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To all whom it may concern: '

Be it known that I, DELBERT L. BARKER, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Tube -Wells;
and 1 do hereby declare the tollowing to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to letters of reference
marked thereon, which form a part of this
specification. B -

My invention relates to improvements in
the art of constructing and developing bored
or driven pipe-wells, and more especially to

- the class of pipe-wells which are sunk for the
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purpose of securing a permanent water sup-
ply, the water in such case being usually
raised to the surface or tube-outlet by means

ofapump,asdistinguished from flowin gwells.

In sinking ‘‘pipe-wells,” as they are com-
monly termed, it is usual to continue the OP-
eration, if possible, until the lower end of the
tube or pipe penetrates a suitable water-car-
rying stratum of gravel. Itis a well-known
fact that any considerable degree of success
or permanency of the water supply must de-
pend to a great extent upon the uncertain

chance of encountering stratified gravel of |
-such thickness and porosity that water will

circulate freely enough' through it to supply

‘a pump continuously. Very frequently it

happens that in developing pipe-wells the ex-
tent and formation of the underlying strata
are such that a stratum of suitable gravel is
not encountered, but instead a stratum of wet
sand or fine gravel. . Under such conditions
the well must be abandoned and the time, la-

bor, and cost of sinking it be reckoned, prac-

tically, as a total loss.  While water may be
present and the sand be pervious, yvet the

quantity of water capable of filtering throu gh
the sand to supply the pump would be alto-
gether too small to render the well of any
practical use.

to become choked or clogged with impacted
sand or foreign matter. | S

The object I have in view is to successtully
develop pipe-wells in sand strata where the |

_pneumatic process.

Moreover, the screens orinlet-
‘bassages atthe lower end of the tube are liable .
around the pipe.

natural conditions are substantially as juss
described, or, in other words, where the flow
of water is limited or restricted by the pres-
ence of fine sand or other slightly-porous ma-
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terial to such an extent as to render the well |

practically unserviceable. |
~To that end my invention consists, essen-
tlally, in the novel manner of introducin g and
forming artificial filter-beds at the base of
tube - wells, thereby increasing their effi-
ciency or productiveness, all as will be more
fully hereinafter set forth and claimed.

By means of my invention it has been prac-
tically demonstrated that the flow of water in
pipe-wells (which at first could not be made
to discharge a continuous supply of water,
even in small volumes, owing to the presence
of fine sand and the inherent imperviousness
of it to the passage of water to a great extent)

~can be rendered continuous and permanent

and in sufficient volume. This result is due
to the fact that the considerable body of
gravel or other suitable filtering material ar-

tificlally introduced at the bottom of the well

and replacing a corresponding volume of sand
having much less perviousness forms a res-

ervoir or filtering-chamber into and through

which the water percolates, and being of suf-

| ficient capacity to supply the pump continu-

In carrying out my invention I prefer to
sink a pipe having an open lower end into

the earth until it penetrates the best water-
carrying stratum of pervious material it is
“possible to obtain under the conditions exist-
The pipe may be

Ing at the time and place.

sunk by the employment of the hydraulic or
' The water or air, or
other medium used under pressure, passes
down through the inside of the pipe and re-

turns by flowing upward around the outside

of it, the pipe, if desired, being turned axi-

ally meanwhile. T may add that usually in
sinking wells of this class the diameter of the
lower end portion of the pipe generally ex-

ceeds that of the pipe proper, thereby pro-
ducing in the earth a continuous annular

space (more or less uniform in diameter)
Now, since the pressure of

| the water forced down the pipe exceeds the
resistance offered by the contiguous earth, the
latter is thereby disintegrated and becomes
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Jocated 1n the

ing -or passing through the interstices of the

charge - water.
additional gravel is fed down to the bed be-
low, the latter in turn gradually taking the
place of the discharged sand, thereby aug-

ing-its water-holding capacity.
be apparent that a stratum of slightly-per-

tube sunk into thestratum s.

