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UNITED STATES PATENT OFFICE. 
JAMES E. BACON, OF NEW YORK, N. Y., ASSIGNOR TO BACON AIR LIFT 

COMPANY, OF NEWJERSEY. 

PROCESS OF MAKING OR IMPROVING wells. 
sPECIFICATION forming part of Letters 

Application filed June 14, 1898, 
To all, whom it may concern: 
Be it known that I, JAMEs E. BACON, a citi 

zen of the United States, residing in the city 
and State of New York, have invented a Proc 
ess of Making or Improving Wells, of which 
the following is a specification. ( 
There are many places where a water-bear 

ing sand is covered with an impervious clay 
or hard pan of considerable depth, and un 
der these circumstances the water-bearing 
sand is often very fine, so that it fills in and 
obstructs the well even when a fine netting 
is employed or when the well-tube is slotted 
vertically or longitudinally with very narrow 
slots, and the consequence is that the well 
tube that passes into the fine sand frequently 
has to be withdrawn and cleaned or else re 
paired owing to the sand cutting the pipe at 
places where the slot may have become suffi 
ciently wide to allow the sand to pass through, 
and in this instance the water carries the sand 
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along with it and not only fills up the well, 
but injures the pumping apparatus in conse 
quence of considerable of the sand passing off 
with the water that is raised. 
The present improvement relates to a well 

passing down through the impervious clay or 
hard pan to near the bottom thereof, there 
being a large chamber excavated in the in 
pervious strata, and a sufficient pressure of 
water is maintained in the chamber to pre 
vent the head of water in the water-bearing 
sand breaking through the bottom of the 
chamber, and after such chamber has been 
excavated by the action of water and an ap 
paratus hereinafter described the bottom of 
the chamber is broken up by water-pressure, 
so that the top of the water-bearing sand be 
comes the bottom of the chamber, and grav 
ity will retain the sand in position, and the 
extent of area of the bottom of the chamber 
allows the water to pass up from the sand 
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gradually into the chamber without the sand 
being carried with the water to the discharg 
ing apparatus, so that strainers of every char 
acter are dispensed with, the water being 
drawn from the chamber excavated in the 
impervious strata. 
In the drawing I have illustrated the pres 

ent improvement by a vertical section. 
The impervious strata of clay or hard pan 

Patent No. 671,429, dated April 9, 1901. 
Serial No. 883,431. (No model) 
is illustrated at A, and above this usually is 
a layer of gravel B and loam or earth at C. 
These vary in relative thickness at different 
places, and the water-bearing strata is repre 

I sented at D, the same being composed of sand, 
which usually is quite fine. - ' 

In preparing the well Isink a suitable pipe 
E of sufficient size to contain the water-rais 
ing apparatus, which may be an ordinary 
pumping device or an air-lift water-raising 
apparatus, and in some instances the pres 
sure of water in the water-raising strata is suf 
ficient for the watertooverflowatthesurface of 
the ground. This pipe is not extended down 
to the water-bearingstrataD;butitis stopped 
at a sufficient distance from the same for a 
chamber F to be excavated, and this is effect 
ed in the following manner: A water-supply 
pipe G is provided with a flexible nozzle H 
at the lower end, which nozzle is advanta 
geously of rubber with a metallic armor I, that 
is flexible, and the rod K extends down the 
well, eitherinside or outside the water-pipe G 
and connects with a flexible band or rope O, 
that is fastened to the exterior end of the 
nozzle H, so that by the lever M the flexible 
nozzle H can be curved more or less, as re 
quired; and I remark that the height of the 
well-fube E is to be such that a column of 
water contained therein will exert a greater 
pressure than the pressure of the water in the 
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water-baring strata D, and the pipe G is prop 
erly suspended, preferably by rollers or ball 
bearings at N, so that such pipe G can be re 
volved, and with it the nozzle H, and water. 
under a suitable pressure and advantageously 
in a hot condition is forced down the pipe G 
and discharged from the nozzle H, and the 
pipe G is revolved progressively, so that the 
water issuing from the nozzle H dissolves and 
washes away the impervious clay in the strata 
A, and the water holding this clay in suspen 
sion rises in the well-pipe E and runs away 
and may pass into a settling-tank in which the 
solid materials subside, and the wateris again 
heated and forced down the pipe G, and these 
operations are continued until a chamber F 
of the desired size is excavated by the action 
of the water. It is important that the bottom 
of this chamber F should not be disturbed 
down to the water-bearing strata until the 
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chamber F has been excavated to the desired 
a size, and then the impervious layer at the 
bottom of the chamber F is to be broken up, 
so as to open the chamber to the strata of 5 water-bearing sand. - 

