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To all whom it may concern: -

Be it known that I, Epwarp O’TooLr,
a citizen of the United States, residing at
Gary, in the county of McDowell and State
of West Virginia, have invented a new and
useful Method of and Apparatus for Sink-
ing Shafts, of which the following is a speci-
fication. - o

My invention relates to the sinking of
shafts through earth, sand, gravel and simi-
lar materials, and more particularly to sink-

ing such shafts through earth, sand, gravel,

quicksand and similar strata carrying large

amounts of water. ) _

One object of my invention is to provide
a novel method of sinking shafts through a
stratum of earth carrying large amounts of
water and of handling and conveying out
of the shaft, the excavated materials and
the water encountered during the shaft sink-

- ing operations.
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~ Another object of the invention is to pro-
vide an improved shaft sinking apparatus

having novel means for carrying out the
steps of my improved method.

A further object of my invention 1s to pro-
vide shaft sinking apparatus having novel

means whereby the excavated materials car-

ried out of the shaft are separated from the
fluid pressure means employed in propelling
the materials from the excavation.

Still further objects of my invention will
appear as the invention is more fully de-
seribed hereinafter. o _

Referring to the accompanying drawings

forming part of this specification, Figure 1

is a side elevation partly in section, show-
ing an improved shaft sinking apparatus
constructed and arranged in accordance
with my invention and applied for use in

excavating the shaft in accordance with the

method forming part of this invention. Ing.
2 is a plan of the apparatus shown in Ifig. 1
showing the location of the parts forming
my improved apparatus, relative to each

other and to the shaft being formed. Iig. 3

is a detail elevation, on a larger scale, show-

ing the construction of the valve controlling
the inlet opening through which the exca-

vated materials are introduced from the
caisson to the conduit and showing the valve
operating mechanism.

In the drawings, the numeral 2 designates
a caisson having an cnlarged outwardly
flared open lower end. A diaphragm 3 1s

secured in and partitions the caisson length-

wise Into compartments 4 and 5. A conduit
6 leads mto and out of the lower compart-
ment 5 of the caisson, and the inlet end of
the conduit is provided with a valve 6* lo-

cated 1n the compartment 4 by which its

inlet opening is regulated and closed.

The 1nlet to the conduit located in the
lower compartment of the caisson is pro-
vided with a valve 7 and on top of the valve
1s a hopper or funnel 8 having an open up-
per end. The body of the valve 7 has a se-
ries of holes 9 provided on the upper side of
the gate 1n the valve, through which accu-
mulations of water flow from the lowermost
compartment 5 of the caisson into the con-
duit 6. The stem 10 of the valve 7 1s pro-
vided with a bevel gear 11 which meshes
with a bevel pinion 12 gecured on one end of

a spindle 18. This spindle extends verti-

cally upward through the diaphragm 3 into
the upper compartment 4 of the caisson.
The diaphragm 3 in the caisson 1s pro-
vided with a manhole 14 having a cover 15
by which the manhole 1s closed when 1t is
desired to form a water and alr tight com-

partment in the lower portion 5 of the cais-

son 2, _ )
A handwheel 16 on the upper end of the
spindle 1s provided to open and close the

valve 7, and a stufling box 17 having a gland

18 provided to maintain an alr and water

tight sliding joint around the spindle 13

where 1t passes through the diaphragm 38 in
the caisson. - _ .
The outlet end of the conduit 6 extends

upwardly out of the caisson 2 and, at an 1n-

termediate point 1n 1ts length, the conduit 1s

provided with a telescoping joint to permait
the lower sections of the condwit 6 to move

vertically downward with the downward
movement of the caisson 2 as the shaft
deepens. The stufling box 18 and gland 19
provided on the end of one section of the

conduit 6 form a watertight and awtight

sliding joint with the telescoping section of
the conduit. i -

The upper end of the conduit ¢ is ar-
ranged to discharge materials carried there-
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~ through into a chamber 20 formmg a sepa-
~ rator.
a cylindrical shell having a {35?111161]?1(3"!,1 par-

-l

- in the separater 20 by the depending

This separator, as shown, comprises

tition 21 depending therein from the top ot

the chamber, the lower end of the partition

being open. The discharge end of the con-
duit 6 opens 1nto the annular. space formed
par-

~ tition 21. . The lower end of the separator
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" means of the posts or columns 25,
of the separator is also connected by means
pipe 26 to the suction side of a rotary
pump 27, the discharge side of this pump
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has a conical bottom and 1ts smaller lower
end is connected by the pipe or tube 22 to
the branch of a T 23 formuw part of the
dlSCh‘LI‘OB pipe or conduit 24. |

The ::epamtor 920 is elevated some distance

above the ground level, being supported by
The top

of a

being . connected to the T 23 forming part

~ of the bottom discharge 24 on the separator
20.  The pump 27 is duectly connected to

and 1s driven by a suitable motor 28, a re-
ciprocating engine bemo* the type of motor

‘shown.
In the operation of my improved a,ppam-.

