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To all whom it may conceri:

Be it known that I, RICHARD P. ROTHWELL,
a citizen of the United States, residing at New
York,in the county of New York and Stateof
New York, have invented certain new and
useful Improvements in Apparatus for Sink-
ing Shafts; and I do declare the following to
be a full, clear, and -exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and

- use the same, reference being had to the ac-
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companying drawings, and to the figures of
reference marked thereon, which form a part
of this specification. .

In sinking shafts in wet ground or through
quicksand or other loose ground, the follow-
ing methods have been in use: First, the
oround is excavated by hand or machine tools,
the shaft being kept dry by pumping to al-
low this work to be done and the lining to be
put in, the lining being put in as the work
proceeds, either Ly additions at the bottom
or by allowing the lining, which is suspended,
tobe lowered as the excavation is made. 'T'his
is called “sinking dry.” In recent years the

~artificial production of a ring of ice around
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the shaft has been adopted, the shaft being

sunk dry inside the ring wall of ice. Rows
of piles have also been driven to form a wall,
inside of which the shaft can be sunk dry. I
have also used a movable caisson as a “sink-
ing-frame,” which was jacked down from the
permanent lining or tubing by means of hy-
draulic or other jacks, the tubing being put
in at the bottom as the sinking-frame was

pushed down, the material, water, &c., being

removed from the shatt as in ordinary well-
sinking. B

The disadvantages of sinking dry are, the
oreat expense of pumping and the slow pro-
oress of the work where there 18 much water,
and the danger of losing the shaft by the
running of the quicksand or loose material
which sometimes comes in in such quantity
asto make itimpossible to continue the worlk,

and which may even twist and break the shatt

lining or tubing. To overcome these difficul-
ties, M. Chaudron, a DBelgian engineer, M.
Kindt, M. Lippmann, and others have used
the wet-sinking method in which the shaft 1s

or tubing pushed down as the drilling pro-
oresses. If the pressure on the tube should
become so great that this cannot be pushed
down, a smaller tube has to be put down in-
side the first, and this is carried down until
rock 18 reached or until a still smaller tube
18 required, the size of the shaft diminishing
at each operation. The water in the tube
being alwaysatits natural level, the pressure
on the side ofr the hole is not disturbed, and
the ground has little tendency to “run.”
When the wet ground has been passed and

hard rock reached, a seat is cut in it and the-

lining is allowed to settle down on a moss-box
or other device on this seat, thus making a
water-tight joint, and the water in the shaft
can then be pumped out and sinking dry con-
tinued or mine work commenced.

My 1nvention consists in the apparatus,

hereinafter described and pointed out, which

combines the advantages of sinking wet with
the very great economy and convenience of
putting in the lining from the bottom and of
allowing access at all times to the bottom of

‘the shaft, and it affords the means of keep-

ing the shatt always verticaland of the same
diameter however deep, or 1n a direct line in-
clined to the vertical.

In the accompanying drawings, Figure 1
represents a central vertical section of the im-
proved apparatus; Ifig. 2, a transverse section,
a part being broken away; and Fig. 3isa ver-
tical section of an electric light and port.

The reference-figure 1 indicates a movable
calsson having a water-tight connection with
an interior tube 2, in which tube the drill 3 4 is
workedl,
proved form, in the presentinstance consists
in the hollow rod 3, having expanding drills
or tools 4 attached thereto in such manner
that they can be passed up or down in the

tube and expanded when below it to drill or.

bore the shaft to the necessary size for the
caigson to descend.
bored with percussion-drills a free falling de-
vice is used to prevent jar. A hollow rod is
also used, so that the sand or débris may be
forced up through it by means of a water or
air jet applied in the usual manner. The
great loss of time required for moving the

drilled or bored from the surface and a tube | rodg and pumping the sand in the usual way

This drill, which may be of any ap-

Where rock has to be
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1s thus avoided.
at 14, and the joints provided with stops 15,
to prevent their closing in one direction.
The 1nvention, however, 1s independent of
the form of the drill.