oD

mingled with the water, and escapes by flow-
ing upwardly in the space around the pipe.
When the pipe has penetrated the water-car-
rying stratum of fine pervious material the de-
sired distance, its further advance isstopped,
but the downward flow of water is continued,
thereby producing a cavity in said stratum.
At the same time gravel or other suitable fil-
tering material havinga greater specific grav-
ity than the outflowing sand is introduced
into the mouth of the annular space. It (the
aravel) then works its way downward by grav-
ity to the bottom of the pipe and fills the
space formerly occupied by the discharged
sand, and thus forming in the midst of a nat-
urally slowly-flowing or even stagnant water-
carrying stratum an artificial filter bed or res-
ervoir through which water will freely circu-
late, and having the suection end of the pipe
ilter-bed. 'The latter can be
easily enlarged so as to increase its capacity
by simply continuing the ‘‘hydraulicking”

operation,therebylooseningthe sand contigu-

ous to the introduced gravel or filter bed, the
thus loosened sand at the same time percolat-

filter-bed and flowing upwardly with the dis-
While this is taking place

menting thesize of the filter-bed and increas-
Thus it will

vious material, which in its natural state 1s
unable to set water free in sufficient volume,
may by my invention be rendered perma-

nentlyefficient at a comparatively small cost,
‘and capable of supplying a greatly-increased
amount of water:freely to the pumpin a con-

tinuous manner. _
In the appended sheet of drawings, Ifigure

1 is a vertical sectional view showing a tube
sunk in the usual manner by ‘‘hydraulick-

ing,” as it is termed, the lower end having

penetrated a natural stratum of fine sand;

and Fig. 2 is a similar view of the tube-well,

showing a bed of filtering material artificially
introduced into the sand stratum.

In the drawings, A indicates various strata

of earth-overlying a stratum s of water-bear- |
“ing sand or fine material through which water

a indicates a
The lower end
a' of the tube is, as drawn, slightly enlarged

cannot percolate very freely.

~.and open and provided with cutting-teeth, as
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common. Insinkingthetube water (although
air, steam,-or other suitable medium can be
employed) under considerable pressureis in-
troducedinto the tube through a suitably-con-
nected nozzle or hose b. The watler escapes

by flowing -outwardly through the pipe end

with it the loosened earth, &c.
time the pipe may be rotated axially to facili-

!

a', and as a rule flows upwardly, carrying

At the same

tate the sinking operation. .As the pipe de-

‘scends it will be found that an annular space

566,371

d, more or less regular in size, will be formed
in the earth adjacent to and around the pipe,
and since this space offers less resistance to
the force of the discharge-water the latter,
together with the loosened material mingled
with it, passes freely upward under pressure
through the space and overflows at the sur-
face, as indicated at s'. The arrows indicate
the course of the water, &c.

In case the pipe penetrates a stratum s of
fine water-carrying sand, as may be deter-
mined by examination of the outflowing ma-
terial by the experienced person in charge,
the sinking operation is continued until the
end of the tubeis well advanced into the sand,
when the sinking process is suspended, but
circulation of the water under pressure is not
discontinued. Such continued action of the
water soon scours or washes away the sand
around the mouth of the tube and produces &
small chamber, as d', Fig. 1. Now, it having
already been decided upon toform anartificial
filter-bed in the natural stratum s of fine sand,
a quantity of gravel c or other suitable coarse
jltering material having greaterspecific grav-
ity than the outflowing sand or material is
deposited at the mouth of the said annular
space or hole d and gradually worked into the
hole, whence it falls to the bottom and fills
the small chamber d’. By continuing this
part of the operation the water will be forced
through the mass of gravel in said chamber,
thereby gradually leosening the contiguous
sand, whiech latter then flows through the in-

terstices of the gravel, &e., into the hole d

and overflows at its mouth. At the same
time, too, an additional quantity of gravelc,
equaling in volume that of the sand dis-
placed, is introduced into the hole, the gravel
at the bottom gradually spreading out and
taking the place of the removed sand, and
resulting in the formation of an artificial fil-

ter-bed B, having any desired capacity within
practical limits, as clearly represented in Kig.

2. The supply of water employed for sinking
the pipe or tube ¢ and discharging the sand
surrounding its outlet end «', as just de-

scribed, is now cut off, after which a pump is

suitably connected with the tube for the pur-
pose of lifting water from the well.

