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blance between them. But neither is it an unhkene;s, a man may strike him-
sel? and since he is then a striker only so far as he is stxz;ck and viceversa, it is
impossibld to say that striker and struck are unlike. In short the relation is neither
a likeness nor an unlikeness, for the reason that both these latter are relations
between objects\ similarly related m one another, while the relation of stnker
to struck, like most relatins, ‘is.between dissgnilarly related objects.

3
The few pages we have thus examined are a fair épecxmen of the strength of

the whole book. Ifs purpose is a ;harply-defmed or e; its style is clear and free
from veérbiage; and if it is not a strikéng success, if is because its author is not
" thoroughly well grounded in his supject' y;
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Ogden Nicholas Rood (1831-1902) entered Yale in 1848, but transferred to Princeton
here he was graduated in 1852. He held the position of professor-of, physics and chemistryy
at Troy University from 1858 until 1863, and was professor .of physics at Columbia Uni-
" versity until his death. His Modern Chromatics gained immediate acceptance as the most
authoritative text on that subject, and was translated into French, German, and ltalian.
Rood, known as the “Father of American Experimental Physics,” was an extensive con-
tributor to the American Journal of Science, and was highly regarded among the scientific
community. He was a member of the National*Academy of Science, the American ‘Associa-
tion for the Advancgment of Science, and the Century Club of New York.

The utility and significance of visual perceptions distract attention from the
mere sensuqus delight of color and light; yet few elementary pleasures are so in-
satiable. The spectrum, however often it may be seen, never ceases to afford the
same sense _Me prices paid for luminous and tolored stones, though ex-
aggerated. bff‘ashton could only be maintained on the solid foundation of a uni-
versal pléasure in color and light; together with a sense of similitude between this
feeling, and those which the contemplation of beauty, youth, and vigor produces.
This pleasure makes one of the fascinations of the scientific study of color. Be-
sides this, the cunous three- fold character of color which assimilates it to tri-
dimensional space, invites the mathematician to the exercise of his powers. And
then there is the psychological phenomenon of a multitude of sensations as un-
~ altered by the operatnoy'bf the intellect, and as near to the first impression of
" sense, as any perception"which it is in our power to extricate from the complexus_
of consciousness—these sensations given, too, in. endless variety, and yet their -
whole diversity resulting only from a-triple variation of quantity of such a sort
that all of them aré brought into intelligible relationship with each other; although_
1t is perfectly certain that quantity and relation cannot be objects of sensation, but
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are conceptions of the understandmg So that the question presses, What is there,
then, in colog which is not relative, what difference which is indescribable, and
in what way does the pure sense-element enter into its composition?

In view of these different kinds of interest which the scientific study of color

possesses, it is not surprising that the pursuit is one which has engaged some of
the finest minds wmodem physics can boast. The science was founded partly

. by Newton and partly'by Young. It has been pursued in our day by Helmholtz and
" by Maxwell; and now. Professor Rood produces a work so laden with untiring and

skilful observation, and so clear and easy to read, Yhat it is plainly destined to re-

~main the classical account of the color-sense for many years to come. Chromatics

is to be distinguished from several other sciences which touch the same ground.
It is not chemistry, nor the art of treating pigments, nor optics (which deals with

light as an undulation, or, at least, as an external reality); nor is it a branch of

phys;ology, which might study the various ways of exciting the sensation of color,
as by direct.sensation, ¢ontrast, fatigue, hallucination, etc.; nor is it the account
of the development of the color sense. The problems of chromatics are two: First,
to define.the relations of the appearances of light to one another; and second,
to define their relations to the light which produces them. It is, therefore, a classi-
ficatory, not a cause-seeking science. The first series of relations according to
which it classifies color® are those of the appearances in themselves. Here we have
grey ranging in value from the darkest shade to the white of a cloud. The shades
may be conceived as arranged along an axis about which we have circles of color
—yellow, red, blue, and green, with their infinite intermediate gradations. Each
of these varies in value, and also in its color-intensity, from neutrality at the

~ centre to the most glaring hues at the circumference. .

The second series of relations which the science of chromatics considers are

_ those which subsist between the appearance of a mixture of lights and the ap-

pearances of its constituents. By a mixture of lights is not meant a mixture of
pigments, but the effect of projecting two colors—say, for instance, by two magic-
lanterns—upon the same spot. It has been found that for this kind of mixture
(although not for the mixture of pigments) the appearance of the mixture is com-
pletely determined by the appearances of the constituents, whatever may be the

physical constitution of the light of the latter. The effect of mixing two lights is,

roughly speaking, similar to that of adding together the sensations produced by
the two lights separately. Let, for example two precisely similar lights be pro-

" jected on the same spot, and the resuit will be brighter than either, and in hue

and color-intensity nearly like them. If white and blue be thrown together, the

‘result will be a brighter and mdret whitish blue. Red and blue thrown together
will give purple, blue anc}j&;en will give blue-green, yellow and red will glve’

orange, etc. Unfortunately {fef the- perspicuity of the subject, this approximate
equivalence between mixing light and adding together sensations is not precise,
nor even very close. On the contrary, the mixture is always less bright and nearer
to a certain yellow than the sum of the,sensatlons of the constituents. This yellow,

the precise color of which is defined, is one in comparison with which the purest

* yellow that can be isolated appears whitish. It has been called the color of brzght-
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ness. The most striking example of this effect is afforded by a mixture of red and

green, which gives a strong yellow effect although the sum of the two sensations .

is nearly white.

