SOME CONSIDERATIONS ON THE QUALITY
OF MICROFILMS OF MANUSCRIPTS.

Adam Biilow-Jacobsen

During the twenty years of its existence the Institute of Medieval
Studies has built up a considerable collection of 35mm films of manuscripts
relevant to the research that has been and is carried out within the frame-
work of the institute. As was to be expected with such a collection the
quality of the films varies greatly. Some manuscripts are located in small
libraries that have inadequate photographic skills and equipment at their
disposal. Others are found in the monumental collections like the Vatican,
Biblioth&que Nationale or the British Library where the taking of a micro-~
film is a matter of course and an order from abroad for a copy is a matter
of routine.

The normal procedure of the institute is that films are bought when
wanted for some specific purpose and, in principle, films are meant to be
consulted on and transcribed from the screen of a microfilm-reader. As
many readers of this journal will know, this is not a convenient way to
work. The use of film, let alone microfilm is dictated by expediency and
cost-considerations only. Working many hours a day in front of an illumi-
nated screen is extremely tiring: The constant glare in one's eyes, the
difficulty of refinding the line one is tramscribing, the uncomfortable
position and the consequent headaches are well known. Positive films are
too bright to look at and negative ones are a nuisance. To this comes the
impossibility of comparing pages in different manuscripts, the difficulty
of finding individual pages in the roll and the damage done to the films
as a given page is eagerly sought by rushing the film backwards and for-
wards through the machine, the loose end spilling on the floor. All this
leads to an understandable desire to recomnstitute ‘the manuscript in the
form of a set of bound prints where pages can be turned over and compared
at leisure in ordinary light and in a convenient position. With this end
in view the microfilm-readers of the institute are nowadays of the reader-
printer type which, at the press of a button and at moderate price, will
produce a fairly soft but toneless print. If the film is a perfect nega-
tive of high contrast of a clear original manuscript of high contrast, you

get a reasonable print out instantly. As often as not, however, the film
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is far from perfect, it may well be positive and manuscripts of venerable
age have stains, discolourations, and faded ink to show for it.

During the past ten years, where I have been in one way or other
following the work of the institute, a good many of these difficult films
have been given to me to produce legible prints from. This is tiresome
and unrewarding work from a photographic point of view, because most of
the difficulties should have been dealt with when the film was exposed
and are the results of human errors and misunderstandings. 1In fact, I know
of few medieval manuscripts that would not be as iegible on a good photo-
graphic print as they are in the original, if they were photographed with
the care and understanding that they deserve. It goes without saying that
detailed research into erasures, superimposed writing etc. will always
have to be carried out on the original and/or with the help of specialized

photography.

Shortcomings often met in microfilms of medieval manuscripts.

Lack of definition, i.e. failure to register fine detail, failure to
separate fine lines from each other or simply blurringedges and lines that
were sharp on the original.

Failure to separate different shades or colours in the original.

Failure to register detail in darkened areas, e.g. stains produced
by humidity, where writing may be visible on the original but often dis-
appears on the film and even more often on the print.

Burnt-out highlights typically caused by reflexions from glossy vellum
in places where the page is not flat. This happens most often on the in-
side of a page towards the spine of the codex.

These shortcomings are found also in films that have clearly been
exposed with the proper equipment and according to the normal standards
of microfilms. As we shall see below (see also pp.99-100) some of them can
be remedied when making prints from the film, others cannot. It is my
hope through this essay to reach those scholars and librarians who are re-
sponsible for the work of photographers, as it is my experience that a
good photographer will prefer to produce photographs of good quality, but
may be unable to see what good quality is when dealing with originals
that mean little to him.

Other imperfections are even more serious and are due to incompetence

and/or lack of suitable equipment. Most common among these are:
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Image out of focus. This is a fundamental error and there is no
remedy, except that the receiving institution should return the film and
refuse to pay for it. I expect that the cause may often be the shift of
focus that occurs during the taking of a film as the pages of the codex
are turned over. Sometimes the reason may be that an unsuitable lens was
used and many photographers tend to stop down hard (e.g. f. 22) which in-
creases the depth of field (unnecessary in reproduction of books) but will
often create a fall-off of definition. If the camera is placed on an un-
stable support while the exposures are made the effect will be just as
disastrous as if the image was out of focus.

