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ON THE APPLICATION OF PHOTOGRAPHY TO PRINTING.
THE publication of Dr. Draper’s work on Human Physiology,* presents several circumstances of general interest.
For the first time the attempt has been made, on an extensive scale, to illustrate a book on exact science by the aid of Photography. It is, of course, admitted on all hands, that no matter how excellent drawings may be, they can never approach in reliability to photographic delineations; and this not

Photography had scarcely been invented when repeated attempts were made to secure these great advantages for typography. Mr. Fox Talbot, who was one of the earliest cultivators of that art, devoted his attention to this subject; and the same has been done more or less extensively by various ot
This plan, in which the illustration presented to the reader is an absolute photograph, made, so to speak, without human agency, and by the sunlight alone, leaves, of course, nothing to be desired. Unfortunately the present condi-

* Human Physiology, Statical and Dynamical, or a Treatise on the Conditions and Course of the Life of Man; being the Lectures delivered in the Medical Department of the University, by JohnW. Draper, M.D., LL.D., Professor of Chemistry and Physiology in the University of New York. Published by Harp

tion of photography is such, that it is only in a few instances we can avail ourselves of these advantages. A book to be illustrated with three hundred of such drawings*—a number by no means unusual, and of which it is necessary to publish an edition of five thousand copies— would require 1,500,00

Since thus, in the present state of photography, books can not be illustrated by absolute photographs, on any thing of an extensive scale, attempts have been made to obtain aid from some of the older typographic arts—as, for example, by causing the sunlight to yield etchings on copper or steel, an

So therefore, since we can not reach even this degree of excellence, we must descend a step lower. We must prepare the best photographs we may, and transferring them by the hand of the artist to the surface of wood, or stone, or metal, rely upon him to produce therefrom fac-simile engravings. T

But before doing this, there is another circumstance that we must explain. Works of exact science derive their value from the accuracy of their minute detail; and this is more particularly the case with those on anatomy, physiology, and the Sciences of organization generally. Very often the most imp
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purpose, therefore, microscopes must be resorted to, of which those only can be relied on that are of the most modern construction, and of very great cost. A first-class microscope is worth about a thousand dollars, and even at that price is with great difficulty obtained. It requires, moreover, conside

Now if highly-magnified microscopic objects could be taken in all their sharpness on a photographic surface, these difficulties and discrepancies would be at an end. Indeed it may be truly said that the invention of a method accomplishing this would actually lead to a revolution in the sciences in ques
We shall now proceed to examine some of these illustrations, with a view of exemplifying, in a miscellaneous manner, the foregoing statements.

People would hardly believe that a mosquito and a man sing in very much the same way. The popular theory is that flying insects make their humming noise by beating the air with their wings. In truth, however, the thing is done very differently. Instead of having only one windpipe, most insects hav
Figuee 2.

tween them, give rise to the sound. The music of a mosquito is not, therefore, produced by a single instrument, but by an orchestra of, say, four-and-twenty of the same kind. And any of our lady friends may have a clear notion of what kind of an animal it really is, by imagining a Highland bagpiper w

But some one may say, “ What is the object of knowing all this ? you can not turn it to any practical use.” We have, however, just said that the singing apparatus of a man is fixed on the same principle. On the top of his windpipe there are two such vibrating plates—vocal chords, as they are termed—

Or take the case of the Reverend Doctor Barnabas, whose manner of reading the Morning Service is so greatly admired. His more delicate intonations, so clear and fluty—his base voice, so deep, and yet pure. It is because of a pair of these vocal chords that he is worth five thousand dollars a year to
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Figuke 3.

“ I know what Figure 3 represents,” observes, in an anticipatory way, Professor Subcuvier. (The Professor holds the chair of Natural History in the University of Norwich.) “It is a telescopic view of the boa boanerges, aptly so called, for it winds around its prey as quick as lightning, and strangles it. It is

But the Professor is altogether mistaken. The figure represents an ultimate muscular fibril, finer than the finest gossamer, and of which there are millions upon millions in his own body. Lean flesh is made up of such things. In this figure the object is magnified nearly a thousand times in diameter. It is

Women are more quick in coming to conclusions than men, and, generally speaking, their first impressions are more correct. If we were to ask our friend, Miss Hiawatha Trout, what it is that is represented in Figure 4—with the traces of the volubility she acquired at the French boarding-school, and fo
“ Well, it’s a specimen of Brussels lace, magnified by the electric telegraph.”
Wrong entirely, Miss, it is a piece of your own skin; or, perhaps, more correctly, a piece of a skin like yours. The delicate transparency which those around you so greatly admire, and
Figuke 4.

which all those mysterious bottles and powders in your boudoir are for the sake of renovating and preserving, we now perceive to be due to its net-like texture; it is also coarse and shreddy. Upon the whole, we should say it more nearly resembles some of your father’s ci-devant fishnets than the cle
Figure 5.