The study of mixtures has thus given rise to a system of classrfymg colors
which coincides just nearly enough with that derived fronr the appearances them-
selves to be generally confused with it, while it differs from jt enough to make
such a confusion utterly destructive of clear conceptions of the relationships of
color. One of the highest merits of the work of Professor Rood is _the avoidance
of this confusion; and if, for instance, no distinction is made between complemen-
tary colors in the sense of those which, when mrxed give white, and in the sense

of those whose sensations sum up to white, it is doubtless because here, as else- -
where in the book, logic and scientific precision have' more or less suffered from. _

a determination not to repel indolent minds. 0"
As to the question whether scientific investigation is an aid to artistic produc-

tion or to artistic judgment, the author seems to assume that it'may be.-In the :

- preface it is asserted that while knowledge of the laws of color * ‘will not enable
_people to become artists” it may yet help in artistic work, and still'more in the
appreciation and criticism of artistic work. Now, whether, this is so or not there
is no chance to discuss in these columns, but a chapter of Professor Rood’s book
might well have been devoted to the examination of that question, and we regret
to find mstead of such examination the whole argument of the last two or three
ing upon the assumption of what, we think, ought to have been

the decorative artist regard or disregard Chevreul’s ‘Laws of Con-

trast,” Hay's ‘Naws of Harmonious Coloring,” and other such tables and treatises?
Our author, we Ykink, would say aye to that question, but nearly all artists who
are concerned with 3plor would say no; and the more they know of these theories

thedess, we think, do) designers in color respect them. “*Red lead with blue-green -

gives a strong but dlsagreeable combination; . . . vermilion wigh blue gives an
excellent combination; . . . vermilion with green gives an inferior combination;

: sea-ggeen with blue glves bad combinations.” There are four pages of such -

statements arranged in a tabular form and credited to Chevreul (in whose book
there are a plenty more) and to Briicke, and tending to no result, for the qualrfy-
ing terms “good, ... bad,...strong,.. . excellent, . . . weak” at once overset
any claim to screntrﬁc accuracy, and no color-desrgner would try more than once
- to make practical use of such statements. Our author $eems, indeed; to be aware
that it is not a scientific method he is following here, for he avows his drsagree-
. ment with one'statement of M. Chevreul, both statement and contradrcuon being
giveri as mere matters of opinion.

‘The last chapter is devoted to the use of color in palntmg and decoratron and
_in this the evident knowledge and right feelmﬁg of the author are made useless by

. the false, system adopted—-—the system of argding from assumed principles to re-

~ sults, instead of comparing results together with the view of establishing princi-

- ples. Many of the assertions as to the differenice between “painting,” as in pictures

“representing nature, and decoration; as to the difference between transparent

color, as in stained glass, and opaque color seen by reﬂected lrght “as to the proper
. ' L. .
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aim and limits of,decoration; and as to the proper ordeér of artistic study, will

" wholly fail to command the adhesion or even the respectful consideration of stu-

dents of art. And this seems to result wholly from the unfortunate assumption
spoken of above——the assumption that the scientific method -can be carried
beyond the discovery of fact to the laying down of positive laws for practice.
“The aims of painting and [of] decorative art are quite divergent” (p.306). No,
but convergent; for, starting fim different points, as our author truly says, they
reach one and the same result. The objects of the painter of pictures and that of
the decorative painter are different; but with diffggent aimsthey reach the same
result, and in all the best work there is in the world there is no saying whether

- the “painter” or the decorator has been at work.
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—The current nun#ber of the American Journal of Mathematics, which is pub-
lished under the auspices of the Johns Hopkins University, contains an account
of a fundamentally new phenomenon in electricity, not explicable by anything
hitherto known. The definition of the new action is not yet certainly made out;
but it appears to be that if we say that the direction of a galvamc current is from
the negative to the positive pole, then a magnet tends to deflect the current
within the conductor in the same direction in which it tends to turn the con-
ductor itself. This fact will be a complete surprise to physicists, and its impor-
tance to the theory of electricity can hardly be overestimated. The discoverer is
Mr. E>"H. Hall, assistant in the Laboratory of Professor Rowland, to whose en-
couragement .and assistapce the discovery was in a large measure due. It may
_justly be said that no discovery equally fundamental has been made within the
last fifty years. Discoveries so novel have usually been in some degree the result

~ of accident; but-in this case elaborate and very delicate experiments were under-

taken to.ascertain whether or not any such phenomenon could be observed. The

new force is exceedmgly feeble, so that we cannot predict any practical applica-
tions for it. ‘

—The same number of the Journal contains several other important papers,

_ including three by the celebrated algebraist Sylvester. All of these afford salient

examples ‘“‘of the importance of the part played by the faculty of observation in
the discovery of pure mathematical taws.” There has been, perhaps;, no other
great mathematician in whose works this is so continually illustrated as in those of

v Professor Sylvester. An example of a mathematical proposition known to be true

many years before any one succeeded in producing a demonstration of it, is the
familiar fact that on any possible map, however complicated, the different
countries may be distinguished from those which adjoin them by painting them

_in only four different colors. This has been known. for a long time, but the first