Uneven lighting over the page, caused by unsuitable or incorrectly
placed lamps or by using daylight from a window. This can sometimes be
remedied by hand-shading the print in enlargement, which is time-consuming
and therefore costly.

Uneven lighting over the film is presumably caused by the use of
daylight on a day with wind and clouds. As long as the exposures are kept
within the exposure-latitude of the film it just means that the printing
will be much more laborious and that the average quality of the prints will
be lower. l

Overexposure is quite common, presumably because inexperienced opera-
tors want to make sure that the film at least shows something. The effects
of overexposure are difficult printing, coarse grain, fall-off of contrast,
loss of detail in highlights, and generally lowered image quality.

Coarse grain. Apart from overexposure the normal reason for coarse
grain is the use of an unsuitable material. A middle-fast panchromatic
film is a good choice for snap-shots but will appear intolerable grainy
when used, as it does happen, for manuscripts.

Lack of contrast can in itself be remedied by printing on hard paper,
but I have often found that it is'a symptom of something more serious, like
overexposure or an unsuitable film.

But let us shudder and then return to the professionally taken micro-

films and the possibilities of improving their quality.

The microfilm process.

Equipment. The typical microfilm camera is a large, fixed appliance
which accepts unperforated 35mm film in rolls of 100 ft. with room for

well over 600 exposures of 24x36mm. These reels are mostly sent out of
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the house to a laboratory for processing. The films are now mostly pan-
chromatic (see pp. 95&101), slow and of medium—high contrast. Most cameras
have non-visual, semi-automatic focussing and the area to be covered by the
exposure is determined by measurement according to the scale of reproduc—
tion or vice versa. The lens opening is mostly fixed to the optimum and
often the shutter speed is fixed also, so that exposure is regulated by a
rheostat attached to the lamps. These are fixed in permanent positions to
give flat, even light over the surface.

It is obvious that such elaborate apparatus and processing of film
in such quantities is not done primarily with a view to ancient or medieval
manuscripts. The cameras, like the whole process, are designed to save on
storage space for business or official records (printed or typed). Thus
neither the cameras nor the processing favour experiments with special
lighting, filters, differently sensitized emulsions or variations in de-
velopment (contrast).

Materials (i.e. films) and colour sensitivity.

As colour sensitivity is of great importance to the information we
can draw from a black and white photograph of an old manuscript, I will
explain it briefly though most of my readers will undoubtedly be familiar
with the principles.

Black and white films fall into four categories of colour sensitivity,
which I have illustrated in appendix 2.

Blue-sensitive or non colour sensitive films are sensitive only to
ultraviolet and blue rays, i.e. only the areas in the subject that reflect
blue or ultraviolet light will form a black image on the negative and thus
appear white or light on the positive. All areas reflecting other colours
will remain blank on the negative and appear black or dark on the positive.
When photographing a black and white printed original there will be no
difference between this type of film and any other, but in a print from a
coloured original blue lines will be white (i.e. disappear on a white
background) and yellow, green and red will all come out black. Today these
films are almost exclusively used for copying, whether for making copy
negatives of existing b/w prints or to make contact—copies of films (posi-
tive or negative) where colour sensitivity is unimportant.

Orthochromatic films are sensitive to all colours except red. These
films have often been used for manuscripts and sometimes still are because

they generally have very high power of resolution and fairly high contrast.
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Their ability to render red as black is of course useful when photographing
faint red ink on a white or yellow background. A serious drawback is that
red ink, e.g. initials or elements of musical notation and variants, be-—
comes indistinguishable from black or brown and though it is legible we
may miss important points about the lay-out of the manuscript.

