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PR [ R 4.21 ¢ B IR PR RS S 5 o

I.= GM (sma smB)

RcosO-R, cosO
= GMm( d3 - R2 )

P. 29



_GM [ Rcos6 -R, coso
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F] g=GMc/R* s #7124 Ah~ (Mm/Mc)(Re'/R%) © % » #fg » 3+ M1 Ah
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The tide raising force of the moon, is, therefore, entirely insufficient to "lift" the waters of the earth
physically against this far greater pull of earth's gravity. Instead, the tides are produced by that component
of the tide-raising force of the moon which acts to draw the waters of the earth horizontally over its surface
toward the sublunar and antipodal points. Since the horizontal component is not opposes in any way to
gravity and can, therefore, act to draw particles of water freely over the earth's surface, it becomes the

effective force in generating tides.

%3 6:
The vertical component... is only of the order of 107 times the force of earth’s gravitation and can be
neglected. The horizontal forces are also small in absolute magnitude but are of the same magnitude as

other horizontal forces in the ocean and are therefore significant....... These horizontal components are

the effective components of the tide-producing forces and are called the “tractive forces”.

j L]
>3 7
So does it mean tidal forces are not responsible for the observed tides? Of course they are, but not through

the local vertical attraction as sometimes erroneously thought, but through the horizontal
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component, ....  ...the horizontal tidal force is not negligible and acts to make the fluid converge or
diverge. The spatial distribution of this force along the earth’s surface is such that it tends to create a

bulge in the region of the earth facing the moon and a second bulge at the diametrically opposite place.

% 12:
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2R
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X
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The “horizontal” or tangential component fy; ....., is of the same order of magnitude as the radial force, but,
being orthogonal to the dominant field of the earth, it can (and does) shift water around horizontally. .....
The effect of the tangential component is to shift water toward the sublunar region on the side of the earth
facing the moon and toward the antilunar rgion on the opposite side. The configuration of the so-called
“equilibrium” tide is that in which the water is piled up until the resulting pressure gradients balance the

effects of the fy, force on either side of the earth.
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1235 http://en.wikipedia.org/wiki/Tide * “Lake tides” — {§i&#ds it

“ Large lakes such as Superior and Erie can experience tides of 1 to 4 cm, but these can be masked by
meteorologically induced phenomena such as seiche. The tide in Lake Michigan is described as 0.5 to 1.5

inches (13 to 38 mm) or 1% inches.”
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