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SIR JOSEPH LARMOR AND MODERN
MATHEMATICAL PHYSICS

By Professor GEORGE D. BIRKHOFF
HARVARD UNIVERSITY

SIR JOSEPH LARMOR, MATHEMATICAL
PHYSICIST

Ox May 19th last the scientific world lost a notable
mathematical physicist, Sir Joseph Larmor, Lucasian
professor of mathematics at Cambridge, England,
from 1903 to 1932, successor to Sir George Stokes in
this celebrated chair once held by Sir Isaac Newton.
After being graduated from Queen’s College, Belfast,
Larmor took highest honors in the Cambridge Mathe-
matieal Tripos of 1880 at about 23 years of age, J. J.
Thomson being second wrangler in the same year.
Larmor was called at once as professor of natural
philosophy to Queen’s College, Galway, where he re-
mained until 1895. He then returned to St. John’s

College, Cambridge, as lecturer, and was named for
the Lucasian professorship in 1903.- From 1901 to
1912 he was secretary of the Royal Society, and was
awarded the Copley Medal of the society in 1921.
Always deeply attached to hi$ native country, Ireland,
he entered Parliament in 1911 as Unionist represen-
tative of Cambridge University and served there for
eleven years. He received various distinctions besides
those mentjoned.

Larmor grew to scientific maturity at a time when
every attempt was being made to explain all physieal
phenomepa on a dynamical or at least a quasi-dynam-
ical basis, involving the concepts of absolute space
(the ether), of absolute time and simultaneity, of
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to atmospheric pressure, extends into reservoir (f)
and the tube is adjusted so that its lower end will be
at the level of spout (e). The operation of the device
depends on this adjustment. Valve (h) releases air
trapped when filling reservoir (f) with water.

The intake of an air pump to be calibrated is con-
nected to valve (d) and this valve closed to the pump
and atmosphere. Valve (b) is closed and valve (h)
opened. Reservoir (f) is then filled with water
through tube (g). As reservoir (f) is being filled
an amount of water will flow through spout (e) into

flask (a) which maintains air pressure in flask (a)

equal to the head of water above spout (e). When .

reservoir (f) is full valve (h) is closed and the three
position valve (d) opened to the atmosphere. Releas-
ing the air pressure in flask (a) causes pressure read-
justments in reservoir (f) and sufficient water will
drain from the reservoir to establish less than atmos-
pherie pressure above the water in the reservoir and
atmospheric pressure at the surface of the water in
spout (e) and the end of tube (g). The excess water
in flask (a) is drained to a zero mark on the stem
of valve (b). Valve (d) is closed to the atmosphere
and opened to the pump. The apparatus is now ready
for a pump calibration.

As the pump exhausts air from flask (a) the pres-
sure in flask (a) tends to decrease, but a spontaneous
adjustment ‘of pressures in the system takes place

SCIENCE

Vov. 97, No. 2508

which maintains atmospheric pressure in flask (a).
The process of adjustment is: decreasing pressure on
the surface of the water in spout (e) forces water
from reservoir (f) into flask (a) until the pressure in
flask (a) is brought back to atmospherie pressure. At
the same time water flowing from reservoir (f) de-
creases the water pressure in reservoir (f) and air
will be forced into reservoir (f) through tube (g)
until atmospheric pressure is again reached in the
water at the level of spout (e). Thus the device main-
tains atmospheric pressure in the flask (a) and any
volume of air pumped from this flask will be replaced
by an equal volume of water.

For a calibration the pump is run until the water
flowing into flask (a) has reached the graduations on
stem (c), from which its volume can be determined.
This volume divided by the number of strokes made
by the pump during the operation gives the volume
per stroke of the pump.

The pressure of the air enclosed in the system is
affected by any temperature change, and any variation
in this pressure affects the accuracy of the device. To
eliminate this source of error all parts of the system
should be at a uniform temperature, and as the en-
closed air responds more rapidly to temperature
changes than the water the temperature range, during
a run, should be kept to a minimum. Another source
of error is incomplete water drainage from flask (a)
between runs. This can be avoided by keeping the
glass chemically clean.

J. C. OweN
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an outstanding textbook series
for flight preparatory training courses

FLIGHT PREPARATION
TRAINING SERIES

Published under the Supervision of the Training Division,
Bureau of Aeronautics, U. S. Navy

ERE is a distinctive series of twelve short texts which has been prepared to meet the special

needs of intensified training courses for pilots in war time. Under war conditions the need

for a thorough understanding of basic science and navigation by pilots has become acute, while

the time available for study has been reduced to a minimum. These texts, therefore, embody

enough theory and background to provide the student with an intelligent understanding of sci-
ence and navigational principles, but omit all duplicating and non-essential matter.

The twelve books range from 100 to 300 pages each. There are five basic, pocket-size texts,
entitled :

MATHEMATICS FOR PILOTS
PHYSICS MANUAL FOR PILOTS
PRINCIPLES OF FLYING
OPERATION OF AIRCRAFT ENGINES
AEROLOGY FOR PILOTS

wand seven volumes in larger format on AIR NAVIGATION, including:

PART 1. INTRODUCTION TO EARTH
PART II. INTRODUCTION TO NAVIGATION
PART III. DEAD RECKONING AND LINES OF POSITION
PART IV. NAVIGATION INSTRUMENTS

PART V. RELATIVE MOVEMENT

PART VI. CONTACT FLYING

PART VIIL. NAUTICAL ASTRONOMY AND ,CELESTIAL

NAVIGATION

In the U.S. Navy’s Aviation Training Program this Series of books constitutes the intensified,
three-month flight preparatery Ground School course. As such, the Series as a whole repre-
sents what is probably the first carefully planned and thoroughly integrated set of texts that has
‘been available for the complete pre-flight course based on Service standards. At the same time,
‘the Series should be ideal for a full year high school course at the eleventh or twelfth grade level,
or for more intensified courses at the intermediate or college level.

Write for further information

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2




