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To all whom it may concern: ‘

Be it known that I, JosEPE R. WILCOX,
of the city and county of San Francisco, and
State of California, have invented an Auto-

. matic Mine-Draining Apparatus; and I here-
by declare the following to be a full, clear,
and exact deseription thereof.

My invention relates to an improved appa-
ratus for raising water from mines, wells, &ec.;
and my improvements consist in providing
two sets of three cylinders each, one set inside
the mine and the other outside, the latter be-
ing placed at a lower point than the inside
set. ~ Kach set of cylinders is placed in line, so
that one piston-rod may carry three pistons,
one for each eylinder. Two pipes connect with
opposite ends of each of the central cylinders,
so that a continuous pipe leads from one end
of the inside central eylinder up and out of
the mine, down to one end of the outer central
cylinder, and.thence from the opposite end of
said outside central cylinder upand down into
the mine,; connecting with the other end of
said inside cylinder, thus forming  a continu-
ous double water-column when said pipes -are
filled and sealed.

The two outer inside eylinders, which are
provided with suction-pipes, are connected by
separate - pipes.with a centrally-placed pipe,
~which discharges into an open tank at the sur-
face, said pipe being continued down the out-
side from said box, where it is connected with
the two.outer outside cylinders by separate
pipes provided with valves or cocks, said out-
side cylinders being provided with discharge-
pipeés controlled by cocks. ‘ :

By allowing the water which flows down the
central outside pipefrom the box to discharge
first into one of the outer outside eylinders,
and then into the other, alternately, the pis-
‘tons of: said eylinders are operated by the
weight of water in‘'said. pipe, and the piston-
rod moves the piston of the central ¢ylinder
so as to shift the continuous column in - the
two connecting-pipes, which ¢olumn thus op-

. erates, first one way and then the-other, the
piston in the central inside.cylinder. As this
' piston-is' moved: back and forth it moves the
alternate pistons of the outer inside cylinders,
8o as to force the water up the central inside
short pipe, which empties into the ‘box, said

water thus being forced to the surface by the
weight of the heavier column outside. - The
heavier body of water in the longer pipe out-
side is thus utilized in raising up the water in
the inside shorter pipe, said shorter pipe at
the same time giving the water-supply to the
outside one.

In this way the water may be raised from
mines in such localities as offer facilities for a
proper fall by a very simple application of the
heavier part of a column of water to a series
of pistons moved by said water.

In the accompanying drawings, Figure 1 is
a perspective view of my invention..” Fig. 2 is
a plan view, showing the arrangement of
valves. :

Two pipes, A B, extend down the shaft in
the mine, or down a well, and, on reaching
the surface, are led down in any direction, so
that their outer ends are at a lower point than
the ends in the shaft. The ends of the pipes
in the mine open into opposite ends of a com:
mon cylinder, G, in which is a piston, a, on a
rod, b. This rod extends through both ends
of the cylinder, and each end of the rod is fit-
ted with a piston, f ¢, which play in independ-
ent ecylinders D E. Hach of these cylinders
D E is provided with an inlet pipe or valve,
¢, which leads to the sump in the mine or the
water in the well, and through them the water

is admitted to the cylinders, as hereinafter de-

scribed.

At the end of the pipes A B outside the
shaft, and lower down than the inner ends, is
a'similar arrangement of cylinders and pipes.
The pipes A B open at the opposite ends of a
cylinder, ¢/, having a piston, «/, on a rod, v,
said rod b extending through both ends of
the cylinder, and having pistons f* ¢, which
play in independent eylinders D’ E/, as shown.
Each of these eylinders D’ B is provided with
a discharge-pipe, d’ ¢/, each pipe being pro-
vided with a cock, as shown. :

From the cylinders D E in the mine or well
lead two pipes, I G, one from each cylinder,
and opening into a common pipe, H, which
leads upward and opens into an open box, I,
on the surface at the top of the mine. From
there a pipe, H/, which is really only a con-
tinuation of the pipe H, runs down outside to
the outer lower cylinders, D’ B/, with which it
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is connected by pipes T/ G’, one of which
leads from each of said cylinders to the pipe
H’.
cocks I 4, as shown, by means of which com-
munication may be cut off from either eylin-
der, as desired, for the purpose hereinafter de-
scribed.