~tus in accordance with the method forming
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part of this invention the caisson 2 1s erected
in the location at which the shaft is to be

sunk and the separator 20, pump 27 and

pump motor 28 are erected and connected
to the conduit 6 leading intc and out of the

“calsson, as shown. The telescoping connec-

| thIlS in the vertical leg of the conduit 6 be-
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ing arranged to pelmlt a relative
movement thereof enables the caisson to de—
scend into the shaft as the shaft is deep-
ened in being excavated while maintaining
a, working connectlon with the pump 97

and the lower compartment 5 of the caisson.

‘The workmen enter the lower compart-

ment 5 of the calsson through the ma,nhole_
14 in the diaphragm 3, and the, excavating

operations are commenced. Meanwhile the

pump 27 has been started in operation so |

as to create and maintain a partial vacuum

~ within the concuit 6 leading into and out

o0

of the caisson.
‘end of the conduit is then partly or entirely
closed, to the extent found necessary or de-

The valve 6’-’* on the inlet

| 51ra,ble and the valve 7 on the inlet to the

condmt from the lower compartment of the

~ caisson is opened. The materials removed

55

the workmen are then deposited as ex-

by

cavated 1n the hopper or chute 8, and, enter-
ing the conduit 6, are caused to tr ‘wel there-
.throuoh and are delivered 1nto the separator
20 thi ough the medium of the partial vacu-
. um cons umtly maintained Wlthm the con-
60 .

duit 6 by the pump 27. .
More or less water will be constfmﬂv en-

termg and accumulating within the lower

compartment of the caisson which must be
.removed and 1t Wﬂl be necess‘uv to remove

shiding

end of this caisson, the shaft will
slightly larger in cross section than the
body of the calsson so that contact of the -
earth wall of the shaft with the caisson wﬂlr

_Opemtlon
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the water prior to the time the,_ Wo‘rkme_n
enter the lower compartment 5 of the caisson

65

after interruption or delay of any length in

the shaft sinking operations.

the accumulated water Wlll

In such case

the valve 7Ton Lhe conduit 6 within the lower- -~
most compartment of the calsson will be
opened by means of the handwheel 16, which
| 15 located 1n the upper compartment 4 there-
of, and the pump 27 having been started,
low 1nto the-
'condult 6 through the series of holes or
“openings 9 1n the valve and when enough
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water is present, through the hopper 8, and.

charged into the. separator 20. -
’Ihe materials delivered through the Com-

duit into the separator 20 are separated

therein, the water and the solid materials
passing downwardly through the bottom of
the separator into the dlSChalO’e pipe 24.
The air 1s drawn u

pwardly throu oh the

passing through the condult 6, will be dls--*

80

85

Inner chamber formed by the dependma o

partition 21 in the separator 20 into the
pipe 26 connected to the suction or inlet

opening on the pump 27 and is caused to

pass through the pump and enter under}'
pressure into the discharge pipe o4,
pressure developed in this - way in the pump

The

o7 forces the solid materials and water de- |

livered into the discharge pipe 24 from the
‘separator 20 and causes such materials to
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be discharged or ehpelled In-a Strmm flom o

the discharge pipe 24.

As the e‘{cm?atmﬂ' operatmns proceed in

forming the shaft, the caisson 2 will of its

own weight descend into the shaft opening, 100

and, by reason of the outwardly flared lower

be made

105

be 1essened and resistance to the descent of

the caisson caused by friction with the sides
of the shaft will be reduced to a minimum. __
are
stopped, the manhole cover 15 will be ad- 110
justed to close the manhole 14 in the dia-
phragm 3 in the cailsson and the valves 62
Should
a quantity of water seep into and collect -
115
shaft forming operations are interrupted, —
In |
removing the water the pump is started in
and the handwheel 16 in the

When

the excavating operations

and 7 on the conduit 6 are c osed

within this lower compartment 5 while the

the collected Water' 1s first 1"emoved

upper compartment 4 of the caisson is

turned to open the valve 7. The water then
flows into the conduit over the top of the -
hopper 8 and, when the level of the water
is below the top edge of the hopper 8,
through the holes 9 in the body of the Vfllve_
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7 above the top side of its gate and is drawn -~

through the conduit 6 and out of the caisson.

The advantages of my invention will bet"
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apparent to those skilled in the art. By my
improved method of sinking shafts such
shafts are readily formed in sand, and
quicksand, which carry large amounts of
water, and the difficulties experienced here-
tofore in removing the water and preventing
its interfering with the shaft forming op-
erations are prevented and overcome.

The apparatus forming part of my In-
vention is simple and is easily kept in repair
and by its use the materials are quickly and

automatically carried through the conduit

and out of the shaft as the excavating pro-
ceeds.

