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To all whom it may concern : :
Be'it known that I, HENRY F. KNAPP, of
the city, eounty, and State of New York, have
invented an Improved Process for Deepening
the Bars at the Mouths of Harbors and Riv-
ers, of which the following is a specification:
The invention first consists in erecting or
arranging one or more lines of walls or bar-
riers on the outside of the bar and across the
direction of the flow of the riverinto the sea,
the top of which barriers shall be on a level

lower than the top of the bar to be cut away,

in order to give clearance to any vessels pass-
ing in and out over them, which top shall
also be considerably elevated above the bed-
bottom of the sea on whieh the barriers are
placed, in order to present the proper amount
of impediment or interference to wave action,
which is the cause of bar formation. This
will be better comprehended when it is known
that two contrary forces always exist at the
mouth of every river or harbor discharging
into the ocean or sea, viz., one force to cut
out, and the other force to close up the
mouth. Remove either of these forces, and
the other must have unimpeded action either
to close the river completely or entirely re-
move the bar, according to which force is re-
moved, the bar being only an indieation or
measure of the two opposing forces.

. Wave action being the cause of bar forma-
tion, it is only necessary to interfere with or
stop this action of the waves on the sea-bed
outside the bar in order to stop them throw-
ing up the sand into the mouth of the river,
. and thereby forming the bar. "When thisaction

i stopped, then the force of the outward
. river-current has full sway and sweep to cut
away any sand or mud impediment at its
mouth, and the river can therefore maintain
its full eross-section direetly into the sea.
The invention also consists in making these
barriers movable or adjustable to meet the
gradual extension of the mouth of a delta
river into the sea, if such should be found an
economical method; and the-invention fur-
. ther comnsists in a-novel manner of securing
piles by injecting a liguid cement into the
~ sand around their outside, to secure them from
being washed away by the action of the sea.

Similar Ietters of reference indicate. corre-
sponding parts in all the figurés of the ac-
companying drawings, which form a part of
this specification. :

Figure 1 represents a plan view of river,
bar, barriers, &c., showing the wave-interfer- .
ing barriers to be constructed directly across
the mouth or channel and outside the bar;
Fig. 2, a longitudinal sectional view of same;
Fig. 3, a vertical sectional view of barrier on
an enlarged -scale. Fig. 4 represents a sec-
tional view of manner of cementing piles in
sand. ' .

A represents the bar of a river, C, running
between the banks or shores D. The velocity

‘of the river-current always tends to cut away
"this bar, but the action of the sea - waves al-

ways tends to maintain it by washing npon
it solid matter. . To stop this action of the sea-
waves, the walls or barriers B are arranged
across the mouth of the river, outside the bar,
and having considerable altitude above the
sandy bottom, so as to present a barrier, which,
being effected, leaves the current of the river
to erode the bar without counteraction, while
the top or apex of the barrier shall be sub-
merged below the surface of the water to as
great a depth as it is desired to reduce the
top or apex of the river-bar. o

To eftect this obstruction economically, in
some cases ‘open - bottomed caissons may be
used, as they are better adapted to be mov-
able or adjustable, and may be made secure
by being sucked into'the sand about one-half’
their depth. : . .

B, Fig. 3, represents a caisson with suction-
hose H attached. )

As a certain amount of piling is requisite
in hydraulic operations of this sort, I secure
my piles in the sand by injecting a liquid ce-
ment around them by means of tube F, Fig.
4, I representing the pile, and thereby form
a mass of concrete, G, around it. The same
may be done with the sand in or around the
caissons or barriers B, and thus form a more
solid and permanent construction.

‘What is here elaimed, and desired to be se-
dured by Letters Patent, is—

1. The method herein described of reduc-
ing or cutting away bars at the mouths of
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rivers and harbors, which consists in arrang- | semi-fluid state into the mud or sand around

ing obstructions, walls, or barriers in one or | piles, for the purpose of more ﬁrmly securing
more lines directly across the mouth on the out- | them.

side of the bar, in order to prevent the sea- .
waves Washmg’up sand or sediment onto the HENRY F. KNAPP.
bar, and permit the river-current to erode the Witnesses:

bar. JA. F. JoYoE,
2. The process of injecting a cement in a -W. H, CROSBY.




