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Earth’s Attra¢tion Bein

XACT determination of the force

of the earth’s attraction now in
progress at the U. S. Bureau of Stand-
ards will make the United States in-
dependent of Germany in a few years
in knowledge of how hard the earth
pulls things toward it. Speaking in
a Science Service radio talk over the
Columbia Broadcasting System, Dr.
Paul R. Heyl told of the work, which
is under his charge. Dr. Heyl's deter-
mination during the last few years of
the “constant of gravity,” frim which
scientists calculate the mass, or
“weight,” of the earth, is the most
accurate that has yet been made.

The new measurement of the abso-
lute value of gravity is being made to
an accuracy of within one part in a
million. It will help the surveyors of
the Coast and Geodetic Survey to map
the country more accurately than ever
before.

“The surveying of large areas dif-
fers from small scale work in that the
curvature of the earth must be taken
into account,” Dr. Heyl explained.
“It is not sufficient to assume that the
surface is spherically curved, even on
the Great Plains. One of the best
ways of determining the change of
curvature of the earth’s surface is by
the variation in the pull of gravity
at different places. Where we are
farther from the earth’s center, the
pull is less. But since such departures
from spherical form are always very
small compared to the size of the
earth, we must be able to measure
gravity very accurately indeed if the
results are to be useful.

“Determinations of gravity are made
throughout the United States on a
comparative or relative basis, with
reference to a base station, where the
value of gravity should be known to
as high an accuracy as possible. While
it is a comparatively simple matter to
compare different values of gravity
with one another it is quite another
thing to determine the absolute value
of gravity at the base station.

Physics

“It happens that our Coast Survey
has never had a real base station for
gravity in this country. The measure-
ments throughout the land have been
compared, it is true, with the value
of gravity at Washington, but the
value at Washington traces its pedi-
gree from the absolute gravity station
at Potsdam in Germany. It is by no
means as simple a matter as it appears
to extend comparisons of gravity
across the ocean, and without a base
station of our own we are not quite
sure of our ground. The experiments
now in progress at the Bureau of
Standards are for the purpose of
establishing such a base station in our
own country.”

One very practical use of gravity
measurements is in locating valuable
deposits of oil and minerals.

“The pull of gravity may vary be-
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cause of the nature of the material be-
neath the surface at different places,”
hesaid. ‘“Perhaps there may be under-
ground a large body of rather heavy
rock, or again there may be a deposit
of oil, very much lighter than the
average crust of the earth, and con-
sequently less attractive (from a gravi-
tational point of view). Many an oil
well has been discovered in this way;
but it will be obvious that if the
deposit is very deep it will require
great precision in our gravity meas-
urements to detect its presence.

“How is the pull of the earth
measured? There are several ways
in which it can be done more or less
roughly, such as by the use of a
spring scale, or by measuring the speed
attained by a falling body, but the
most precise way is by means of a
pendulum.

“A pendulum swings because of the
earth’s attraction. Draw its bob to
one side and release it; the earth tries
to draw it vertically downward, but
being rigidly connected to its point of
support the only thing the bob can
do is to move downward along a cir-
cular path. At the bottom of its
swing, having acquired considerable
momentum, it rises along another arc
of a circle, gravity acting against it
all the while, and eventually bringing
it to rest. The cycle of motion is
then repeated.

“The time of swing of a pendulum
is determined by two things: the force
of gravity and the length of the pen-
dulum. Consequently, if we measure
the length of the pendulum and deter-
mine its time of swing we can calcu-
late the value of gravity.

“Both these measurements of length
and time are capable of being carried
out with a high degree of precision,
and in consequence no other method
of determining gravity can approach
the accuracy of the pendulum. But to
ensure precision many precautions
must be taken.
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