Panchromatic films are most commonly in use nowadays both for tech-
nical and amateur photography, and most microfilms taken now are panchro-
matic i.e. sensitive to all visible colours and ultraviolet. However,
one must be careful if colour differences in the manuseript are important,
for even a film recently ordered and just arrived may well be a copy of a
film taken 20 or more years ago and the original exposures may have been
made on orthochromatic f£ilm. The user has no way of finding out or of
being warned except to go and see the original.

Finally one must mention Znfrared films. These are not used for
microfilming but are used in larger formats for badly stained or blackened
papyri. There is no doubt that infrared would sometimes give good results
on difficult vellum manuscripts, but infrared photography needs more care
and experimentation than photography with visible light and for commercial
reasons only one emulsion is available. This is an extremely fast and
consequently grainy film which is useless for critical work on 35 mm.

All films of whatever sensitivity that are used for commercial micro-
filming are of fine grain and good resolving power and are adequate for
reducing even very large originals of print or typescript to sforable size.
Put to the use of medieval manuscripts, however, they often fall short of
the ideal, not because the films are not good but because they are too

small in size and are put to a task that is too difficult.

The photography.

Most microfilm photographers in museums and libraries are undoubtedly
competent and well-meaning people. The reason for unsatisfactory results
must, as with the equipment and the materials, be sought elsewhere. When
a medieval manuscript is given to the library staff-photographer he will
usually just be told to make a record of it and he will be expected to do
this at roughly the same speed as he deals with a printed book or a batch
of newspapers. Furthermore he will not be familiar with the problems in-
volved in reading these manuscripts and their bulk is such that it is im-

possible for him, without prompting, to take an interest in what they
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contain individually. Thus there will be no incitement to take extra care
over difficult pages. Psychologically, I find it important that the photo-
grapher is unlikely ever to be asked to produce a legible print from one

of his own films or that he will ever be in contact with the actual users
of his films. While the photographer may be able to create special effects
he will not be told what special effects are wanted by the users of the
microfilms.’

On the one hand, the librarian responsible for the book will be more
concerned with its preservation than with the usefulness of the microfilm.
Therefore, forcing the spine to get a proper view of marginal notes or
flattening the pages properly in a vacuum—frame or a book-press is most
likely forbidden for fear of damaging the book. On the other hand, dif-
fuse lighting or other special effects to obviate glares and shadows and
created contrast between ink and background are discouraged by the con-

struction of the microfilm cameras and the bulk-processing of the films.

Copying and using microfilms.

Normal practice in manuscript collections is to take one negative
microfilm of every manuscript, and when a film is ordered a positive copy
is made and sold. As some users prefer to get a negative film, some li-
braries provide negative copy—-films which means that they must have the
original negative film stored away for security and have a positive copy
from which negative copies are drawn when ordered. Presumably, occasional
orders for positive paper—prints are supplied from the original negative.
This means a lot of copying and every time, even when the greatest care
is taken, a little detail is lost and the contrast is raised, even if this
is theoretically not necessary. I have already touched upon the damage
done to films that are regularly consulted on microfilm-readers. Owing
to the unfavourable scale of reproduction, where the image may have to be
enlarged 15-30 times to become legible, both image grain and also flaws and
scratches are enlarged to 200-900 times the area they occupy on the film.

When put this way it becomes easy to understand why microfilms often

leave a good deal to be desired and the question arises:

Can the standard of manuscript-photography be improved?
As I hope to show, this is undoubtedly possible, but not without an
increase in the price. As such price-increases are unlikely to have any

effect on the sums made available for making and buying photographs, the
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matter will have to be discussed in terms of quality or quantity. Argu-
ments in favour of quantity are certain to be plentiful, and all I can hope
to do here is to sharpen the sense of quality of the users of microfilms.
If I can do this in a convincing way, I hope that my readers will, in fu-
ture, think about the difficulties imposed upon them by microfilms, not as
a law of nature but rather as an austerity-programme which has been carried
too far and has become counter-productive.