And while we are thus talking of these personal matters, let us direct your attention to what you may see in Figure 5, which represents the little red particles of which your blood is composed. To be sure, there is this difference, that those in your veins are as round as three-cent pieces, whereas these
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for you to say that you wish the doctors would j keep their nasty secrets to themselves, and not j represent one’s body as a festering mass of cor- j ruption. But perhaps after all, in such a case ignorance is blis£, and that you had been better if left unacquainted with these matters, as are the citizens
and in Figure 7, how they look after they have been killed by pouring vinegar on them.
Figure T.
Figure 8.
man body, by a like arrangement, to carry the
Figure 9.
blood to every part. The engraver has very perfectly represented, from microscopic photoFigure 10.

You will farther understand, that just as it is ! graphs, as you see in Figures 8, 9, 10, the way necessary to have an aqueduct to bring the wa- j in which this thing is done, and you perceive ter we have been speaking of into New York, | what a wonderful net-work it is; myriads upon and then iron and l

ON THE APPLICATION OF PHOTOGRAPHY TO PRINTING.
437
eial purpose, as have the hot and cold water pipes that go up to your dressing-room. These representations are taken from the stomach and intestines. All young ladies, Miss Hiawatha,
have a stomach and intestine, though they would never infer so from what they’ve been taught at

the French boarding-school. From Figure 11 you will be led to conclude that these vessels are arranged in the same way in men and in monkeys, the figure representing the state of things in the latter case. And as you grow older and become more largely acquainted with the world, you will find man
In Figure 15 is represented a transverse section of a particle of human bone, showing its extreme porosity as seen with a magnifying power of fifty diameters, and, in Figure 16, the turning of cartilage into bone, or its ossification,
the black portions representing the bony material gradually intruding themselves in countless ramifications in the cellular structure of the cartilage. It is a microscopic photograph, magnified fifty diameters.
Figure 16.
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Figure Yi.
In Figure 17 is a photograph of the lining membrane of the stomach of a beetle. It would answer very well for that of a man. Nature does not make much difference in the two cases.
By way of a change of subject, we present, in Figure 18, one of a delicate shaving of pine
Figure IS.
wood, in which may be remarked the rows of round objects, each with a dot in the centre, characteristic of the wood of coniferous trees, j and of which geologists sometimes take advant- j age in determining the nature of fossil speciFigure 19.
mens. Figure 19 is a photograph of vegetable cellular tissue.

So much for the application of the microscope to photography in the illustration of scientific books. We may next point out the advantages in ordinary photographic copying of large, expensive, or complicated engravings; such, for example, as those which from time to time have been published by Eu
Figure 20.
gastric nerve, Figure 20, is an example of the kind. Here, indeed, we encounter a new difficulty, typography not being able to keep pace with photography and engraving. Where large editions, such, for instance, as 168,000 of this Magazine, have to be struck off, it becomes ex-
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tremely difficult to retain in each impression the more delicate lines and shades—the little interspaces becoming somewhat filled up with the ink, and the sharpness and beauty lost. There is an engraved photograph of the sympathetic nerve, from a French original, in Dr. Draper’s book, which may se
Another advantage of this system of copying is, that by resorting to the simple expedients well known to all photographic artists, the copy may be made of the same size as the original, or as much larger or smaller as is desirable, without its accuracy being in the smallest degree impaired.
As examples of this system of copying valued works of art, and thus bringing them within the reach of every one, we may present the engraving of the facial nerve, Figure 21. It is from
Figure 21.
the beautiful work of Ludovic and Leveille on the anatomy of the nervous system of man, the original being half life size, and the copy one-ninth of that superficial dimension.
As other examples of the same class, Figure 22 represents a section of the eye and eyelids
Figure 22.
of man; and Figure 23, a profile view of the same, superficially dissected, to show' the interior in part.
But the application of photography extends
Figure 23.

