108 ‘CONSTRUCTION

was turne& more or less about its vertical axis by the arriving

sound waves. The waves travelied through the door, which was

either open, or closed by one or more superposed panels of the
respective material. The deflections ohserved were not steady,
and some peculiar observations were made. With the door open
the deflections amounted to about forty divisions, measured by
a cathetometer. When the door was closed by ‘the panels the
deflections were, of course, smaller; but several layers of the
same material had not always the effect to be expected from
measurements made on one layer. Thus the deflection with one
layer of different materials, %-in. hair j‘elt, %-}n. cork board.
%-in. cork hoard, Y%-in. paper-lined hair felt, #%-in. of same,
% -in, flax board, Y%-in. pressed fibre, #-in. of same, were.
respectively, 22.6, 7.9, 1.15, 5.0, 6.5, 2.25, 0.32, 0.2, so that one
layer of hair felt stopped least of the sound (only 43 per cent.).

whilst the cork board stopped 80 and 90.5 per cent., and the-

ressed fibre harred practically all the sound. But the figures
})or one, two and three layers of hair feit were 22.6, 15.4, 10.4;
for ¥%-in. cork hoard, 1.15. 2.05, 0.85; for %4-in. lined hair felt,
5.0, 21.7, 3.8; and for %-in. Hned hair felt, 2.25, 0.55, 0.1. Thus
two layers of cork stopped less sound than either one layer or
three Jayers, and two layens of the ‘%-in. paper-lined hair felt
behaved still more abnormally compared with one and_ three
layers of the same material. The further investigation showed
that reflection, absorption, resonance, and other effects come in.
To study these the sound was sent obliquely towards the door:
the reflected sound was measured, and the absorbed calculated
by difference, assuming that the sound can only be transmitted,
reflected or absorbed, and that the three fractions together
ought to make up the unit value of the whole incident sound.
Arranging the materials as before, the following reflections were
observed, again for one, two and three layers: hair felt, 19, 26,
40; 1-in, cork, 61, 55, 87; %.-in. cork, 100, 82, 85; -in. paper-
lined hair felt, 80, 23, 39; 3¥4-in. same, 40, 25, 36; 3 -in, flax
board, 87, 77, 71. The amount of sound reflected and absorbed
increased in most cases with the thickness, while the trans-
mission decreased. DBut in the %-in. paper-lined hair felt re-
flection and transmission followed each other closely (as Pro-
fessor Watson’s curves clearly indicate), both being anomalous,
and that is probably accounted for by resonance; certain thick-
nesses of the materials vibrate vigorously under the action of
the sound, setting up new waves. This explanation was sug-
gested in similar researches made by a different method in 1910
by Weisbach; porosity, density and elasticity of the material
have to be considered. Porous bodies like hair felt probably
transmit sound like air, and a_denser material stops more sound
than the same thickness of a less dense material. Thus pressed
fibre cuts off the sound better than the same thickness of oak.
Elastic materials vibrate in resonance to the source, creating
sound waves of the same character on the further side. Hence
they act as if there were no partition wall. The two thicknesses
of paper-lined hair felt probably approximated such a vibration.
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Architects, engineers and contractors are invited to
contribute information on construction work, whether (t
be proposed or In progress, and such information will be
pubtished in these columns.