If we take it for granted that the standard of photography is as it
should be as far as focus, exposure and general contrast are concerned,
there are two further ways in which to improve the photographic reproduc-
tion of a manuscript. It goes without saying that the two ways can be
combined. One is what I have called special effects, like filters, spec—
ial lighting etc. which is too complicated to treat here. The other way,
which is by far the easiest, is to improve the scale of reproduction, i.e.
to use a larger negative format to cover the same size of original. The
larger the negative the less the image of the original has to be reduced
and enlarged again to become legible. If the same film-material is used,
a square centimetre of it will contain the same number of silver grains
to form an image, whether a large or a small negative is used. But while
a negative of 9x12 cm has all the silver grains of 108 cm2 on which to
record the details of a written page, a microfilm—frame (2.4x3.6 cm) has
only the grains, of 8.64 cm2 to record the same number of details.

In the field of Greek papyri where letter—forms and lay-out is more
capricious and physical damage and discolouration much more common than
in medieval manuscripts, no one can hope to make a useful reproduction on
a negative smaller than 6x7 cm (roll-film) and 9x12 cm negatives are often
used. The use of microfilm to be read on a screen is virtually unknown
with these exacting originals and where the original papyrus is not acces-
sible the only acceptable substitute is a paper—print from a large, original
negative enlarged to the size of the original fapyrus.

This would undoubtedly also be the best way to reproduce medieval manu-
scripts, but it would also be expensive compared to microfilm because of

the great quantity of medieval manuscripts.

Suggestion of a compromise.
Out of the total cost of microfilming a complete manuscript the labour

is by far the largest item. The film material, though expensive, takes up

very little room on the budget, and if the film is virtually useless both
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the cost of labour and film are wasted. With the same labour and time in-—
volved one could just as easily use 70mm film and obtain negatives four
times as big (56x72mm). But though 70mm film is used for this purpose in
a few places this course was made difficult to choose when commercial micro-
filming decided to use 35mm film and all cameras and readers were made to
accomodate that format,

The best solution would be to photograph the bulk of medieval manu-—
scripts on 70mm film and leave the really difficult or very large ones
for treatment on 9x12cm or larger formats. In this way the difficult manu-
scripts could be photographed with the care they deserve and the worst
pages could be remade until they were satisfactory since the use of flat
films allows single negatives to be dealt with separately. Once the first
difficult transition from original to photographic emulsion were made with
the proper care the whole set of 9x12 negatives could be copied with re-
duction on 70mm or, if necessary, 35mm copy-film (positive) and negative
copies of this film could be distributed to users. In this way only the
initial stage would be appreciably more expensive than now while the sub-
sequent stages would only be more expensive by the added cost of film ma-
terial. The storage of the films would not take up four times as much room
but, since few manuscripts take up a complete roll, more likely two or
three times as much. The added quality should compensate amply. As an
important fringe benefit it would also be possible to order top-quality

paper—-prints to be made from the original negatives.

Suggestions for improvement within the limitations imposed by 35 mm. film.

As I hope to have made clear I am convinced that most of the short-
comings of the good microfilms can be blamed on the small negative-format
and the procedure around exposing and developing microfilms which tends to
discourage experiments and to subject even difficult originals to standard
treatment. I have outlined what I think would be the ideal procedure, but
as I hold only small hopes that this will ever become standard practice, I
shall make a few suggestions on how future microfilms may be improved.

We can rely on the photographic industry to Keep improving microfilm—
cameras and emulsions. PBven if such improvements may be towards even
greater standardization and handling-speed, it is almost cetain that lens-
quality, size of film—grain and the definition of the films will be im—
proved still further. Improvements as regards the care taken over the

photography of difficult pages are more problematic. I can point to the
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use of diffused light when photographing ostraca that are inscribed with
ink. This method will no doubt also be useful to minimize the reflection
and shadows on originals that cannot be flattened properly. In some cases
a polarization filter is also likely to help. A red filter would often
lighten dark stains or a blue one darken red or light-brown ink. But fil-
ters can only be used after evaluation of the problems posed by each page.

