always be set at
the same distance from the coin, and it is equally important that the angle
at which the light strikes the coin should also be constant. If, for some
special reason, the lamp has to be moved nearer to or farther from the coin,
it must be remembered that light intensity varies inversely as the square of
the distance. Thus, if the distance is increased, say, from 25 cm. to 50 cm., still
maintaining the same angle of incidence, the exposure will have to be increased (theoretically) four times. Unfortunately the inverse square law only
works out accurately for a theoretical point source of light, hence it trial
exposure at the increased distance is advisable. The necessity to keep the light
angle constant is due to the fact that the intensity of the light reflected from an
object varies considerably with the angle at which the light strikes the object.
Flat lighting, i.e. with the light pointing directly downwards from a position
close to the lens is the most intense, but if the light is directed at an angle of
1 As alternatives, Ilford Pan F (B.S.I. 25°); Perutz Pergrano (B.S.1. 24°) or Gevapan 27 (B.S.1.
26°) may be used, but a slight adjustment in the exposures would be necessary if either of the last
two were chosen in place of Panatomic X.
2 Slight colour temperature variation has little or no noticeable effect on black-and·white film ,
but in colour work it can be disastrous.
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45° to 70° from the vertical it is less intense and the exposure will need to be
about double. Between 70° and 90°, about four times the exposure may be
necessary. With care, flat, frontal lighting can produce excellent pictures, but
the angle which the writer has found most generally satisfactory lies between
70° and 75° (i.e. 15° to 20° from the horizontal). This angle of illumination
gives a considerable modelling effect due to the formation of shadows across
the coin, and probably produces the most 'life-like' pictures, especially in
colour.
By now it will be obvious that considerable errors in exposure will occur
unless the distance, the intensity, and the angle of incidence of the light are
standardized and rigidly maintained at all times. As the light intensity is also
dependent on the voltage the lamp should always be run as nearly as possible
to its rated voltage. In practice, however, a deviation of + or - 10 volts has
little noticeable effect on exposure when using black-and-white film.
The standard light used by the writer consists of one 150 watt, 240 volt
Mazda opal lamp in a reflector, the inside of which has been completely
blackened. It is set 25 cm. from the coin (measurement being made from the
front of the lamp), at an angle of 15° to 20° from the horizontal. This combination of wattage and distance was found to give reasonably short-time
exposures in conjunction with suitable lens apertures. It must be borne in
mind that, with the lamp at such a short distance, any attempt to crowd in
too many coins at a ratio of 1 : 4 may result in slight under-exposure of those
coins farthest from the light, and slight over-exposure of those nearest to it,
because at this short distance the effect of the inverse square law is very
noticeable.
(c) Reciprocity failure. To those photographers who seldom have occasion
to use exposures longer than about 1 second the effect of reciprocity failure
on long-time exposures comes rather as a shock. The writer quite unashamedly admits that his early failures to obtain satisfactory photographs
of coins was largely due to under-exposure brought about by reciprocity
failure. A few remarks on this complicated and disturbing phenomenon are
therefore essential.
Photographic exposures are commonly made on the assumption that the
reciprocal law holds good over the whole range of possible shutter-speed/
aperture combinations, but in fact this law only holds good for exposures
between roughly lo second and 1 second. Exposures beyond these limits
yield under-exposure unless compensation is made for the effects of reciprocity failure.
Thus, other things being equal, exposures of lo sec. at f 4, lo sec. at f 5·6
or lo sec. at f 8 will each yield a negative of the same density, but exposures
of 3 ~ 0 sec. at f 1-4 or 2 sec. at f 36-both of which are theoretically equivalent
to the first three-will yield under-exposed negatives.
Fortunately tables exist giving the approximate increases in exposure
required to compensate for reciprocity failure. From the following examples
it will be seen that the compensation needed becomes disproportionately
greater as the exposure increases, and that for colour it is appreciably less
than for black-and-white film .
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Approx. R.F. compensation for average black and white film:
Indicated exposure Required exposure Factor
=Increase of
1·625
4 seconds
6t seconds
62·5%
2·0
8
16
100%
20
50
2·5
150%
85
30
2·83
183%
124
3·1
40
210%
210
3·5
250%
60
Approx. R .F. compensation for average colour film:
4 seconds
51 seconds
8
13
20
40
30
68
40
104
60
180

