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Applicatiﬁn filed November 24, 1896, serial No, 613,331.
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To all whom it ma 17 CONCErT:

Beit known that I, GEORGE W. DL RBROW

 a citizen of the Umted wtates, residing at

~ Salton, in the county of Riverside and State
of California, have invented a new and use-

X0

fal Impmvement in Hydraulic Well-Boring
Machines, of which the followmﬂ' 18 a speclﬁ-
cation. ' ' '

My in vention :aelates to impr ovements in
the hydraulic well-boring machine which was

-patented to me by Letters Patent of the

- United States No. 385,600, dated July 3, 1888.

- By this invention I provide a drill-pipe to
which ean be attached well-drilling tools—

such as a sand-pump, a drill, an expansion- .
© reamer, orother well-drilling LOOIS a8 occasion

may 1eclhlxem-the same to be belew a plug

having expansible walls, substa,ntmlly as

| showu in my former patent

____.20

“I'his invention is useful for sinking wells

through sand, clay, soft earth, rock, or other

fm*matiﬁnﬁ, and more pm‘ticulaﬂy through

quicksands, and it is also useful for sinking

“hollow tubes in. quicksands or other.forma-

tions for piers, bridges, and like purposes.
The &eeempanymﬂ' drawin s 1llustmte my

| mven.‘tlon

Figure 1 is an axial section of my improve-

" mentin position in a well, a fragment of a
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- Fig. 1.
- the bottom of the plug.

"_tuhe

L

I :. ; 50

- lengthwise through the plug,

sand-pump being shown attached to the drill- ;

~ pipe.
- are also indicated.

Fragments of the pumping mechanism
Ifig. 2 is a sectional plan
of the top of the plug. Line 2 2, Fig. 1, in-
dicates the line of section. Fig. 3isa plan
section of the plug on line 3.3, Fig. 1. Fig.
418 a plan section of the plug on line 4 4,
- Fig. 5 18 a plan section looking up at
Fig. 6 indicates a
form of drill which ean be used with this in-

vention. Fig. 7 is an enlarged fragmental
detail 1111151:1*&13111{? the Iemfmeed sha,pmm

My invention @@mpl ises the plug pr ovided
with the expansible external wall, a water-
passage and a drill-pipe passage extendmﬂ'
and a drill-pipe
Wm‘kmﬂ‘ in Smfﬁnn‘—be‘ms in said drﬂl—plpe

passage.

In the drawings in a ‘T@Hel’&l manner, A in-
dicates the p];ug, ¢ the water-passaae there-
through, and «' the drill-pipe passage.

- B indicates the drill-pipe, and C ' the

stuffing - boxes in said drill-pipe passage
amund the drill-pipe at the opposu;e ends of
the plug. - .
More speetﬁcally the invention comprises
the combination of a bottom plece 1, provided
with the axial passage 2 for a clrill-pipe and
also provided with another passage or pas-
sages J for water, a head-piece 4, provided
with an axial passage 5 for the drill- -pipe and
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also with a W&‘f@l-p%%&ﬂ*ﬁj 6, and an inflat-

ing-passage 7 for inflating 'the expansible
wall of the plug, the drill-pipe B extending
through the dxﬂlé-pipe passages in the head
and bo’rtem piece, the stuffing-boxes C C
for said drill-pipe in the hmd and bottom
piece, a casing 8 around the drill-pipe be-
tween the head and bottom piece and eonsil—
tuting a portion of the drill-pipe passage a’,

| & eouphumpzpe 9, connecting the head and

bottom piece and Surrmmding the drill-pipe
casing and constituting with said casinga por-
tion of the water-passage extending through
the plug, and the expansible tubular wall 10
around the plug. The drill-pipe passages 2
and 5 form at theu inner ends, respectiively,

the ends of the casing being tapered to fit into
the conical seats thus formed. A recess 11
is provided at the upper end of the bottom
piece and a like recess 12 is provided at the
lower end of the head for the reception of the
ends of the flexible tubnlar wall. The con-

| necting-pipe 9 is serewed into the head and

bottom piece, so that there is a recess around
such pipe between the head and bottom piece
and so that when the expansible tubular wall

| is fastened to the head and bottom piece an

70
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| a seat (2" and &', respectively) for the drill-
rod casing and are conical for this purpose,

30

ale

annular chamber is formed between the tu-

bular wall, the connecting- plpe 9, and the
head and bottom piece.