Sometimes two or more exposures to different densities would make
legible both the very bright and the very dark areas of a page.

Many microfilm operators are now aware that one must not photograph
more than one page at a time, not both pages of an opening,unless the
book is a very small one that can be flattened well, but the point is still
worth making.

One should also remind some operators that when pages are taken one
by one they should all face the same way. Films where versos are turned
180° from rectos are most irritating for those who read them on a screen
and, to a lesser degree to those who make prints from them.

Finally a suggestion to improve the copying and printing of microfilms
as well as their usefulness to those who read them on a screen. On the
title-frame of a film, where the name of the library and the shelf-number

"of the manuscript are usually given, it would be extremely useful if there
was a colour-scale, a grey-scale and a metric scale. This would give in-
formation about the colour—-sensitivity of the film used, the contrast of
the copy compared to the original and the size of the original. See plate
3 and the section on colour sensitivity (p. 101). The user would thus
know whether to expect to be able to see differences in shades and colours,
the person copying the film would be able to imitate the contrast of the
original film and the printer would know what he was doing, both to the

contrast and the size of the original.

APPENDIX 1.

A complicated way of making do once the damage is done.

Laur.Marc. 310. fol. lv. (plates 1-2),

Here the microfilm was positive. The original manuscript is by all
accounts very difficult to read and its legibility had not been improved
in photography. The film, or the copy, is badly overexposed. Highlights
are almost completely burnt out and letters there are impossible to read

on the screen. In order to make paper prints from the whole film, we had
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a negative copy made and I produced legible prints on photostat—paper (Agfa
Copyline P 90) of all 160 pages, handshading every single one according

to the uneven density. Folio lr-v could not, however, be saved by shading.
In both there is a dark spot in the middle with a very dark edge and a
lighter centre. The outside top—corner is badly stained and both pages
show areas so overexposed that writing barely shows at all. This could
not be shaded with the two hands of a human and I had to take recourse to

a photographic masking which, to the best of my knowledge, has never been
used on manuscripts before. The positive image was enlarged to 9x12cm and
a copy—negative was made on Agfa Gevatone N33p (blue sensitive film). 1In
order to bring back some contrast to the burnt-out areas the negative was
made as thin as possible with regard to the dark spots and developed to a
fairly high contrast (3' in P.Q. Universal, 149) knowing that the mask would
counteract the unwanted effects of this. A positive contact-copy of this
negative was then made, again on Gevatone. It was exposed so as to show

no image at all in the overexposed parts but a good deal in dark areas and
developed to a much higher contrast than usual with masks (90" in P.Q.
Universal, 1+9). Thoroughly dry the two films were placed together as when
the contact—print was made and stuck together at the edges with cellotape.
This must be done with the utmost care over a light-box. The sandwich—
negative was then enlarged to a suitable size on normal paper (plate 2).
For comparison I give a 'straight' print from the 35mm negative, plate 1.
As can be seen from the two plates, the method is able to bring out writ-
ing in the same print which would normally have had to be printed on two
different papers, as the dark areas demanded an exposure of 5" against

30" or more to bring out what details were left in the highlights. Into
the bargain the mask also tends to cover scratches in the f£ilm.

It is obvious that this method is much too laborious to be used through
an entire manuscript and I recommend it only for specimen-prints for pub-
lication when a good negative cannot be obtained.

For purposes of transcription I have often made do with providing
two or three prints from the same negative, exposed e.g. 5,20 and 60".

The development times given for the internegative and the mask are not to
be regarded as a standard, as they will depend on the state of the micro-

film and the degree of correction wanted.
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APPENDIX 2.

Illustrations of contrast and colour-senéitivity in black and white

films, plate 3a-d.