1·44
1·625
2·0
2·27
2·6
3·0

44%
62·5%
100%
125%
160%
200%

(d) Focusing and depth offield. Theoretically a lens gives absolute sharpness
of focus only in one plane, but as the lens aperture is progressively closed
down acceptable increasing degrees of sharpness are obtained in front of and
behind this plane. At a ratio of reduction of 1 : 4 and using an aperture of
f 8, sharp focus will extend to a depth of about t of an inch, which is more
than ample for any coin likely to be taken at this ratio. As the ratio is decreased, passing through 1 : 1 to increasing degrees of magnification this
figure rapidly diminishes until, at 4 x, sharp focus will only be obtainable to
a depth of very approximately 1 ~ 0 of an inch. As the vast majority of coins
have fairly fiat surfaces focusing presents little difficulty, but extra care is
necessary when working at 2·5 x to 4 x to ensure that the available depth of
field is properly utilized.
Focusing should always be done with the lens aperture fully open, firstly
because focusing is much more sensitive and accurate at maximum aperture,
and secondly because the increased light which it passes enables the image to
be more easily seen. Correct focus having been obtained, the aperture is closed
down to the stop indicated in the table. If a filter is to be used focusing must
be done with the filter in position over the lens.
Focusing at 1 : 1 may at first be a little confusing to the beginner because,
being as it were at the neutral point between reduction and magnification, little
difference is apparent in the sharpness of the image over quite a wide range of
focusing either side of the absolute focus. Actually a slight error either way
makes little difference to the sharpness of the picture, but obviously the
reduction ratio will not be precisely 1 : 1.
(e) Positioning of coin. When photographing a single coin it should be placed
so that the image lies exactly in the centre of the rectangular ground glass
screen. This facilitates the use of a ready-made square mask when making the
lantern slide, and also ensures accurate centration on the projection screen.
When using low-angle cross lighting the coin must be so placed that the light
casts at least some shadow from those details which it is particularly desirable
to reproduce very clearly. If, for example, the reverse of a current penny is
inadvertently positioned so that the light illuminates the spear shaft end on
(i.e. with the light running down the length of the shaft) only a very faint
image of the spear will appear in the photograph. Likewise, if an important
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line flaw is illuminated in a similar manner it may not show up at all. Ideally
the lamp should therefore be capable of being swung round the coin through
at least half a circle at a constant radius from the coin, but if this is not
possible, it is a simple matter to twist the coin round, 45° at a time, until
a suitable position is found.
The portrait side of a coin is best placed with the face nearest the light: if
taken the reverse way round, and the portrait happens to be in rather high
relief, shadows may spoil the profile. It often happens also in the case of high
relief busts that the back of the head and the shoulder are practically unilluminated owing to the low angle of the light. With care this can be partially
remedied by standing a white paper reflector (about 3 inches long and t inch
high) approximately 2 inches from the coin on the side farthest from the
light. On no account should the reflector be higher than 1 inch as it would then
reflect too much light back across the coin, thereby partly neutralizing some
of the essential shadows produced by the main lighting.
During the process of positioning and focusing the coin it is important to
watch for any disturbing light reflections. It is surprising how easily those
can pass unnoticed until after the film has been processed. A slight alteration
in the angle of the light is usually the most effective remedy.
Dust and tiny pieces of fluff should be removed from the surface of the coin
just before making the exposure. Fluff, if allowed to remain, often shows up
so conspicuously as to ruin the picture, especially if it is in colour.
(f) Elimination of side shadows. Low-angle cross lighting inevitably casts an
unsightly shadow on the background at the side of the coin farthest from the
light. This could be blocked out in the usual way, but it is much simpler to
eliminate it from the start. A successful method, which the writer has used for
many years, is to photograph the coin on a sheet of glass raised several inches
above the bench. This is easily arranged by placing the glass on an opentopped rectangular box, the inner sides and bottom of which are lined with
white paper. The area of the glass should be at least 10 inches x 8 inches, and
the box must be not less than 4 inches deep inside. With this device the bottom
of the box provides the white background for the coin whose shadow is cast
sideways on to the far side of the box so that it does not appear in the photograph. In the resulting picture the coin appears as if suspended in space, there
being no shadow or background of any kind to distract the attention.
(g) Exposure. 1 All the factors that must be taken into account when deciding

on the exposure have now been discussed, except one-the coin itself. Photographically coins differ considerably according to their metal and the degree
of toning they have acquired. Obviously, a silver coin in brilliant, unto ned
condition will require less exposure than a very darkly toned copper piece.
Needless to say there are many intermediate tones between these two extremes, and as, theoretically, each will require a different exposure, the correct
one is not easy to determine.
Tests made in an attempt to simplify this problem proved that any number
of coins of assorted metals and different tones could be fairly accurately
1 The use of a photo-electric meter for determining exposure was found to be impracticable for
several reasons.

