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To all whom, it QY- concern:

Be it known that I, ROBERT 1., HARRIS; o

citizen of the United States, residing in the
city, county, and State of New York, have in-
vented- an Improvement in Methods of and
Apparatus for Construeting Foundations, of
which the following is a specification.
-Caissons have been made use of in putting
down foundations forpiers, bridges and build-
ings, such caissons_ha-ving a deck and down-
wardly projecting edges that passinto the soil
as the eaisson settles, and the materis] in-
closed between the downwardly projecting
edges and beneath the deck hag been exca-
vated by hand, and the water has been par-
tially excluded by atmosphere under pressure

downwardly projecting sides, and in some in-
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stances the material that has been excavated
‘has been diseharged upwardly through-asuit-

- able pipe or conduit by the accumulated air
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“forth in the
a circulation of water between one pipe and

pressure, but it is often dangerous for men to

work in this space.and expoged to the hegvy-

atmospheric pressure,

.- In Letters Patent No. 464,771, granted to |

me December 8, 1891, a method. is set forth of
obtaining circulation between Separate pipes
and consolidating looge materials by passing
water through the materials from one pipse to

another and then introducing cementing ma-

terial,
The present invention relates to a method
of removing the material from beneath & eais-

Bon S0 as to allow the same to sink; by which "

make use of the method set
aforesaid patent for establishing

I am enabled to

another for the loosening and removal of
sand, mud or other substance and thereby ex-
cavate the material beneath the caisson with-
out the necessity of sending men into such
8pace; and after the caisson has been sunk to
the ‘desired depth, cementing material may
be filled into the same by introdueing such
cementing material through the pipes before
mentioned, thug avoiding the danger to life
where men have been heretofore empleyed
beneath such caissons and underan excessive
atmospherie prossure, and at the same time
lessening the expense :
rials beneath such eaisson and allowing the
same to be sunk to any desired depth.

.ing channels are

of removing the mate-

{No model.)

In the drawings, Figurelisa plan, and Fig.

2 a vertical section through a caisson being .

sunk by my improved method. Fig. 3is a
section on a larger scale representing the
downwardly projecting side of the caisson;
and. Fig. 4 is a diagram illastrative of the in-
troduection of cement.

'The deck A of the caisson or roof is of any.
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desired size or shape, and it is to be built in

such a manner as to obtain the necessary

.strength and stiffress according to the size

and thecircumstances under which it is made _

use of. The downwardly projecting edges B

‘are usually V-ghaped, the outer surfaces be-

ing substantially vertical so that a cutting
edge is formed at the bottom of the respect-
ive sides, and the inner inclined surfaces of
these downwardly Projecting edges act to de-
flect and
son the sand, mud
caisson descends.
1
distances apart pipes shown at DEF,and
these pipes
that usually the pipes D are near the'edges
of the caisson, and the pipes E F are near the

middle portions of the caisson, and the pipes.
8o

D may be’'down-take, and the pipes E F are
usually up-take, all of ‘these. pipes passing
through the deck of the caisson and opening
below the same; and it is-now to be under-

press toward the middle of the cais--
or other material as the

65

72

pass down through the deck A at suitable -

75

are advantageously arranged so

steod that water is to be forced-down the

pipes D and either exhausted .or allowed to

fiow up throngh the pipes E F, and.in so.do-
established between the.re-

spective pipes and below the deck of the cais-

85’

son, and according to the material that is acted -

upon, S0 more or
to be forced down the pipes D and to rise-up
through the pipes E and I’

less water will be required:

go

and convey with -

the water the solid materials from beneath
the caisson and thus excavate below the cais- -

son and allow it to sink from time to time as -

the materials are removed from below the
same,
soil, so that" the water will be passed down
either of the pipes and the materials will pass
up through either of the other pipes.

The down-take pipes D may simply open
beneath the-deck vertically or be slottad near
their ends to direct the stream of water later-
ally, or they may e provided with elbows or

according to the character of the sub- -
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nozzles either stationary or adapted to be
rotated so as to project the issuing jots of wa-
ter upon the material to be softened and to
pass up the up-take pipes, and the currents
of water are to be projected or act in such a
manner as to remove the material below the
caisson with uniformity to maintain the deck
of the caisson in the proper Jevel condition,
and such caisson is to be suitably loaded s0
as to cause it to sink by gravity, or any de-
sired force may be applied in addition.

Under some circumstances the superstruct-
ure will be built upon the caisson and will
form the weight that is made use of in carry-
ing the caisson down, and the superstructure
may be built with a wall @ of brickwork or
other material which will leave the interior
of the structuve above the roof of the caisson
sufficiently hollow for the necessary. work to
be performed, and this wall may be made use
of in keeping out the surrounding water in
structures that pass down below the level of
the water in the soil, or that may be above
the soil in submarine structures, such wall
being laid up water-tight; but usually a shell
or inclosing erib will be provided, as at H,
which rises above the deck of the caisson and
is sufficiently strong to resist external press-
ure, and the same may be bolted or secured
to the caisson as at 3,so0as to be disconnected
and removed if desired after the caisson has
been sunk to the required depth and the su-’
perstructure has been-built thereon.

