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THE STEAM-TABLE

NOTES EXPLANATORY OF THE STEAM-
TABLE t

A BRIEF investigation of the present knowledge of the
thermal properties of water and steam leaves much to, be
desired. The various authorities are far from agreement.
In consulting them, either all except one must be discarded
as worthless, or ‘else a highly unscientific compromise or
average must be effected in order to recognize them all.
The following table represents a combination of both
courses. Nothing more can be claimed for it than a con-
scientious effort after probability of truth.

The British thermal unit in which it is expressed is the
specific heat of water at 59° Fahrenheit or 15° Centigrade.
The mechanical equivalent of heat is taken as 778. The
weight of one cubic inch of mercury is taken as 0.4912
pound.

In making use of the steam-table it is first to be noted
that the high temperatures and pressures are at the top
and the lower ones at the bottom. The index figures from
which the table is to be entered are in pressure and tem-
perature both, and are printed in heavy type in the middle
of the page. Either index may be used, according to con-
venience. From a given index the desired value will be
found by passing horizontally to right or left. Immedi-
ately above the value sought is printed, in small type, the
difference needed to carry the value to that for the next
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integral index above the one chosen and of the same sort.
For instance, if it be elected to make use of a pressure-
index, and 21 pounds per square inch be the integral press-
ure involved, opposite 21 pounds will be found the values
for that pressure. Above them are the differences required
to carry those values to the correct ones for 22 pounds per
square inch, irrespective of the fact that the values for
22 pounds lie several lines above. By the aid of this dif-
ference any fractional pressures between 21 and 22 pounds
may easily be interpolated.

The arrangement of the indexes in pressure and tem-
perature side by side will be found to reduce the need for
and the work of interpolation to a minimum.

All pressures near or below atmospheric are expressed
in inches of mercury-column, thus avoiding the necessity
for translation of observations into pounds per square inch;
at the same time the gaps which involve the work and the
error of interpolation are reduced by half.

The column of logarithms at the right will be found con-
venient in handling temperature-ratios, both for entropy
calculations and for ordinary purposes. While these are
themselves logarithms of ratios, it is plain that the dif-
ference between any two is itself the logarithm of the ratio
of the corresponding temperatures. This column, in fact,
reduces all temperature-calculations to the basis of a scale
in which the absolute temperature of melting ice is unity,
which is the only natural temperature-scale.
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THE ELEMENTS OF PHYSICS.

BY

EDWARD L. NICHOLS, B.S., Ph.D.,
Professor of Physics in Cornell Unsversily,

AND

WILLIAM S. FRANKLIN, M.S.,
Professor of Physics and Electrical Engineering at Lehigh University,

WITH NUMEROUS ILLUSTRATIONS.

PArT I, IN THREE VOLUMES:

Vol. 1. Mechanics and Heat . . Price $1.50 net,
II. Electricity and Magnetism . ¢ $1.90 net.
III. Sound and Light . . . “ $r1.50 net.

It has been written with a view to providing a text-book which shall correspond with
the increasing strength of the mathematical teaching in our university classes. In most of
the existing text-books 1t appears to have been assumed that the student possesses so
scanty a mathematical knowledge that he cannot understand the natural language of
physics, i.e., the language of the calculus. Some authors, on the other hand, have assumed
a degree of mathematical traming such that their work 1s unreadable for nearly all under-
graauates,

The present writers having had occasion to teach large class -, the members of which
were acquainted with the elementary principles of the calculus, have sorely felt the need of
a text-book adapted to their students. The present work is an attempt on their part to
supply this want. It is believed that in very many nstitutions a similar condition of affairs
exists, and that there 1s a demand for a work of a grade iutermediate between that of the
existing elementary texts and the advanced manuals of physics.

No attempt has been made in this work to produce a complete manual or compendium
of experimental physics, The book is planned to be used in connection with 1illustrated
lectures, in the course of which the phenomena are demonstrated and described. The
authors have accordingly confined themselves to a statement of principles, leaving the
lecturer to bring to notice the phenomena based upon them. In stating these principles,
free use has been made of the calculus, but no demand has been made upon the student
beyond that supplied by the ordinary elementary college courses on this subject.

Certain parts of physics contain real and unavoidable difficulties. These have not been
slurred over, nor have those portions of the subject which contain them been omitted. It
has been thought more serviceable to the student and to the teacher who may have occa-
sion to use the book to face such difficulties frankly, reducing the statements involving
them to the simplest form which is compatible with accuracy.

In a word, the Elements of Physics is a book which has been written for use in such
institutions as give their undergraduates a reasonably good mathematical training, It is
intended for teachers who desire to treat their subject as an exact science, and who are
prepared to supplement the brief subject-matter of the text by demonstration, illustration,
and discussion drawn from the fund of their own knowledge.

THE MACMILLAN COMPANY

66 FIFTH AVENUE, NEW YORK
CHICAGO BOSTON SAN FRANCISCO ATLANTA



A Laboratory lanual

OF

Physics and Applied Electricity.

ARRANGED AND EDITED BY

EDWARD L. NICHOLS,
Professor of Physics in Cornell University.

IN TWO VOLUMES.

Vol. I. JUNIOR COURSE IN GENERAL PHYSICS.

BY
ERNEST MERRITT and FREDERICK J. ROGERS. \
Cloth., $3.00.

Vol. . SENIOR COURSES AND OUTLINE OF
ADVANCED WORK.

BY

GEORGE S. MOLER, FREDERICK BEDELL, HOMER J. HOTCHKISS,
CHARLES P. MATTHEWS, and THE EDITOR.

Cloth. pp. 444. $3.25.

The first volume, intended for beginners, affords explicit directions adapted to a modern
laboratory, together with demonstrations and elementary statements of principles. It is
assumed that the student possesses some knowledge of analytical geometry and of the cal-
culus. In the second volume more 1s left to the individual éftort and to the maturer intel-
ligence of the practicant,

A large proportion of the students for whom primarily this Manual 1s intended, are pre-
paring to become engineers, and especial attention has been devoted to the needs of that
class of readers. In Vol. IL,, especially, a considcrable amount of work 1n applied elec-
tricity, in photometry, and 1n heat has been intioduced.

COMMENTS.

*The work as a whole cannot be too highly commended. Its brief outlines of the
various experiments are very satistactory, its descriptions of apparatus aie excellent; its
numerous suggestions are calculated to develop the thinking and reasoning powers of the
student. The diagrams are caretully prepared, and its frequent citations of original
sources of information are of the greatest value.” — Sreet Rarlway Fouinal.

“‘The work 1s clearly and concisely written, the fact that 1t 1s edited by Professor Nichols
‘Leing a sufficient guarantee of merit,”" — Electrical Engineering.

“It will be a great aid to students, The notes of experiments and problems reveal
much original work, and the book will be sure to commend itself to instructors.”

— San Francisco Chronicle,

THE MACMILLAN COMPANY

. 66 FIFTH AVENUE, NEW YORK
CHICAGO BOSTON SAN FRANCISCO 'ATLANTA
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