356

PHOTOGRAPHY OF COINS IN MONOCHROME AND

graded into three groups-dark, medium, and light, and further, that for each
of these groups a tentative exposure could be allotted.
These groups are as follows:

Dark-Very darkly toned copper or bronze; dark bronzed copper.
Medium-Moderately toned copper or bronze; dull silver, tin, or brass.
Light-Gold ; bright silver, copper, or bronze; nickel; platinum.
The exposures required for each of these groups at the various ratios appear in
col. 5. As these exposures include the necessary compensation for lens extension and reciprocity failure, it only remains to decide to which category
each particular coin belongs. A little practice will undoubtedly be required to
do this with sufficient accuracy, but as very dark (virtually black) copper and
untoned silver can be taken, respectively, to represent the two extremes, dark
and light, the only real problem is to decide which are the medium tones midway between these two.
When deciding on the category of a given coin it is important to judge it
solely on its brightness; its actual colour is not of great significance. For
instance, in the medium group, moderately toned copper is equated with dull
silver, although these colours are quite different.
Of course, all coins do not fall precisely into one of these three main groups;
they frequently come in between, but as will be seen from the exposure table,
the range of exposure between dark and medium, and between medium and
light is relatively small, so that it is a fairly simple matter to judge these intermediate exposures. Suppose, for example, one is working in monochrome
at x 1·5. Reference to col. 5 shows that the exposure required at/8lies somewhere between 26-(20)-12 seconds according to the brightness of the coin.
If it is judged to be a little darker than medium the exposure will probably
be 22 or 23 seconds. If, on the other hand, the coin is midway between
medium and light, the required exposure is 16 seconds. After a few trials little
difficulty should be experienced in arriving at the correct exposure for monochrome film, especially as relatively large errors will be taken care of by the
latitude of the film.

Colour (see table, col. 6). All the main principles and technical details described for black and white film apply also to colour, with one important
exception-the light source. Different light sources vary not only in their
intensity but also in their colour composition, or colour temperature as it is
usually termed.
In colour photography, a true colour rendering will only be obtained if (1)
the exposure is correct, and (2) the colour temperature of the light source used
corresponds with that for which the colour film is balanced. It must be stressed
that exposures for colour need to be more accurate than for black and white.
Even with perfect colour balance between light and film, the colour rendering
can be spoilt by an error in exposure equivalent to as little as ! of a stop.
Now the colour temperature of daylight varies over a wide range under
differing sky conditions, and also at different times of the day; in fact it is apt
to fluctuate considerably during a period of only a few minutes, especially
if there are clouds on the move, or when there is mist about. The effect of
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slight unbalance in colour temperature for ordinary out-door colour photography is usually acceptable, or may even pass unnoticed, but for photographing coins a correct colour temperature balance is essential if anything
approaching a true colour rendering is to be achieved.
Obviously, daylight must again be ruled out as its use would involve two
extremely troublesome 'variables', viz. intensity and colour temperature,
either of which is liable to change rapidly and independently of the other.
Fortunately these difficulties can be obviated by the use of 'photoflood'
lamps in conjunction with a colour film suitably balanced for this type of
illumination. All the data given in col. 6 are based on the use of one 275 watt,
220/230 volt Philips Photolita No. 1 (pearl) lamp with Kodachrome II A
film.1
When run at its rated voltage this lamp is, in fact, being overrun to about
800 watts, and like all tungsten light sources it emits an excess of red, its
colour temperature being as low as 3400° Kelvin. 2 It must be emphasized,
however, that this colour temperature will only be obtained (and maintained)
if the lamp is run constantly at the correct voltage.
A variation of as little as one volt above or below this can cause a rise or
fall (respectively) in the colour temperature of about 10° K. A difference of
50° K. (i.e. + or - 5 volts) is enough to cause false colour rendering.
Unfortunately the mains voltage is often below normal, sometimes as
much as 20 volts on a 230 volt supply in cold weather, and even in summer
a + or - fluctuation of 5 volts is common. Obviously, in such conditions,
photoflood light will be no improvement on daylight unless a suitable variable
transformer is used to control the voltage. Without one there is no alternative
but to wait until the mains voltage reaches the required figure and hope that
it will remain there long enough for the exposure to be made. The acquisition
of a transformer cannot be too strongly recommended, for, quite apart from
its use for exposure purposes, it also enables the voltage to be reduced while
focusing, thereby lessening the heat and prolonging the life of the lamp.
With continued use the colour temperature of tungsten lamps tends to de.crease, i.e. the light becomes redder. When this becomes apparent in the
results, either the excess red must be corrected by fitting a suitable blue filter
over the lens, 3 or the lamp must be changed.
A simple method of checking the colour balance is to photograph an untoned, but not too shiny, silver coin and then view the resulting transparency
against a sheet of white paper strongly illuminated by electric light. As silver
is virtually 'colourless', traces of excess red or blue can fairly easily be
detected. 4 It follows that when photographing coins in colour for the first
time it is useful and instructive to include a suitable silver piece as a check.
Lantern slides. Those who have the time, patience, and perseverance are
advised to make their own black and white slides, because the average tradeproduced slide is not always satisfactory. If the job must be sent to a photographic firm it is best to have only the printing stage done, and to mask and
1
2