Where the soil or material into which the
caisson is to be sunk is liable to contain logs,
bowlders or other obstructing material, it is
advantageous to make the downwardly pro-
jecting edges B hollow and of suitable steel or
iron frames, as represented in Fig. 3, with ex-
terior and interior skins 4 and 5 so asto pro-
duce hollow chambers that may be filled with
water to obtain additional weight in causing
Lhe caisson to sink by gravity, and upon the
inclined inner surfaces of the downwardly
projecting edges B, doors or flaps 6 are pro-
vided at suitable distances apart or o0 as to
extend all around the caisson, such doors be-
ing hinged at thetr apper edges 7 50 as to open-
inwardly and downwardly of the eaisson, and
they may be secured by hooks or other fasten-
ings 9. These doors usually remain shut in
consequenceof the pressure againstthem from
below the caisson and they will rest against
the framework within the edges, but incasea
log or similar obstriction may be met with
beneath the cutting edge 9 of the caisson, (the
fact may be ascertained in any usual manner
such for instance as the passing down of/a rod
or plate outside the edge of the caisson,) and
when the obstruction is located, the particular
chamber to which the obstruection is adjacent
may be closed and water forced into the cham-
ber after unfastening the door and the door
forced open by an increased pressure of water
so that a suitable cutting or drilling tool may
be passed from above through the opening be-
tween the lower edge of the door and the cut-

the same to pass into the cavity

 through the up-take pipes so as

rialsaround thesame
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ting edge 9 soas to drill, chop, disintegrate or
otherwise break up the obstraction and allow
beneath the
caisson and be removed in‘any suitable man-
ner if necessary.

1t will be understood that by the before de-
seribed improvements the earthy materials
can be washed out from beneath the caisson
and delivered upwardly even though bowl-
ders, logsorotherloose materials mayaccumu-
late beneath the caisson or be driven down by
the same as the caisson sinks. When the de-
sired depth has been reached, cementing ma-
terials may be introduced through the re-
spective pipes DE T until the entire space
beneath the caisson is filled in and consoli:
dated. It is of course to be understood that
the cementing materials introduced through
one pipe will displace the water beneath the
caisson, and that this water will pass upwardly
to give oppor-
tunity for filling in the entire space beneath
the caisson with cementing material. Incases
however where the sand, gravel or other ma-
terials beneath the caisson are sufficiently
solid and eompact for supporting the superin-
cumbent weight, it is only necessary to allow
the caisson to settle until the proper depth
has been reached, the materials beneath the
caisson filling up the space below the deck in
consequenceof the weight upou the deck caus-
ing the materials to firmly consolidate.

In sinking the caisson, should any obstrue-
tion be met with, either beneath the cutting
edge or at any place beneath the deck, the lo-
cation of the same having been determined,
a jet of water may be directed toward such
obstruction so as to loosen the earthy mate-
and allow such obstrue-
tion to settle by gravity from time to time as
the caisson descends, but should the same be
found to obstruct the work, it may be broken
or removed as aforesaid or in any convenient,
manner according to the character of the ob-
struction.

1n sinking a caisson if the surrounding ma-
terials are of a binding character, such for in-
stanece as a stratum of quicksand, and such
exterior materials interfere with the proper
sinking of the caisson, the up-take pipes may
be closed, and the water (
take pipes will gradually find its way up-
wardly between the exterior surface of the
shell and the surrounding earthy material
S0 a8 to lessen the binding force thereof and
allow the caisson to sink.

This invention is especially available in
sinking foundations for lighbt-houses,
piersand similar structures where great depth
is often necessary, but it may be employed to
advantage in the erection of buildings, be-
cause by sinking a caisson in the manner be-
fore mentioned with a shell or by building up

_the superstructure as the caisson sinks, the ad-

jacent materials are su pportedanda sufficient
pressure may be maintainedbeneath the cais-
son to prevent exterior materials passing be-
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low the cutting edges of thecaisson, and
thereby the settling of surrounding buildings
may be effectually prevented. v

The walls or deck of the caisson may be sin-
gle or of two or more thicknesses, and of wood,
iron, steel or other suitable material, and the
cutting edges may be made in any desired
shape.

I claim as my invention—

1. The method herein specified of making
foundations for buildings and other struet-
ures, consisting in placing a caisson with

-downwardly projecting edges in the position

required for the foundation, providing nu-
merous pipes passing through. the deck of
such-caisson and directing ecurrents of water

through one or more of such pipes and through-

the earthy materials below the deck of the
caisson to commingle with such earthy mate-
rials and force the samne up one or more of the
other pipes by the accumulated pressure be-
low such caisson thereby providing for the re-
moval of the earthy materials as required be-
neath any portion of snch eaisson without re-
quiring air pressure or air locks, substantially
as set forth.

2. A caisson having downwardly projecting
‘edges and a closed deck adapted to receive
the founddtion of a building or other struet-
ure, in combination with numerous water
pipes passing through such deck and opening

near the under side of such deck, such pipes
being adapted to pass and direct water
through the earthy materials to commingle
with the same and to discharge the same up-
wardly through other of such pipes, substan-
tially as set forth. ;

3. The method herein specified of forming

foundations for buildings and other struct--

ures, consisting in removing the earthy mate-
rials from beneath the caisson by the circula-
tion of water, and then filling in the space. bé-

- low the deck of the caisson by cementing ma-

terialintroduced through pipes, substantially
as set forth.
4. A caisson having a deck and a down-
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wardly projecting edge made of a metallic-

framework and a substantially vertical exte-
rior skin and an inclined interior skin below
the deck and oné or more doors in the inclined
part of the interior skin and hinged at their
upper edges so asto be capable of being opened
downwardly at their lower edges near-the cut-
ting edge of the caisson to give access from
between the skins to any obstruction which
may be encountered by the caisson as it sinks,
substantially as set forth. i
Signed by me this 13th day of June, 1894.
ROBERT L. HARRIS.
Witnesses: S
"~ GEo. T. PINCKNEY,
A. M. OLIVER.
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