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UNITED STATES PATENT OFFICE.

JOHN PATTEN, OF SPRUCE MOUNTAIN ; NEVADA.

IMPROVEMENT IN COMPRESSED-AIR WATER-ELEVATORS.

Specification forming part of Letters Patent No, 211,774, dated January 28, 1879; application filed
i March 28, 1878,

To all whom it may concern:

Beitknown that I, JoEN PATTEN, of Spruce
Mountain, county of Elko, and State of Neva-
da, haveinvented an Air-Compressor and Wa-
ter-Elevator ; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion therecof, reference being had to the ac-
companying drawings. _

The object of my invention is to provide a
novel mechanism which is employed princi-
pally to compress air by means of the action
or pressure of a column of water; and it may
act, secondarily, to elevate another column of
water to any desired point by the action and
force of the air thus compressed through the
medium of suitable mechanism,

The principle of action of my apparatusis to

employ the compressed air to force the water
upward in a succession of short lifts, in which
the air shall not be condensed in bulk within
the operating-chambers to so great an extent
as to injuriounsly lessen the proportion of wa-
ter lifted ; and it is accomplished by the em-
- ployment of a series of double-acting cham-
bers, from which the water flows alternately
to another series below, and so on as far as
there is fall, or as may be desired; and this
column of water compresses the air alternately
in each of these lower chambers, and allows it
to discharge into a pipe, which carries it to
the chambers, in which it is to act to raise the
water. :

The apparatus will be more fully described

- by reference to the accompanying drawings, in
which—

Figure1 is a general view of my apparatus.
Fig. 2 is a view of the valve-motion of the
discharge-chambers. TFig. 3 shows the indue-
tion or lifting chambers. Figs.4 and 5 are
detailed views of parts of my invention. TFig.
6 is a view of the valve-stem, valve, and op-
erative mechanism,

In the operation of my apparatus I place the
chambers in pairs, A A being the water-dis-
charge or air-compressing chambers, and B B
the lifting-chambers.

The compressing-chambers have a water-
pipe, C, leading down between or past them
and opening into them from below through
suitable chambers and valves, which will be

s

morefully described hereinafter., Thesevalves
are automatic in their action, and their office
is to allow the water to alternately ill and be
discharged from the chambers A, so that the
action will be continuous. Hach pair of these
chambersis situated at a considerable distance
below the preceding pair or the source of sup-
ply, and the pressure of the water as it de-
scends and flows into the bottom of one of the
chambers will compress the air in the upper
part of the chamber and force it out through
suitable valves at the top intoa pipe, D, which
extends along beside all the chambers, so as
to receive the compressed air from each and
convey it to the lifting-chambers B.

While one chamber, A, is filling with water
and compressingair into the air-pipe, the other
chamber of the pair is discharging its water,
which descends to the chambérs below to per-
form the same office again, while an inwardly-
opening valve allows the discharging-chamber
to refill with air for another compression, and
80 on, ’

The compressed air from the pipe D is ad-
mitted alternately into the chambers B, the
lowest pair being so placed that they will be
filled by having the head of water a little over
them. The air then forces the water from one
chamber to one of the pair next above, while
its counterpart is being filled from below.

Theaction of the various valves is automatic,
and it will be seen that, by having one or more
compression-chambers in excess of the pump-
ing or lifting chambers, a constant flow of wa-
ter may be provided to any height.

The valves of the compression-chambers A
consist of two sets of water and two sets of
air valves, a float, 1%, in each chamber connect-
necting with the stems of the water-valves, so
that they are automatically operated by the
filling and emptying of the chambers. The
valve-stem IF of each set of valves has a pis-
ton, G, at one end, and two valves, H I, at its
opposite end, one of which closes the outlet-
opening J, while the other closes the inlet-
opening K. The valves are situated in a
chamber between the inlet-opening and the
outlet-opening, so that when one valve is open
the other is closed. The piston G is of larger
diameter and area than either of the valves,




P 211,774

so that it will, under an equal pressure of wa-
ter, operate to close the inlet and open the
outlet valve.