In consequence of the column of water in 
the pipe E counterbalancing the pressure of 
the water in the sand D there will be no tend 
ency for the sand to fill into the chamber F, 
and the bottom of the ehambor F can be ex 
cavated in any desired manner. I, however, 

O 

prefer to pump out water from the pipe un 
til the level of the same is lowered stafieiently 
for the pressure of water in the water-bear sing strata D to break up the bottom of the 
chamber F, and then the washing operation 
can be continued until the clay has been dis 
solved and washed away, the same overflow iing the upperend of the well-pipe C or being 

20 pumped out of such pipe C until the water 
becomes clear, the manipulation of the noz-: 
zle H being continued until all the soluble. 
matter of the impervious clay or strata is re 
moved from the chamber F, and the sand of 
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be introduced into the well to take the wa 
the same at any desired elevation. 

... If the water-pressure in the water-bearing 
stratum is known, as will. 
case, it is advisable to keep a depth of mat 
ter in the chamber F and pipe C equivalent 
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bearing stratum during formation and en 
largement of the chamber, and subsequently 
when the wellis completed and in operation 

4o a 1 
material in the water-bearing stratum to be 
carried downward into the chamber. There 
fore chamber F is to be of such a size, hav 
ingregard to the volume of water to be taken 

45 off from the well, that the water will perco 
chamber F without materially disturbing the 
samewhereby the chamberwill be maintained 

so wise rise in 
choke it. . . . . . . . . . . . . . . . . . . 

I have represented at 3 a connection to the 
water-pipe G, through which hot water can be 
supplied to wash and dissolve the clay of the 
impervious strata in forming the chamber, 
and I remark that usually the nozzle H will 
be directed downward in the first 

the said chamber and finally 
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gradually turned into a horizontal position as 

the water-bearing strata forms the botton of 
such chamber, after which water-elevating 
mechanism, such as a pump or air-lift, is to 

ter-supply from the chamber F and deliver 

frequently be the 

to or greater than the pressure in the water 

the water should not be drawn from the well 
at such a rate as to cause the sand or loose 

late through the sand at the bottom of the 

substantially free from sand that would other 

. . . . part of the 
excavating operation, and then it will be 

671,499 
the pipe 
jet of water to wash away the impervious clay 
and excavate the chamber F without such 
chamber becoming filled during the operation 
by the fine sand of the strata ... . . . . 

In instances where a to 
ploded for the purpose of forming a chamber 
at the bottom of a well the sandy materials 
are frequently of such a character that they 
paek, tightly and interfere with the water 
supply. . . . . . . . . . . 

In the present instance the materials are 
leopened and washed out and disturbance of 
the strata is avoided, and should the cham 
ber become partially filled it may be easily 
washed out by using this apparatus again in 
the well. . . . . . r - 

I have illustrated a pump at P by which 
the water and earthy material can be pumped 
out to whatever extent is required, or a pres 
sure may be obtained thereby to break up the 
bottom of the chanber.previous to the mate 
rials being softened by the water and washed 
out. . . ‘. . . . . . . . . . . 

I claim as my invention- . . . . . . 
1. The method herein specified of forming 

a chamber in an impervious clay stratum at 
the bottom of a well, consisting in forcing 
through a pipe heated water and directing 
the same by a nozzle upon the clay to dissolve 
the same and revolving the pipe and nozzle 

allowing the hot water and earthy materials 
dissolved by the same to flow away or be re 
the stratum of impervious clay between the 
bottom of the chamber and the water-bearing 
stratum and washing the same away by the 
action of water, substantially as set forth. 

relatively more impervious stratum and into 
a relatively less impervious water-bearing 
stratum, which consists in washing out and 
enlarging by the dynamic force of water an 
artificial chamber in the relatively more im 
pervious stratum at the foot of the well, and 
separated by a thin wall or bottom from the 
said water-bearing stratum, and su uently 
or bottom for the passage of water from the 
said water-bearing strataminto the saidcham 
ber, substantially without disturbing the ma-. 
terial of the said water-bearing stratum, for 
the purposes set forth. . . . . . . . . . . . . 

Signed by me this 2d day of June, 1898. 
". . . . . . . . ; J.E. BACON. 

witnesses: : . . . . . . . . . . . . . . 
GEO. T. CKNEY, ... . i.i.for 

so as to act around within the chamber and . 

moved from the top of the well, breaking up. 

2. The method of forming a well through a 

and nozzle are revolved to cause a 6o 

rpedo has been ex- 65 
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opening communication through the said wall 
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