7 indicates the shaftlining ortubing, which
may be put in at the bottom, as the shaft is
sunk, in any suitable manner. In the draw-
ings 1t 1s represented as formed of sections
holted together by means of flanges. A wa-
ter-tight connection between the caisson and
the lining 1s maintained by means of suitable
packing or other device, (indicated at-8,) re-
tained 1n pomilon by appropriate means.

The caisson 18 pushed down as the lining

of the shaft requires by any suitable means.
Ifydraulie jacks are indicated in the draw-
ings, which stand upon suitable seats 10, and
push against the bottom of the lower section
of the tubing or lining, as at 11. The lower
part of the caisson is strengthened by the ra-
dial steel plates 13, of which there may be

any suitable number bolted to the floor and

vertical walls of the eaisson and innertube 2.
At Intervals between the tubing 7 and tube 2
braces or fenders 16 are inferposed as guides
to hold the central tube in place as it de-

seends with the caisson.
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12 indicates & well-known arrangement of
a hand-tool having a water-ticht ball-and-
socket connection withh the ports of the cais-
A suitable number of these ports G are
arranged 1n the bottom of the eaisson for the
admission ol bars or tools or nozzles with
which the ground can be looscned either Dy
jets of water with heavy pressure or by tools
or drills, and through which electrie lights 5
may be inserted for the purpose of examin-
ing obstruections or ascertaining the nature of
difficulties met with in sinking. DBy meansof
a port having an upward extension G, an elee-
trie-lighting device provided with suitable
packingean be pushed down through the cais-
son-floor or withdrawn as required, adequate
power being applied in any known way to
the light or globe holder, said holder or an
extension thereof filling the port-cexten-
sion 57,

Inqpeetmn -ports and man-holes can be pro-
vided in the central tube and in the bottom
of the ecaisszon. .

18 indicates a pipe with branches forintro-
ducing a fluid under pressure. This pipe
may pass through the drill and be arranged
substantially as illustrated. Well-know nhy-
draulic valves may he employed in directing
jets througlh the floor of the caisson.

Workmen can descend between tube 2 and
the tubing and caisson, water being exeluded
by the water-tight conneections above de-
scribed. Water rises in the central tube to
the water-level in the soil, thus equalizing the
pressure on the water, s.;md &e., outside the
caisson and preventuw the mnd from run-
ning as would be the case were the water

The tool may be jointed,as | ter in this tube docs not interfere with the

operation of the drill nor with the workmen.

The fine material loosened or triturated by
the drilling 18 to be removed by pumping
from the bottom of the inner tube as i the
Chaudron system or by jets, as indicated at
17, foreing the débris to pass up through the
hollow rod or tube (that also may act as the
rod for the drill or boring tool) or from below
the caisson. Bowlders or coarse material C'.:'ll'l
also be removed through the central tube, ¢
will he readily undusi ood.

The tubing and the caisson canbe made of
any suitable material. T'he former is, how-

over, preferably made of cast-metal sections

having inner flanges for bolting together,
wher eb3 its exterior is free from ])1‘0]001101"1%
and 1ts passage through the stuffing-hox of
the caisson f{acilitated.

Irronm the foregoing deseription if will hbe un-
derstood that I use a caissonorsinking-frame,
which 1s made practically water-light, and
that the lining of the shaft enters the caisson
through a stuffing-box arrangement, which
may be of any suitable construetion— such,
for example, as that deseribed in connection
with a caisson in patents, Nos. 311,656 and
340,545, granted to Hall and to 1Iall and B3ull,
which apparatus, however, can only be used
for tunneling, the ground bem o removed by
dredging or washing. My construction em-
Draces the ceml al tube before deseribed, and

provides an annular space inside the liningor
tubing of the shaft wide enough to allow a

workman to bolt up the ‘5(*“11161115 of the tub-
ing. I make the center portion of the shaft a
tube conneeted with and, in fact, a part of Lhe
sinking-caisson. W afer 51.;111'(153,1;:113 natural
level in this tube, and the tools for drilling
or boring the shaft are lowered and worked
through it, as in the Kindt-Chaudron method.