The subject is the proposed contrast and colour—-index and scale
(cf£.p.99). Grey scale and colour-patches as these are available everywhere
as they are used in colour-reproduction. The grey scale indicates whether
the film is correctly exposed and to which contrast it is processed. If
there is no separation of the white and the light greys (0.00 and 0.10 or
further) the film or the copy is overexposed. If the dark greys and the
black (1.25-1.90) are not distinguishable from each other, the film is
underexposed. If both ends of the scale lack separation, the film is cor-
rectly exposed but very contrasty, as in b). The colour patches are not
ideal for our purpose, but I know of no other that are available commer-
cially. As I cannot reproduce the colours here it is necessary to know
that 3-colour is dark brown, cyan is prussian blue and magenta is blueish
red.

a) Blue—sensitive film of normal contrast (Gevatone N33p). We notice
that primary red turns black while magenta registers much brighter because
of its contents of blue. No separation between green and yellow. Cyan
and violet much too bright. In the right hand end of the narrow band above
the figures of the grey scale one should notice that such a film is capable
of separating white and yellow very clearly: The words 'Y Blue—filter
Negative Yellow Printer' are not visible with the other three emulsions.

b) Orthochromatic film of high contrast (Agfaortho 25). ‘Gives ex-
cellent separation of brown, violet, magenta and red (all dark) from white
and yellow (both light). Also reduces all dark grey and red or brown inks
to black, thus making them easier to see on a light background.

c¢) Panchromatic film of normal contrast (Agfapan 25). All colours are
rendered as a tone of grey which satisfies our normal concepts of colour,
though we cannot tell whether the colour was cyan or magenta, violet or green.

d) Infrared film (Kodak H.S. I.R.) developed to a high contrast and
exposed with ordinary lamps through an opaque filter (w 87) which allows
only infrared light to come through. The most extraordinary results can
be obtained with this technique. Notice that all the colour patches, in-
cluding the brown, come out white. When used on manuscripts this means
that properly black inks (carbon inks) or pencil can be made to stand out
from almost any discolouration of the background whether this be caused

by dirt, fire or humidity. Infrared films can also 'see through' a layer
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of dirt of overlying layers of differently coloured ink that is opaque
to the eye. As a rule of thumb, dye-inks are 'invisible' to Infrared and

solid base inks (carbon or early iron oxide) become black.

APPENDIX 3.

The effects of various photographic techniques on a difficult original,

with plates 4-8.

From one fragment of an original manuscript a series of negatives
were made using all the photographic techniques available to me. The neg-
atives were then printed on normal paper without any improvement, as they
would be on a machine.

The original was a single leaf of a vellumcodex which was lent to
me by Dr. J. Raasted. The leaf was selected because it presents a number
of the problems so often met in the reproduction of medieval manuscripts.

The vellum is brown and the ink is dark brown. Each of the two col-
umns shows four large initials in colour. Col. I has a very faint blue E,
a faint red F, the lower bar of which is impossible to see with the naked
eye. Below there is a faint blue V, the right-hand side of which is vir-
tually invisible, and a faint P drawn in brownish red that has partially
disappeared. 1In col. II there are four Es. The first and the third are
dravn in brownish-red ink that seems to have bitten into the vellum in some
places. The second and the fourth are faint blue. The page is generally
waved and creased. Col. II is badlydiscoloured in places, possibly by
smoke, especially the upper right~hand corner which is redish black. 1In
col. 1,28 and in col. II,22 there are letters and figures that appear
lighter than the vellum. These were written in a red (?) ink different
from that used for the initials. Their visibility now depends on their
being lighter than the background not on the former colour of the ink.
They can be read F(er)ia iiii and *TT. Plate 4 shows the fragment photo-
graphed on a panchromatic material (Agfapan 25, 35mm). This is how the
manuscript would appear on an ordinary good microfilm taken without special
care for difficult pages. Normally, however, the film would reach the
institute as a copy and the contrast would have gone up to obscure writing
in the darkened areas. Plate 4 has a fair likeness to the original, but
the blue initials have almost disappeared and the dark areas have become
even darker. Note especially the upper right corner. The faded red ink