14 indicates a pipe screwed into the head

at the mouth of the water-passage 6 and car-
ried to the top of the well to be used either
for supplying water for hydraulicing the well,
or, if desired,it will serve as a discharge-pipe,

thl(mﬂ'h which the injected water and the

”debnb carried thereby will be dlachawed

from the well.

15 indicates a pump for pumpmﬂ* water
down through the pipe 14.

16 mdlmtes a pipe screwed into the head

IQ0




- and communicating with the mﬂatmﬂ"—pc‘u‘s-- |

o plefem,blv connects with a pump 17 for fore-

sage 7 and led to the top of the well, where it

1nge alr or water.down into the eha,mbel 13 to

‘inflate the expansiblie wall 10. .
Water is a very convenient medm m f01 in-

flating the wall, but air will be found pret-

Qar a,ble in view of the fact thatas soon as the

. alr-pressure 1s relieved the expanmble wall

10

will be allowed to retract, while in the case

~of water-pressure the wei ﬂ'ht of the water will |
continue the expansion of the wall unless the !

well be filled with water above the plug, so

that the pressure of the water on the outside

of the exp&nsﬂﬂe wall will equml the p1 essure
on the inside. |

- The tool—such as the sand- pmnp 18, dmll |
19, or other t001 serewed onto the bottom of
~the drill-pipe—will prevent the plun fmm

20

sliding down off of the drill-pipe.

b mdmates a coupling which eouples thb

lower section B of the drill-pipe with the up--
- per section I3,
drill-pipe is of sufficient length to run far
~enough below the plug to give the depth de-
'Slled to be sunk below the pluﬁ' befme the |

The lower section B of the

- casing is pushed down.

TIn commencing a well it is customm y to ex-

cavate a place .-;melt ten feet deep, place the

30

around 1it.

- 35

~ the casing, usually about two feet from the
The position of the

4.0
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the plug.

casing in the excavation, plumb the sameand -

secure it in upright position, and then fill in
Then the plug, with such tool as
it is wished to start the well with, is placed

upon the lower end of the drill-pipe B below |
o and tool are then placed
~ inside of the casing and lowered by the pipes

-~ The plug
B’, 14, and 16, or any of them, to a depth in

bottom of the ‘casing.
plug above the bottom of the casing depends
upon thelength of the drill-rod. In some in-
stances 1t 1s best to have a long drill-rod, say

ten or twelve feet, so that the t001 can work

six or eight feet below the bottom of the cas-
ing. DBefore drilling or sand-pumping iscom-

menced pressure is applied through pipe 16

to expand the expansible wall. Then the

hydraulicing water is forced down through

pipe 14, through the plug, and out of the aper-
tures 3 3 at the bottom. The drill-pipe is

then raised and lowered by means of walking-

beam or other appliances in the derrick.
(Notshown.) Asthesand-pump touchesthe

and forces the sand through the drill-pipe to
the surface, where it is discharged. When

working in rock,; a drill 19 mste&d of a sand-

pump is fastened to the lower end of the drill-
pipe.
at 20, through it leading to the drill-pipe, so
that the drlllmn‘s will be carried up through

these passages by the hydraulicing. Wa,tel.

into the drill-pipe and be discharged at the
surface. In sinking the casing 1 have found

it better to hydmulie and remove the mate-

: mﬂﬂ or sand-pumping is going on.
is worked in this manner, 1t is better that the
plug be placed higher in the casing, so-that
the sand-pump will reach only to the bottom
“When drilling in rock, it is

‘known as ‘“‘heaving”
ent mventmn the quicksands or heaving

bottom piece.