3
4

The Gevaert CT04 filter mentioned in col. 6 is usually required to obtain exact colour balance.
Average daylight is approximately 5400 0 K. to 6100 0 K.
A Gevaert CTBI or CTB2 filter may be sufficient.
Naturally this test can only be relied upon if the correct exposure has been given.
C~
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bind them oneself. For slides of single coins ready-made square masks are
easiest and best, provided the picture has been accurately centred, but if the
picture occupies the whole frame it is usually better to do the masking with
four strips of binding tape because the bought rectangular masks invariably
cut off an appreciable part of the picture.
Colour transparencies should always be mounted between glass; the card
mounts in which they are sometimes returned after processing are unsatisfactory for several reasons. 1 Double folding paper masks, suitably gummed,
are obtainable,2 into which the film is fixed by sticking it along one side only.
When thoroughly dry the masked film is then bound up between two 5 X 5 cm.
glasses in the usual way, care being taken not to enclose any dust or small
hairs.
Newton's Rings. If colour transparencies are mounted between ordinary
plain glass covers some of the slides will amost certainly develop Newton's
Rings, which will show up rather conspicuously on projection. 3 These
'rings', which tend to expand and contract like multicoloured amoebae,
usually make their appearance near the centre of the picture, and can be very
distracting. They are quite unpredictable; some slides never produce them;
others have them before the slide is placed in the projector, or they may
develop them only after the piCture has been on the screen for several seconds
and the slide has started to warm up. The formation of Newton's Rings can
only occur where there is contact between the film and the glass, and it is the
shiny (non-emulsion) side of the film which causes probably 95 per cent. of
the trouble.
Fortunately, special, finely etched 'New10' cover glasses are now available
which practically eliminate this nuisance. The routine use of one 'New10'
glass with its etched side placed against the shiny side of the transparency will
prevent 'ring' formation in the majority of slides. If, as occasionally happens,
the emulsion side of the film also causes 'rings', then obviously a 'Newlo' glass
must be used on both sides.
Projection of colour film. Although the dyes used for most colour films are
remarkably stable, certain precautions are necessary if colour transparencies
are to be preserved with their colours unimpaired. First, they should be
stored in a cool, dry place, and never be exposed to sunlight. Secondly, the
heat to which they are inevitably subjected during projection must be reduced
to a minimum by every possible means. The projector should be efficiently
fan-cooled, and, if possible, an ~xtra heat-absorbing filter should be fitted.
Naturally, the more expensive projectors are usually better designed as
regards cooling, but even with these no attempt should be made to increase
the light intensity by using a lamp of higher wattage than that recommended
by the maker.
It is practically impossible to state how long a transparency can be projected without suffering some loss of colour. Obviously the longer a slide is
1 Kodachrome film will be returned uncut if one corner of the address label is cut off before
,
posting.
2 ROWI double folding masks no. 5054 (24 x 24 mm.) and no. 5055 (24 x 36 mm.).
8 This applies also to black-and-white Dia-direct reverse film.
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projected the warmer it will become, and the more likely it is to buckle, and
this must be borne in mind when valuable or irreplaceable slides are being
shown. The writer has colour slides of coins taken over 20 years ago which
have hardly deteriorated at all, and he attributes this (rightly or wrongly) to
the fact that they have never been projected for longer than 20 seconds at
a time. However, with a modern, adequately cooled projector, colour film
could, doubtless, be projected safely for much longer than thi.s and there is
therefore no real obstacle to the more extensive use of colour slides to
illustrate numismatic lectures.
In conclusion, the writer sincerely hopes that some of those numismatists
who have been deterred hitherto from attempting coin photography may be
persuaded to try it, in the knowledge that if the directions given are carefully followed, reasonably good results should be obtained with the first film.