Tt will be seen that by means of my inven-
tion or improvement in the art of sinking and
developing tube-wells the natural stratum of
sand s, surrounding the thus-introduced fil-

tering material ¢, is not disturbed. -Conse-

quently its original water-holding capacity 1s

not reduced or disturbed. Therefore water

can percolate through it and is collected or

centered in the artificial bed B, from which

latter it is sucked into the pump, and since
the volume or extent of the bed B may be
comparativelylargeit follows thattheamount
of water slowly flowing into it from the sur-
rounding stratum s will be sufficient to sup-
ply the pump continuously.

It is apparent that without departing from

| the spirit of the invention a second tube may
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be employed, the same being somewhat larger
and surrounding the tube ¢ and forming a
casing for the hole d. In such case the water
used may, if desired, be forced down the space
between the tubes and be discharged up-
wardly through the central tube, or vice versa;
or an independent tube may be sunk along-
side of the tube a, both of them being in com-
munication with the stratum s, the gravel or
filtering material ¢ in that event being intro-
duced into the independent tube, which con-
ducts it to the bottom outlet of tube ¢. How-

~ever, I make no claim herewith to the man-

I5

ner of sinking the tube, since any well-known
means may be employed that is capable of
loosening portions of the natural stratum of
the sand around the end of the tube and fore-
ing it upward therefrom. I would further

 state I make no claim, broadly, to tube or

20
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pipe wells having artificial filter beds or res-
ervoirs surrounding the lower portion of the

tubes, as such wells have been produced prior

to my invention. Such former wells, how-
ever, were of comparatively small depth and
were formed by first excavating or digging a
hole to the desired depth practicable, then
placing a tube or pipe vertically in the center

- of said hole, then filling the hole around the

lower portion of the pipe with cobble-stones
or other suitable material to a suitable height

to form a water-reservoir, then covering the'

thus-formed reservoir with any hard or cem-
entitious substance through which water will

- not percolate, and, finally, after the parts are
in place the well is fi

lled with the earth, &e.,
which was thrown out in digging the same,
the earth at the same time being well tamped

~ down.

40

I claim as my invention—

gravel or coarser material for a bed of sand

or finer material around the bottom of a tu-
bular well in a water-bearing stratum, which

- consigts in providing an upward or return

passage, independent of the tube, from said

bed to the surface, forcing a fluid under pres-
sure down the tube to create a high pressure
in said bed at the mouth of the tube, thereby

thereby forcing the sand or

forcing the sand or finer material away from
the mouth of the tube and along the return-
passage to the surface, and depositing.the
gravel or coarser material in the upper end
of the return-passage, the fluid-pressure be-
ing so regulated asnot to prevent the descent
of said coarser material by gravity along the
return-passage in the opposite direction to
the upwardly-borne particles of sand, sub-
stantially as described.

2. The process of substituting a bed of
gravel or coarser material for a bed of sand
or finer material around the bottom of a tu-
bular well in a water-bearing stratum, which
consists in providing an annular space or pas-
sage around the tube, forcing a fluid under
pressure down the tube to create a high pres-
sure in said bed at the mouth of the tube,
iner material
away from the mouth of the tube and upward
by the annular passage to the surface, and si-
multaneously depositing the gravel or coarser

' material in the upper end of the return-pas-

sage, the fluid-pressure being so regulated as
not to prevent the descent of said coarser ma-
terial by gravity in the passage around the
tube against the upwardly-flowing stream
therein created by said pressure, substan-
tially as deseribed. +

5. The process of substituting a bed of
gravel or coarser material for a bed of sand
or finer material around the bottom of a tu-
bular well in a water-bearing stratum, which
consists in providing an annular space or pas-
sage around the tube, and then discharging
the sand or finer material upwardly through
sald annular space by means of fluid-pressure

| transmitted down the tube and continuously
| replacing the discharged portions of said sand
1. The process of substituting a bed of-

by gravel deposited in the top of said annu-
lar passage and allowed to descend by grav-
ity to the bottom, substantially as described.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

DELBERT L. BARKER.

Witnesses:
GEO. H. REMINGTON,
REMINGTON SHERMAN.

bo

75

30

Q0




	Drawings
	Front Page
	Specification
	Claims