This drill is provided with passages, as

e o 597,316

rial some three or four feet below the.casing
Usnally the |

bafore foreing the casing down.
casing is ‘being forced down by hydraulic

aoks or levers (uot ShOWI]) while the drill-
If the well

of the casing.

necessary toalwaysdrill ahead of the casing.
In

the reason that when the sand has been sand-

pumped close to the bottom of the casing the
sands will rush in again and fill the casing.
I have known 1t to fill fr om eighty to thlee -
Many wells have been aban-

hundred feet.
doned on account of quicksands or what are
sands.

sands can 'be held by the plug from rising

into the casing, which is above the plug, and- |

in cases where a well has filled with heaving

‘sands they can be taken out with this inven-
tion and a good permanent well be obtained

by pushmﬂ the casing on-down thr ounh the
qmcksands to the undellymﬂ' gravel.

The expansible wall is prefera,bly fmmed_
of an inner flexible tube d and an outer flexi-

thickness mtel medmte 1ts endS The inner

fitted around the inner flexible tube, said
tubes being bound onto the head and bottom
piece by bands I of any suitable form, pret-
erably copper-wire wrapping.- |

' indicates a bead at the lower end of the
head and a like bead at the upper end of the
In practice the inner tube and
upper tube are drawn over the beads [’ and
brought to fully inclose the recessed portions
of the head and bottom piece. The outer
tube of the wall 1s remfm ced in thickness
and bulges outward, as at ¢, intermediate its

ends at the portion which extends between

the beads of the head and bottom piece, and

| the beads also cause a bulging out of the wall
bottom it partly fills itself with sand or other |
material, and as raised the hydraulicing water
is forced in at the bottom of the sand-pump

around said beads. The recesses are of such

‘depth that when the bands I are applied the

upper end of the head and the lower end of
the bottom piece will be flush with or project
beyond the wrapping to pr ofect the same, and
the reinforced portion ¢ of the outer chaf-

‘ing-tube of the expansible wall is ordinarily

ﬂush with such wrappings or extends slightly

therebeyond. Thisreinforced portionis made
about three-sixteenths of an inch thick, so as

to avoid liability of being punctured or worn
through, and the inner tube i8 made about
one-emhth of an inch in thickness and 1s in-

11 tended to make the wall perfectly air-tight,

With my pres- -

75

practice T have found that where a stra-
tum of qumkqand is encountered with a pres-.
‘sure of water in it the quicksands will be
1 forced up into the casing if the well is bemfr
sunk in the old style of sand-pumplng, and_
| ithasbeen 1mpasmble to get these sands out ol
the well-casing with only a sand-pump, for:

.80 :

o
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ble chafing-tube e, which 18 reinforced 1n

flexible tube is fitted around the head and

bottom piece and the other flexible tube 1s 103 N
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fection in ‘the casing or from any other cause

become punctured or worn.
When' the tool is to be used to drill to : a

~greab depth, say two thousand feet or more,
- a steel cable I should be attached to the bot-
- tom joint of the drill-pipe to fake the strain
- off the threads of the drill-pipe when drilling,

h indicates a band fastened on the lower
joint of the drill-pipe for attaching the cable

~ to such pipe.

I indicates the well—casmﬂ

In the drawings two Lmds of tools are
shown to fully illustrate the plmclple em-

ployed in this invention.
It is to be understood that in case of other .

- tools for use with this invention a passage or

- pump and «
- 20

passages corresponding to @'’ in the sand-

it}

vided through the top of the tool to commu-
nicate with the bore b" of the drill-pipe to re-

 ceive or dischar ge water without or with the
~drillings or othez debris, thus to take the

o dmllmga or other debris from the bottom of

rubber,

the well.