The pipes I G, leading from the eylinder D
E to the pipe H, are provided with check-
valves d, as showun.

Priming - valves ¢ are placed at the upper
bends of the pipes A B, by which said pipes
may be supplied with water to replenish them
in case any waste occurs. '

In order to operate my pumping apparatus,
I first fill the pipes A B with water by means
of the prithing - valves ¢, or in any desired or
convenient manner. The outer cylinders, C/
D’ E/, must be, at a point outside the mine or
well, lower than the point at which the eylin-
ders O D B are sitnated, the two sets of cylin-
ders being connected by the pipes, as herein
described. Thisis necessary in order that the
column of water in the pipe H’ outside the
mine shall be enough heavier than the column
in the pipe H to overcome the weight of water
in said pipe II, and the friction of moving the
water in the pipes, moving the pistons and
valves, &ec., as hereinafter described.

When the pipes A B I are.completely filled
with water the device may be set at work.

It may be supposed that the piston f/ in

the cylinder I on the outside of the mine has

completed its outward stroke and is at the
outer end of the cylinder. In that case the
piston a’ of the central outer eylinder (¥ is at
that end of said cylinder nearest the cylinder
D', and the piston ¢’ of the cylinder E is at
that end of the cylinder E/ nearest the cen-
tral cylinder, by reason of all three pistons
being on the same rod. I then close the cock
I in the pipe F' and open the cock in the dis-
charge-pipe @’ of the cylinder D/, so that the
water may flow out of said eylinder through
said discharge-pipe. At the same time I open
the cock 4 in the pipe &, leading from the cen-
tral pipe H to the cylinder B’ and close the
- cock in the discharge-pipe ¢'-of said cylinder.
The water in the long central pipe H’ then

flows into the cylinder B’ through the pipe G/ -

and forces its piston ¢’ over, thus drawing
over, by means of the rod ¥’, the piston o
of the central cylinder C’ and the piston f/ of
the cylinder D', forcing the water through the
discharge-pipe d'.

As the piston of the central cylinder €' is
thus drawn over it pushes the water up the
pipe B, which column is balanced by that in

the pipe A. Asthe column of water is pushed

up the pipe B and down its short leg to the
bottom of the mine, this water enters one side
of the cenfral inside cylinder C, and pushes
its piston @ over toward the cylinder D, at the
same time moving the column up the short
inside leg of the pipe A and down its long
outside leg, the two short and long columns
of the pipes A B forining counter-balances for

These pipes FY G’ are provided with.

each other, so that there is nothing for the
piston a’ to overcome except the friction of
the water in the pipes A B, as far as the con-
teuts of those pipes are concerned.

In moving this continuous columnn of water
contained in the pipes A B, however, the pis-
ton ¢ in the eylinder Cis moved from one side
to the other, as before described. In being
thus moved the piston-rod b, common to the
three cylinders C D L, is moved over in the
direction of the eylinder D, taking with it the
two pistons f g of the eylinders D B. As
these pistons are thus drawn over, that one in
the cylinder D draws water into said cylin-
der from the sump or well through the inlet-
pipe ¢, thus filling said eylinder, the check-
valve d in the pipe I' preventing any wa-
ter flowing back into the cylinder from the
pipe H. The moving over of the piston g in
the eylinder ‘Ii forces the water previously
drawn into said cylinder through the pipe G
into the eenter pipe H, and thence up into the’
box I on the surface, whence it will flow down
through the pipe H’, and be utilized in oper-
ating the outside pistons for the reverse stroke.

As soon as the three pistons ¢ ¢ in the
cylinders C D E are all over nearest the outer
end of the cylinder D, and the three pistons
& f'¢' in the eylinders G’ D/ E/ are all over
nearest the outer end of the ¢ylinder I, the re-
verse action takes place. The water from the
pipe H'.is allowed to flow into the cylinder
D’ behind its piston, and move said piston -
out, thus drawing over the pistons «’ ¢/, dis-
charging the water from the piston X/, and
reversing the motion of the water in the cen-
tral piston and pipes A B. In so doing the
central piston of the inside cylinder C is moved
back again, drawing the water into the-cylin-
der E and foreing it out of the eylinder D into
the pipe H, and so to the surface.