The excavated materials and the water
passing through the conduit are drawn or

carried to the surface and out of the cais-
son, where they are positively forced from

the discharge outlet on the conduit.
Modifications in the construction and ar-
rangement of the parts may be made with-
out departing from my invention. _
The type of pump employed may be other

than that shown and described, other forms
of motors may be employed for driving the

pump, and other changes may be made 1n
the construction and arrangement of the
parts without departing from my invention
as defined in the appended claims.

I claim i — ' _

1. The method of sinking shafts consist-
ing in excavating within a calsson in form-
ing the shaft, depositing the excavated ma-
terials within a conduit leading from the
caisson to the exterior thereof, creating an
outwardly flowing current of fluid pressure
in sald conduit to thereby. carry water col-
lecting in the caisson and the deposition oi
excavated materials therethrough and out
of the caisson, separating and discharging
the air independently of the removed solids
carried through and discharged from said

“conduit, and causing the caisson to descend

within the shaft as the excavation 1s deep-
ened. - I

2. The method of sinking shafts consist-
ing in excavating within a caisson 1n form-

ing the shaft, depositing the excavated ma-

terials within a conduit leading from the

caisson to the exterior thereof, creating an

outwardly flowing current of fluid pressure

in said conduit to thereby carry water col-

lecting in the caisson and the deposition of !

excavated materials therethrough and out of
the caisson, separating and discharging the
air independently of the removed water and

solids carried through and discharged from |

said conduilt, and causing the caisson to de-
seend within the shafts as the excavation
is deepened. T

3. The method of sinking shafts consist-
ing in excavating within a caisson in form-
ing the shaft, depositing the excavated ma-
terials within a conduit leading from the

exterior thereof, a suction pump

caisson to the exterior thereof, inducing a
partial vacuum within the conduit to create
an outwardly flowing current of fluid pres-
sure in said conduit to thereby draw the

“deposition of excavated materials there-

through and out of the calisson, separating
and discharging the solid materials passing
through the conduit independently of the
air, and causing the caisson to descend with-
in the shaft as the excavation is deepened.
4. The method of sinking shafts consist-
ing in excavating within a caisson 1n form-
ing the shaft, depositing the excavated ma-
terials within a conduit leading from the
caisson to the exterior thereof, Inducing a
partial vacuum within the conduit to create
an outwardly flowing current of fluid pres-

3 |
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sure in said conduit to thereby draw the -

deposition of excavated materials there-
through and out of the caisson, separating
and discharging the solid materials passing
through the conduit independently of the
air, and employing the air discharged from
the suction pump to force the solid materials
from the discharge pipe on the separator,
and causing the caisson to descend within
the shaft as the excavation is deepened.

5. Apparatus for sinking shafts compris-
ing a caisson having an outwardly tlaring
open lower end, a conduit opening into the
caisson having a discharge outlet on the
connected
to said conduit and arranged to maintain a
partial vacuum and induce an outward flow
of fluid pressure therein to thereby carry
depositions of excavated materials through
the conduit and out of the caisson, and
means for separating and discharging the

solid materials from the conduit between

the caisson and the pump.

6. Apparatus for sinking shafts compris-
ing a caisson *having an outwardly flaring
open lower end, a conduit opening into the
caisson having a discharge outlet on the
exterior thereof, a suction pump connected
to said conduit and arranged to maintain a
partial vacuum and induce an outward flow
of fluid pressure therein to thereby carry
depositions of excavated materials through
the conduit and out of the caisson, and
means for separating and discharging the
solid materials from the conduit between
the caisson and the pump, said pump having
2, discharge outlet connected to and arranged
to force materials from the discharge outlet
of said conduit.

7. Apparatus for sinking shafts compris-
ing a caisson having a diaphragm separat-
ing the caisson into upper and lower com-
partments, a conduit having an inlet and an
outlet on the exterior of the lower compart-
ment, means for creating a suction In said
conduit, a valve for closing the inlet, and
means for operating said valve. '
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8. Apparatus for sinking shafts COIIlpI‘lS—

g a caisson having a dmphragm separat-

1ng the caisson into. upper and lower com-
partments, a conduit having an inlet and an

outlet on the exterior of the lower compart- |
ment and also having an inlet in the lower |

compartment, means for creating suction in

said conduit, valves for closmﬂ sald mlets,

and means on the extemor of the 1ower com-

partment for operating said valves. 10
In testmlony whereof I hawe hereunto set

my hzmd
BDVVARD O’TOOLT T
Wltnesses S |
D. Y. HUGHES

A. B SIII}LBURND

Cﬂples Of this patent may be ﬁbtamed for five cents cach, by addressmg the ¢ Commlssmner of l’atents, o
| | | Washmgton, D, G.>» | -
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