The expansible wall is prefm ably made of
Preferably the bore of the pipe-cas-

- ingisone-fourthof aninch greaterin diameter
 than the drill- -pipe, and the chamber % thus

30

provided around the drill-pipe between the
stuffing-boxes is preferably filled with thick

- oil for lubrication’; but, if desired, the lower

stuffing-box may be dispensed with. Other

- ovar iations may alsc be made without denart-

351

"emble form of the invention, but I do not

ing from the spirit of my invention.

The drawi Ings show & convenient and pref-

-~ limit myself to the form shown.

Tn practical working with the drill the drill

will be turned round as well as reciprocated
vertically, the round drill-pipe and the Stui‘f- |
‘ing-hboxes allowing this o be done. |

When opetatmﬂ* the sand-pump at ﬂ*reat

-depths, difficulty may be encountered in Tore-
‘ing outb sand or elay if the same is loosened
S0 lfbpidlj? as to entirely il the drill-pipe.

To avoid this difficulty, the operator will at

~intervals hold the sand-pump from striking

~ the bottom of the hole long enough to allaw_'

. wholly or partly

the water to force up into the s&nd -pump to

In this way the

charges of earth and water, whleh will dis-

- charge at the surface.

597,316

even though the outer tube mlﬂ‘ht by imper- |

in the drill shown will be pro-

. fill 1t before the sand-pump
.18 allowed to again strike the bottom of the |

~ hole to take up more earth.
~ pipe will be filled with alternate layers or

55

Now, havmﬂ' described my invention, what

The combination of the bottom piece pro-
wded with the passage for a drill-pipe and
also provided with another passage or pas-
sages for water; a head-piece provided with
a passage for the drill-pipe and also with a

water-passage, and a passage for inflating the
expansible wall of the plug; a dull-plpe Cas-

W

I claim as new, and desire to secure by Letters
Patent 18— '

0o

ing between the head and bottom pilece; a

“Arill- -pipe extending through the casing and

drill-pipe passages; Stuﬂinﬂ* boxes for said
pipe in the head and bottom piece; a coup-

ling-pipe connecting the head and bottom

piece and Smloundmﬂ‘ the drill-pipe casing
with a water-passage thelebetween and the
eapanmble tubular wall around the couplmﬂ'

Thecombination of the bottom piece pro-

_wded with a water-passage or water-passages

and with a passage for a drill-pipe, such pas-
sage forming at its inner end a seat for the

dr l1- -pipe casing, and a recess being provided
at the upper end of the bottom piece for the

reception of the end of a flexible tubular wall;
a head-piece provided with a water- pafssa,ﬂ‘e
and with a passage for a drill-pipe, the inner

end of such drill-pipe passage being arranged

to form a seat for a drill-pipe casing; a drill-
pipe casing seated in said seats; a drili-pipe
extending thl ough the driil- plpe casing and
through the dull-plpe passages of the head
and bettom plece; a coupling screwed into
the head and bottom piece and surrounding

75
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thedrill-pipe casing with wafer-passage there- -

between; a tubulm flexible wall fastened fo
the head and bottom piece, and surrounding

the coupling,
between: an mlet being provided throu oh the
head mto the mﬂam(m-cha,mber and %tnfﬁn -

boxes for the drill-pipe in the head and bot-

tom piece.
5. The inflation-tube composed of an inner

expansible tube surrounding the head and
bottom and the outer ezp&nmble chafing-tube

being of reinforeced thickness between its

end% surrounding the inner tube and the head
and bofttom and bﬁﬂﬂd thereonto, means be-
ing provided for expanding the inner expan-
sible tube to expand the outer expansible

tube. -
GEORGE W. DURBROW.

W 1tnesses
JAMES R. Tm& NSEND,
ALFRED T. mesmm

with inflation-chamber thele--
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