The movable caisson i1s pushed down by

jacks from the permaunent lining or tubing,

and its movement is therefore undercomplete
control, while the tubing can be added to as
the eaisson descends. Any water that may
ennter through the caisson stufting-hox can be
readily pumped up. Themovable eaisson has
a series of ports, through which jets of water
or bars or electrie lights may be passed by the
use of suitable hydranlie universal joints ov
other appropriate devices, which will allow
them to be operated to loosen the ground to
be drilled and aid in sinking. When the
calsson has reached an impervious bed, aseat
and water-tight joint may be made, as in the
Chaudron wet-sinking method and the caisson
bhe let downinit,or by forcing cementthrough
ports in the side of the caisson the foot of the
shatt may be made water-tight. The lining
or tubing being connected with it, the caisson
1s thereupon abandoned and the water
pumped out of the centraltube, and that and

the bottom of the caisson removed, so that

the shaft may be continued by the dry-sink-

pumped out of the center tube, and the wa- !} ing 11161;]10(1 if desired.

70

5

80

=y
-
i

95

100

105

11O

115

[20

125

130

e




498,021

3

By the use of the above-described appa- | maintained, a drill or other tool be used, and 45

ratus, shatts can be sunk to great depths in
wet soils and quicksands with safety and ease.
and atamuch less expense than by any means

5 heretofore known.

Having thus described myinvention,what I
desire to claim, and secure by Letters Patent,
IS—

1. For use in shaft-sinking, the movable
caisson having a water-tight connection with
the shaft-tnbing, and provided with the inte-
rior tube rigidly connected to and movable
with sald caisson,said tubebeing in free com-
munication with the open air, substantially
as set forth, whereby workmen can safely de-
scend in wet situations to great depths, and
the lining or tubing be built on at the bottom.

2. Foruseinshaft-sinking, the combination
~of the caisson having water-tight connection
with the tube rigidly connected thereto and
extending upwardly, said tube being in free
communication with the open air, and a drill
or boring tool, substantially as set forth,where-
- by a shaft ean be sunk below water-level and
water exclunded {rom the space between the

tube and tubing while standing at the same

level within the tube and outside the caisson
‘and tubing, and the drill operated and mud,
sand, or rock removed while the hydrostatic
pressure on the outside of the caisson and
shaft-liningis undisturbed, and objectionable
movement of the sand or soil prevented.

3. Ifor use 1in sinking shafts, a caisson pro-
vided with a tube extendingupwardly and in
free communication with the open air and
forming a rigid continuation of the wall of

the caisson, the latter having a water-tight

connection with the tubing of the shaft,
whereby watler will stand at the same level in
the tube and outside the caisson and tubing,
in combination with jacks or other means of
pushing down the caisson and-tube, substan-
tially as set forth, whereby water can be ex-

cluded from the caisson, a hydrostatic column |

the calsson lowered.
4. In apparatus forsinking shafts, a water-
tight caisson having a water-tight connection

| with the shaft-tubing, and having its floor

continuous with an interior tube open to the
air, sald fioor being provided with ports
through which jets of water may be forced
under heavy pressure to cut away the mate-
rial through which the shaft is being sunk
and through which bars or other tools or elec-
tric lights may be passed to facilitate the
work, substantially as set forth.

5. In an apparatus for sinking shafts, a
water-tight caisson provided with a port and

with an electrie light located in or below said
port, substantially as set forth. |

6. In an apparatus for sinking shafts, a

water-tight caisson provided with an inner

tube, in combination with a boring-tool se-
cared to the footof-ahollow rod, substantially
as set forth. |

7. In an apparatus for sinking shafts, a
water-tight caisson provided with an inner
water-tight tube and an interior hollow tool-
rod provided with meansfor producing an up-
ward current through said hollow rod, sub-
stantially as set forth.

8. In an apparatus for sinking shafts, a
water-tight caisson provided with an inner

tube, a tool-rod located in said tube and a pipe

for introdueing a fluid under pressure imme-
diately below the tool, substantially as set
forth.

9. In an apparatus for sinking shafts, a
water-tight caisson provided with an inner
tube, and strengthening-plates bolted to the
caisson and tube, substantially as set forth.

In testimony whereof I affix my signature in

presence of two witnesses.

RICHARD P. ROTHWELL.
Witnesses: |
Epw. S. HOLMES,
JOHN Il. PYPER.
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