In this way the weight of the long column
of water is utilized in forcing up the short
column, the water in the pipes A B acting as
a belt or rope in moving the piston in the cen-
tral cylinder.

By suitable connections and mechanism the
action of the cocks in the pipes ¥ G’ d’ ¢/ may
be made antomatic, and the water. from the
central pipe H’ be shifted first into the eylin-
der D’ and then into B, operating the pistons
alternately.

Priming-cocks ¢ may be placed at the high-
est point of the pipes A B, by which they may
be filled. I prefer to seal these pipes up and
Jbut clear water in them, so that the central
cylinders will not become worn by gritty wa-
ter from mines. As any leakage occurs the
waste may be supplied through the priming
cocks or valves e.

The use of the eentral pipe H H’ is not es-
sential to the operation of the device other
than for the purpose of allowing the gritty
water to flow through. By connecting the
pipe I’ from the eylinder D with the pipe B/,
and connecting the pipe G/ from the cylinder
I with the other pipe, A, the operation will
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be the same, the water being then drawn up
alternately through the short leg of one pipe,
A, and then the short leg of the other one, B.
I prefer, however, to operate the pistons in
the manner described.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— . ‘

1. The eylinders C C’, with their. pistons a
a/ moving in said cylinders, in combination
with the water-containing pipes A B, connect-
ing the corresponding ends of said cylinders,
whereby the motion of the piston in one cyl-
inder is communicated directly to that of the
other by the alternate action of the column of
water contained in the pipes, substantially as
herein described.

2. The cylinders C €/, with their pistons @
«’ and connecting-pipes A B, in combination
with the cylinders D’ B/, with their pistons f”
¢'s rod b’y and pipes ¥/ G/, with their cocks h
4, whereby the operating-column of water may
be alternately transferred from one outside
piston to the other, so as to give alternate
motion to the column in the pipes A B, for
the purpose of moving the pistons & a/, sab-
stantially as and for the purpose. herein de-
seribed. ‘

3. The cylinders C ¢/, with their pistons &
a’ and connecting-pipes A B, in combination
with the cylinders I’ B/, with their pistons f
¢’y rod b, and pipes ¥/ G, with their cocks &
1, said pipes being either connected with the
pipes A B or with an independent column, B,
whereby the pistons D’ i’ may be driven by
either of said columns, so as to operate the
pistons ¢ a, substantially as herein described.

4. The cylinders ¢’ D’ E/, with their con-
necting-rod ' and pistons &' f ¢/, pipes T G,
with their valves, and the operating-column
A'B or H H/, in combination with the con-

tinuous rod b, pistons & f g, pipes F G, and |’

suction-pipes ¢ ¢, whereby the operation of
the piston o/ in the cylinder ¢/ actuates the
pistons in the cylinders D B to raise. the
column of water through the pipe H, substan-
tially as herein described. -

5. The cylinders C D E €/ D’ B/, with their
rods b V', pistons & fg o' f' ¢, in combination
with the pipes A B, with their priming-cocks
¢, by which the column of water in the pipe A.
B is kept unbroken and leakage remedied,
substantially as herein described.

6. The cylinders D’ B, with their pistons f7
¢ and discharge-valves d’ ¢/, pipes T/ G/, and
valves k¢, whereby the exterior pistons. are
dctuated by a column of water in the pipes A.
B or H/, in combination with the cylinders C, -
its piston @, and the pumping-cylinders D E,
pipes F G, and check - valves, whereby the
column of water is raised through the pipe H
to the surface or discharge-box I, and thence
discharged outside the mine through the cyl-
inders D’ E/, -alternately, substantially -as
herein described. :

7. In combination with the pipes A B H H,
with their cylinders C D B C’ D’ T, piston-
rods, and pistons, and the pipes F G I/ ¢,
with their valves, suction and discharge pipes,
the accumulation-box or reservoir I, placed at
the highest point of said pipes, for collecting

" water from a stream and directing it into the

operating pipe H’, whereby the pistons, cylin-
ders, and operating-column may be moved
and water raised from the mine by a balance
of power being given in favor of the outer
cylinder from a source outside of the mine,
substantially as herein described.

In witness whereof I have hereunto set my

hand. ,
JOSEPH R. WILCOX.
Witnesses: ’ .
CHAS. G. YALE,
FRANK A. BROOKS.




