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2 Mr. A. Claudet on the Opties of Photography.

cannot easily deteet the difference, and the image of the solid
figure appears well defined in its various planes.

But this result cannot be obtained without sacrificing a great
amount of the light which falls on the lens and is stopped by the
diaphragm ; consequently the time of exposure for the formation
of the image is to be increased as much as the surface of the
lens ]1.313 been reduced. It is then obvious that, in the case of
portrait-taking, the advantage which would be gained in point
of definition is lost by the unavoidable unsteadiness of the sitter,
and at all events is more than counterbalanced by the constrained
expression resulting from a long sitting, -

Kven supposing that the person could sit sufficiently long
without moving, and preserve all the while the same expression,
it is a question not difficult to decide in an artistical point of
view, whether a photographie portrait showing all the pores and
asperities of the skin, with the smallest of its wrinkles, would
ever be an agreeable or artistic production.

Excessive minuteness is the greatest reproach which has been’
made by artists to the best photographic portraiture; and in
order to obviate it, some have gone so far as to suggest that it
would be desirable that photographers should take their portraits
a little out of focus. But these artists, forgetting certain laws of
opties, failed to observe that it was impossible to represent the
whole of the figure in the same degree out of focus. If, for ex-
ample, the nose was a little out of focus, the eyes would be con-
siderably more so, and the ear still more; in fact some parts of
the figure would be quite indistinct and confused, whilst one part
only would be a little softened down by a slight deviation from
the plane of sharp focus.

Although such a method is therefore unavailable, this sugges-
tion, being made in a true spirit of progress, was worthy of consi-
deration ; and a very useful lesson was to be learned from the well-
meantrecommendation that photographie portraits,tobe agreeable
and artistic in effeet, should not partake too much of the mathe-
matical truth which is inherent to the action of the most perfect
lenses, and which is particularly observable in the part of the
image situated in the plane of the exact focus of the lens.

Convinced myself of the advantage which, in an artistical point
of view, would result from photographic portraits being taken in
such a manner that they should as much as possible resemble a
work of art, in which all the features are marked by light touches
of the brush or pencil, softly blending from ]ig}lt to shade, such
an important subject has for a long time occupied my attention.
My precise object has been to discover a method of removing, if

ossible, from photographic portraiture that mechanical harsh-
ness whieh is due to the action of the most perfect lenses.
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altm-:ed the foeus, the irqage of the eyes, and finally, after again
altering the focus, the image of the ear, and then, from these
various images, forming a collective portrait. Such an idea may
appear impracticable, possibly even absurd, and it is sure on first
thoughts to be rejected and condemned.  Yet I seriously, and
after mature consideration both of the practice and of the theory
of such a scheme, propose its adoption as one of the greatest im-
provements which will have been introduced in photography since
s discovery. I beg to be allowed to explan the method in
which T conceive I have solved the difficulty I have above al-
luded to.

Let me premise a few words upon the effect produced by the ex-
pertment of taking the photographic image off the focimeter. This
instrument, I may be permitted to remark, was invented by me
upwards of twenty years ago, and has been constantly used in my
operating-room in order to test in what degree the chemical and
visual foci of lenses coincided or differed. Until it came into
use, nobody had ever dreamt that they did not exist in the same
plane when the object-glasses were as much achromatie as those of
the best telescopes.  This fact being demonstrated by the instru-
ment I refer to, was the cause of a complete change in the con-
struction of lenses for photographic purposes ; and from that time
opticians have endeavoured to calculate, and succeeded in disco-
vering curvatures the combination of which, to invent a phrase,
achromatize, with the visible rays of light, the invisible rays which
are exclusively endowed with the chemical action. The use of the
focimeter I have found indispensable since the further discovery
I have made that the two foei undergo continual changes from
various atmospheric influences; and no photographic studio,
therefore, should be without this instrument; for no optical
combination is capable of preserving an invariable coincidence of
foci, and the photographer must have the means at any moment
of testing the then state of the elements, and of the light itself,
in order to ascertain any change in its refraction and (o act ac-
cordingly. :