of 1,28 and II,22 is, if anything, clearer than on the original.
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Plate 5 shows a print from a negative made on the same film (Agfapan -
25, here a 4x5 inch. negative) but with a red filter placed over the lens.
By this means the red and brown colours become lighter while the blues and
greens become darker than on the original. Here the effect is to brighten
the brown vellum and the brown and red discolourations while the dark brown
ink is hardly affected. In this way the contrast between ink and background
is generally raised without blackening the discolourations of the vellum.
This method was the most successful on the upper right corner. The blue
initials appear much clearer while the brown ones are less clear, though
still visible. The faded ink in I,28 and II,22 is less clear than on plate
4 but still as visible as on the original. The introduction of a red fil-
ter is a device which one could realistically hope to see used on micro-
films, but it cannot be used indiscriminately and its effect on the ex-
posure may vary according to the condition of the original.

Plate 6 is from a negative on orthochromatic material, Agfaortho 25,
here developed to its normal, full contrast. From suitable monochrome
originals this method will produce very clear prints provided that the
original is not stained. The ability of this film to bring out faded red
ink cannot be illustrated on the material available to me, but should be
kept in mind, provided that differences in colour are considered unimpor-
tant. The method is unsuitable for stained and uneven originals like the
present one. The clear letters comeout pleasantly contrasty but stained
areas become much too dark and very light details are indistinguishable
from the light background.

The more specialized technique of photography by ultraviolet fluo-
rescense (plate 7) gave good results with this manuscript. The vellum is
almost as light as on plate 6 and the ink is almost as uniformly black, but
much better separated from the dark background in the stained areas. The
very dark stain in the upper right cornmer and along the right-hand edge is
too dark here as in most of tl.e other plates. Notice how most of the
initials are visible either as darker or lighter than the background.

Photography by this method would certainly often be useful on manu-
scripts, but the practical applications are limited by the unpredictability
of the results and the extremely long exposures which are unacceptable in
microfilming. The technique here was as follows: Four ultraviolet tubes
in an otherwise dark room. Over the lens a filter (W 2B) was placed to

exclude thegultraviolet light from the film (FP4 Professional, 4x5 inch.).
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The minimum exposure was found by a series of trials to be four minutes at
f 16. With this technique, which is fundamentally different from that
used for plate 9, one photographs the visible effects of ultraviolet light
which is itself invisible, while a filter excludes the ultraviolet light
from the film which would otherwise react to it.

For plate 8 the opposite technique was used. In ordinary tungsten
light a black filter (W 18A) was placed over the lens. This filter excludes
all light-rays from the film except ultraviolet. The film was again FP4
Professional in 4x5 inch. format but this time it was developed to a very
hight contrast (P.Q.Universal 149, 4 min.) because the images formed by
rays of a wavelength shorter than the visible spectrum appear on the film
with a very low contrast. The exposure was unpredictable but was found to
be 10 min. at £ 8. With white fluorescent tubes or daylight the exposure
would have been appreciably shorter. The print obtained is not useable as
the only record of a manuscript page but can give interesting information
about changes in the surface of the vellum whether they are caused by vis-
ible ink, by ink that has now disappeared or by scratches (ruling). Plate
8 gives the clearest rendering of the faded initials and ink in col. I,28
and II,22. The method can be useful in detecting erasures, palimpsests
and forgeries.

For the sake of completeness I must mention that Infrared photography
was useless on this fragment as it reduced both vellum, discolourations and
most of the ink to a light grey.

As 1 hope to have shown in these examples there is no single technique
which can be recommended for ancient and medieval manuscripts in general.
The use of ultraviolet and infrared techniques will clearly have to be limited
to a few manuscripts where interesting readings are suspected but not vis—
ible. For ordinary photography and microfilming the choice is between
orthochromatic, panchromatic and panchromatic with a filter, and for each
of these three there is the choice of low, medium or hight contrast. On
the manuscript surveyed here panchromatic with red filter and medium con-

trast provided the most useful general record.
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. Panchromatic.
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Plate 5. Panchromatic with red filter.
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Plate 6. Orthochromatic, high contrast.
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Plate 7. Ultraviolet fluorescens.
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Plate 8. Ultraviolet reflection.
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