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F16. 1.—Human blood-corpuseles, fresh: maenified 8 i i
‘ - blao p;c. es, fI-L.h. magnified 840 diameters, 4 inch homogencous oil-
immersion-objective by Zeiss, original negative amplified twice (Stratford),

Fre. 2.—Blood of Guinea-pig, spread and dried on elass cover: maenified ]'.};‘y:') diameters

inch homogeneous oil-immersion-objective by Zeiss, and Tolles’s amplifier (Sternbe
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PREFACE.

TaE present edition of this treatise has been rewritten ; and while the
general arrangement of subjects is retained, but little remains of the
original text. ~Although the third edition, published in 1880, is still
much used as a text-book, for stveral years I have not been able to follow
it closely in public teaching ; and its defects have become so important
that it has seemed to me impossible to remedy them without making a
new book.

I have thought it advisable to curtail still more the historical refer-
ences contained in former editions. At the present day it is not possible
to give even a brief account of the literature of physiology within the
limits of a single volume of convenient size. I have avoided, also, as far
as practicable, discussions of unsettled and disputed questions, as un-
profitable and confusing. ‘

I have adopted the new, chemical nomenclature, which is now almost
universally accepted, but have not attempted to give a full account of the
chemistry of the body. Physiological chemistry has now become a sei-
ence by itself; and while it has contributed very largely to exact, physio-
logical knowledge, its full consideration is properly contined to special
treatises.

Recent advances in the knowledge of minute anatomy, due largely to
improved instruments and methods, have had an important share in the
progress of physiology. These have been considered incidentally, and
they now form an essential part of all complete works on anatomy.

One who has long been a student and teacher of physiology can
hardly fail to have an idea, more or less definite, of what a text-book
should be, however imperfectly he may carry out this idea in his own
work. I shall be more than satisfied if I have been able to give concise
and connected statements of well-established facts, in such a form that
they can easily be acquired by students and in language that can not be
misunderstood. Peculiar views and theories, whether of the author or of
others, have no proper place in a text-book, which should represent facts
generally recognized and accepted, and not the ideas of any one individual




PREFACE.

It does not seem to me that the value of a text-book is materially en-
hanced by elaborate descriptions of apparatus and methods, except as
they involve principles suseeptible of general, physiological application ;
nor does it seem profitable to follow out the details of intricate, mathe-
matical calculations involved in certain studies, such as physiological
optics and acoustics, the results of which are universally accepted. It is
sufficient to teach by text-books the science of physiology. The art of
investigation and the methods employed in physiological research are to
be learned in the laboratory and from special treatises and monographs.

To those who, by early education and common usage, have long been
accustomed to English weights and measures, the metric system frequently
fails to convey a definite idea, without a mental reduction to the familiar
standard ; but the metric system is now very generally used in scientific

works. In the text, the English weights and measures and the Fahren-

heit scale of the thermometer have been retained, and their equivalents in
the metric system are given in parentheses. In microscopic measure-
ments the micromillimetre (347 of a millimetre, or 55447 of an ineh),
indicated by the Greek letter g, is frequently employed.

The form and typography of the book have been changed, it is hoped
for the better. One new plate and sixty-one new figures have been intro-
duced. Two plates and sixty-three figures have been discarded. The old
illustrations which remain have been carefully examined and all remedi-
able defects have been corrected. For most of the illustrations that have
been retained, new electrotypes have been taken from the originals, and
thirty cuts have been reengraved. A few engravings, however, taken
from classical authorities, though defective from an artistic point of view,
have been retained in their original form. It is due to the publishers to
make these statements, and to say that they have spared nothing in the
mechanical execution of the work.

Avstixy Friwt.
New Yorg, August, 1888.

I mave taken advantage of the opportunity afforded by the printing
of a second impression of this edition, to introduce a new deseription of
the anatomy of the human ovum, with a lithographic plate, in accord-
ance with the very recent studies of the normal, human ovum, by Nagel
(1888). These observations appeared after the fourth edition had been
completed. I have also introduced three new figures in the text, and
have revised the descriptions of fecundation of the ovum and segmenta-
tion of the vitellus.

Av il

March, 1889.
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