My focimeter, a model of which is on the table, is made of
eight separate segments of a disk, mounted spirally on a hori-
zontal axis of 12 inches, corresponding with the optical axis of the
lens ; the segments are all separated and distant about 1§ inch
from each other. In a front view they form on the ground
glass the image of a complete and regular disk. The segments
are covered with some uniform and well-defined devices ; and the
centre of each is marked with its number, from 1 to 8. The
first segment is the nearest, and the last the furthest from the

lens.
By moving slightly and slowly forward and backward the fo-
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usine or ground glass, any one of these segments, and all in
:uccafsiun,gr;uny hegbruught j;nm focus. If we focus upon No. 4,
for example, we see that the segments before and behind gra-
dually lose their sharpness, in a greater or less degree, according
to the quality of the lens; and from that experiment we may
judge empirically of what is called the depth of focus of the lens.

y comparing at the same time the photograiphic image with the
image we had on the ground glass, we see if the visual and che-
mical foci agree, or to what extent they differ. But our present
object not being to test whether the chemical and visual foci
agree, we will take a lens in which we know that they comncide.

Now, supposing that we focus upon No. 1, we shall find that
the photographic image of that segment will be very well defined,
No. 2 a little less, No. 3 and all the others until No. 8 g_rs.d‘u-
ally losing their sharpness, so that No. 8 will be the most indis-
tinct. In the same way, if we take a portrait so that the nose 1s
on the plane of No. 1, this part of the face will be well defined ;
the eyes, which are on the plane of No. 2, will be a little less
well defined ; the ear, on the plane of No. 3, still less defined ;
and if the body is obliquely turned, the shoulder, which corre-
sponds with the plane of No. 8, will be considerably confused.

Hxperimenting again upon the focimeter, let us suppose that,
after having operated with No. 1 in focus, we move the frame
holding the plate to a point previously marked on the camera-
board where No. 8 i1s in perfect focus. If we then expose the
plate a second time, or rather continue the exposure, we shall
find that upon the first confused image of No. 8 a new image
well defined has been impressed, and at the same time a confused
image of No. 1 will have been impressed upon the first image of
No. 1 which was well defined. ;

In examining the result, we shall find it better than if the
second impression on both segments, No. 1 and No. 8, had not
been taken. In the middle of a confused image of No. 1 and
No. 8 we shall have one perfectly defined, the whole having the
appearance of the shadow of a pin not quite in contact with the
surface ; that shadow being slightly blended from dark to light,
b]:t still sufficiently defined to show the exact form and size of
the pin.

Now what has been done for the two extreme segments of the
focimeter Nos. 1 and 8, can consecutively be done for the inter-
me{]_mt.e segments Nos. 2, 3, 4,5, 6, 7, and 8; and in fact it is un-
avoidably done during the movement of the plate from No. 1 to
No. 8; and the result is that every segment has the image of any
small spot delineated upon it as if that spot was seen through a
thin vapour.

This being well understood, let us apply the same mode of
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operating to the taking of a portrait; and while the person
Is sitting, let us move the frame holding the plate from the
point of the focus of the nose to the focus of the furthest point
of the figure. It is evident that during the movement of the
Platﬂ the various planes of the figure will have been consecutively
in ﬁlsnc:ua and out of focus during one part of the exposure, and
all n the same degrée. Thus we have by a very simple contri-
vance found the means to realize the wish of true artists, viz. to
take a photographic portrait without hard lines, but with the
light and shades blended in the most artistic harmony.

e now arrive at the most important part of the discovery.
The result may be obtained in greater perfection without having
to move the frame holding the plate in order to adapt it consecu-
tively to the focus of each of the planes of the figure. In moving
the frame, it is evident that in one direction we increase, and in
the other we reduce the size of those parts of the image which
are consecutively brought into foeus. The result is to exhibit
more conspicuously than when these parts were ont of foeus the
exaggeration of perspective which is inherent to all photographie
representations taken by lenses not very distant from the figure—
an exaggeration, I may remark, so disagreeably apparent in all
large portraits taken by too short-focus lenses. To obviate this
increase or reduction of the size of the image of the various
planes of the figure, it would be necessary, if this were practi-
cable, during the operation to change the lens and rapidly to
substitute another having a focus appropriate to the distance of
the new plane without altering the distance of the plate, so that
the plate should not have to be moved forward or backward for
the adaptation of the various foei according to each distance of

lane.