beyond what we have here set forth; it includes also the reproduction, with absolute accuracy, of all kinds of preparations, and in this respect is of essential importance to the advance of anatomy, by enabling the dissector to obtain reliable and durable representations of objects that very soon spoil,

There is no more difficulty in thus perpetuating a well-made and complicated dissection, than there is in taking the portrait of a living face. We ^ will not trouble our readers with any $ special human illustrations of this kind; they will not, however, object to look at the digestive tract of a common fow
ure 24, which was obtained in this way.
Figure 25 also offers some points of interest.
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It is the photograph of a wax cast of the human brain, in which the origin of all the nerves arising therefrom is shown, as also the perfect symmetry of the two halves, right and left. Figure 2G shows the upper surface of the brain,
Figusb 26.
and its symmetrical division into two equal portions, right and left.

We may perhaps profitably conclude this article, by introducing some of the author’s remarks respecting this lateral symmetry; a symmetry so complete, that we are actually justified in saying that every individual has two brains, a right and left. This, which might seem at first a mere useless observa
In insisting on the necessity of a study of the structure of the brain, as the essential basis of the sciences of metaphysics and mental philosophy, our author observes as follows:

“ The study of this portion of the mechanism of man, brings us, therefore, in contact with metaphysical science, and some of its fundamental dogmas we have to consider. Nearly all philosophers who have cultivated, in recent times, that branch of knowledge, have viewed with apprehension the rapid

“ So far from philosophy being a forbidden domain to the physiologist, it may be asserted that the time has now come when n© one is entitled to express an opinion in philosophy except he has first studied physiology. I am persuaded that the only possible route to truth in mental philosophy, is throu
great metaphysical intellects, attest, with a melancholy emphasis, the vanity of all other means.

“ Whatever may be said by speculative philosophers to the contrary, the advancement of metaphysics is through the study of physiology. What sort of a science would optics have been among men who had purposely put out their own eyes ? What would have been the progress of astronomy among

In accordance with these principles modem physiologists have commenced the study of mental phenomena, from that of the structure of the brain. As an example of their processes of investigation, we may refer to the new doctrines respecting the doubleness of mental operations, as depending upo

There can be no doubt that the manner of action of each half of the brain is analogous to the manner of action of each ear and each eye. The two eyes, for instance, do not double the intensity of visual impressions, nor do the two ears make a sound that we are listening to twice as loud as if one alon
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stroyed, as by gunshot wound or disease, and the other has officiated passably well, just as we can see with one eye, though the other may have been lost. We have therefore to acknowledge the independent action of each hemisphere or half of the brain, and may conclude that the conjoint use of t
Upon these principles physiologists also explain what has been termed the sentiment of pre-existence. “By this term is understood that strange impression, which all persons have occasionally observed in the course of their lives, that some incident or scene at the moment occurring to them, it may

as in dreaming, our mental operations are sometimes carried forward with the most marvelous speed. Thus a sudden sound which awakes us, or even a flash of lightning, which is over in a moment, may be incorporated or expanded into a long dream, diversified with a various multitude of incidents,
THE DISMAL SWAMP.
ILLUSTRATED BY PORTE CRAYON.
“ Away to the Dismal Swamp he speeds;
His path was rugged and sore,
Through tangled juniper, beds of reeds,
And many a fen where the serpent feeds,
And man never trod before.”

MAN, like the inferior animals, has his instincts, less imperious and less reliable, but oftener controlling his godlike reason than most are willing to admit. Possibly we might get along better if these promptings were more frequently regarded. Let philosophers work out the problem; we haven’t time at

On the 2d of February, 1856, the sun rose bright, and the crusted snow seemed at last to be yielding to his genial rays. Books had become a bore, and I sallied forth to see my friend Porte Crayon. I found him at a table busily engaged in pointing his pencils, while his knapsack lay upon the floor surro
“ Good-morning, P-----. You see I am getting ready for a trip. I am tired of hearing sleigh-bells and below zero.”
“ Then you must meditate a journey toward the tropics ?”
“ Southward, ho! To meet the coming spring, to cull the earliest flowers, and eat green peas in Charleston; to steal upon Old Rip Van Winkle, and sketch him while he sleeps. In short,

