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488 THEORY OF RIVERS.

border, with the slope increasing gradually from the W
tom to the brim.

These observations will enable us to understand ho¥
nature operates when the inequality of surface or of tend”
city obliges the current to"change its direction, and the
river forms an elbow. -

Supposing always that the discharge continues the same;
and that the mean velocity is either preserved or restﬂled
the following conditions are necessary for a permanent fé‘
gimen :

1. The depth of water must be greater in the elbow M
any where else.

2. The main stream, after having struck the cﬂﬂfﬂ!
bank, must be reflected in an equal angle, and must M_
be in the direction of the next reach of the river.

3. The angle of incidence must be proportioned t0 ﬂ*
tenacity of the soil, "

4. There must be in the elbow an increase of slﬂp"-’:
of head of water, capable of overcoming the realstanﬂf
casioned by the elbow. |

The reasonableness, at least, of these conditions will ‘F;
pear from the following considerations :

1. Tt 1s certain that force is expended in produﬂlﬂg M
change of direction in a channel which, by sup}?"l’sul
diminishes the current. 'The diminution arising from ’ﬁf
cause which can be compared with friction must be EM
when the stream is directed against one of the bﬂ“k:oﬂ&
may be very difficult to state the proportion, and 111
occupy too much of our time to attempt it ; but i
cient that we be convinced that the retardation is
in this case. We see no cause to increase the mean --i¥
city in the elbow, and we must therefore cuncludﬁ
1s diminished. But we are supposing that the d
continues the same ; the section must therefore EUB"”W
or the channel increase its transverse dimensions #llﬁt :

only question is, in what manner it does this, and

oo-*
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