It happens furtunatel{ that this change of foci may be effected
with the same object-glass when that object-glass is a double
combination of lenses. The focus and power of such double
combination being the result of the distance which separates
the two lenses, it may be increased or reduced merely by alter-
ing that distance. Now if during the operation we bring nearer
or further the two lenses, by this simple means we adapt the
focus of every plane to the immoveable frame holding the plate ;
and we are enabled thus to represent consecutively on the plate
an image of every plane, with a less reduction or ncrease of size
than when the power of the double combination remains the
same ; for it happens fortunately that, to reduce the focus, we
must separate the lenses, by which the power is increased. The
alteration of the distance which separates the two lenses 1s effected
by a rack and pinion acting upon a tube containing the back
lens, that tube sliding into another contamning the front lens,
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which remains fixed during the adaptation of the focus to the
distance of every plane by means of a gradual n'ic:vutr‘lent com-
municated to the back lens during the sitting. _llu: lI}EPECtli;-'iﬂ
of the apparatus, which I submit to the Meeting, Ji-nll enable
any visitor interested in the question to undeystand its action.
1t is marvellous when we reflect that there 1s qathmg to wish
for in the shape of contrivances having for their quect the percep-
tion of vision, and that from time to time man invents, or thinks
he invents, what nature had done in the most perfect manner. T,hE:
eye is supplied with a lensin the same wa%as the camera vbscura ;
the retina is the screen on which, like the ground glass of the
camera, the light reflected by all the natural objects form their
image. By various humours through which the light is refracted,
the spherical aberration is corrected and the most perfect achro-
matism is produced ; the eye is endowed with muscles which
enable it to alter the focal distance of the lens according to the
various distances of the objects. Optics is able to imitate all
these beautiful contrivances except the last, which is available
only on account of the way in which we exercise the perception
of vision, We see at once only a very small part of the image—
that part which is projected on the centre of the retina; and the
eye can adapt its focus to the distance of that part, and, as ra-
pidly as thought, when directing its attention to another part it
adapts its focus to that new distance. Therefore it matters not
whether the other parts are in focus ; we have only the perception
of what we want to see, and, by the proper adaptation, that sensa-
tion conveys to our mind only a well-defined image. It cannot
be so with the camera obscura, because, the photographic image
produced by it being at once permanently fixed entire by the
same exposure, we cannot change it in changing the focus; the
only thing we can dois to impress a stronger image on a fainter
image. The artificial optical instrument being destitute of a
self-acting changing adaptation to the focus of all the other
planes, can represent only one plane in focus; but if it had that
adaptation, the surface receiving the impression of the image in
a permanent manner (not like the retina, which does not retain
the impression), that impression would consist of a number of
images superposed one upon another. For this reason nobody
would ever have thought of proposing to employ a lens which,
moving during the exposure, would adapt itself consecutively to
the foei of all the other planes of the image. But from the fact
that the eye can easily and usefully alter its focus according to the
distance of the plane it wants to examine, and unconsciously dis-
card the image of the other planes while they are out of focus, it is
possible to learn what may be a very useful modification of the arti-
ficial optical instrument called the camera obseura. If we cannot
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discard the superposed images out of focus, and sce only among
them the one in focus, it happens fortunatelythat the image in foeus
18 stronger, better defined, and consequently more conspicnous
than all the others. If we cannot discard entirely the images out
of focus, they at all events appear only like a number of blended
shades of the principal image. Therefore in this process for
changing the power and the focus of the double combination of
lenses according to the distance of the various planes, we do no-
thing but imitate one of the most beautiful and indispensable of
natural contrivances, by which the eye is so wonderfully well
calculated to perform all the exigencies of perfect vision, and is
one of the most marvellous and splendid works of the Creator.

This new plan of operating not requiring a longer sitting than
the old process, the interposition of the usual diaphragms will,
by cutting off the oblique rays, increase the definition of the
compound image. It follows that, as much as the intensity of
light will allow, the smaller the aperture of the diaphragm is,
the more perfect will be the result.

One of the great advantages of the method I have described is
that the various planes of the figure are represented with the
same intensity of light, which is not the case when the rays are
more condensed on the plane of exact focus than on the other
planes.  For it is obvious that the difference of intensities of
}]ight on the various planes produces an unnatural effect, and de-
stroys so far the harmony of the picture.

I have felt justified in bringing this matter before the Associa-
tion, from the confident hope that, by the Bxamiuatl_un of scien-
tific photographers, a new era may henma:fﬂrth begin in the art of
photography. If the plan I propose is in its present state defi-
cient in many practical points, as must be the case in almost all
new inventions, I am sure that, with the cooperation of so many
ingenious and active minds which are constantly engaged in the
task of progress, the science of opties will be able to aupp_li,r
photographers with a camera obscura which in its working will
approach as near as an artificial instrument can approach the
beautiful instrument which gives to man the most perfect per-
ception of all the wonders and beauties of nature.