The piston G is forced outward by this
pressure of water, as above stated, and is

foreced inward, when the piston is relieved.

of its pressure, by means of a weight, L, op-
erating in the present case upon a bell-
erank lever, M. A spring might be substi-
tuted, if desired. The piston is connected
with the valve-stem by an intervening link,
N, having an elbow-joint, O, which allows the
distance between the piston and the valves to
be increased or diminished, when desired.

From the elbow-joint a stem, P, projects up-
ward into the pressure-chamber A, and has a
head or stop upon its upperend. The Hoat E
slides upon this stem, and, as the chamber
fills with water, it rises until it strikes the
stop, when it will lift the arm of the elbow-
joint O, 80 as to allow it to pass a center and
. turn over, so as to lengthen the distance be-
tween the valves and the piston. This per-
mits the outlet-valve connected with this pis-
ton to close independent of any movement of
the piston.

Ttmayhere be stated that the outletand inlet
valves of one chamber are connecled with the
piston which is actuated by the pressure of
water in the opposite chamber, so that when
one chamber is full and the other empty the
action of the float in the full chamber allows
the outlet-valve of the empty chamber to close,
and this brings the water-pressure in the sup-
ply-pipe to bear upon the piston in the same
chamber, but which actuates the valves in the
full chamber, and by its greater area it will
open the outlet-valve of that chamber.

In order to prevent one chamber from com-
mencing to fill before the other one is entirely
empty, a stem or shaft, Q, extends from the
lower part of one chamber to the other, hav-
ing a guide at each end. A bell-crank lever,
R, is hinged at one end to a cross-bar or sup-
port, as at S, and is pinned to the stem Q at
a point near its angle. The other end of the
lever is connected with a sliding ring, T, which
clasps the stem P, and when the floatin either
chamber descends so as to strike this ring it
will, by its operation upon the bell-crank lever
R, force the stem Q to move inward, which ac-
tion elevates thering in the opposite chamber,
where it remainsuntil that chamnber is emptied.
As the water fills one of the chambers the air
is compressed, and escapes through the valve
U into the conveying-pipe C until the cham-
ber is filled with water and the float has
reached the top, where it strikes the stop upon
the stem P, as before described.

A lever, V, extends into the chamber just
above the end of the stem, and connects with
a check-valve, W. A small float, V/, is se-
cured to the inner end of this lever, and when
the float I has risen to the top before the op-
posite chambér is quite empty this small float
raises the lever and closes the check-valve, so
that no water will escape into the air-pipe.

‘When the water begins to escape from the
chamber an inlet-valve, X, will be opened by
the exterior pressure of air, and will thus ad-
mit a new charge of air to the chamber.” The
compressed air passing through the pipe D is
conveyed to the lifting-chambers, where it en-
ters a pair of these chambers, B, alternately,
and by means of a set of valves constructed
similarly to those employed in the opposite
part of the machine already described.

The ingress-valves Y, for the compressed

air, are mounted upon a stem, Z, having an
extenal valve, A, opposite to them, which is
opened to allow the air to escape after it has
done its work and while the chamber is being
again filled with water. :
. A piston, D, is secured to the opposite end
of the stem Z, and this piston is sitnated in
the opposite chamber, so as to be moved by
pressure in its chamber and actuate the valves
in the other chamber, similarly to the method
already described for the water-chambers, In
the present case these valves are all sitnated
in the upper part of their chambers, as they
are to operate in air instead of water.

A link and-elbow joint, at C, is operated so
as to lengthen out the valve:stem Z by afloat,
d, which moves upon a stem, ¢, so as to lift the
stem and operate the link, and this will allow
the valves a to close, when desired, notwith-
standing the pressure of the piston J, in a
manner similar to the operation of the water-
valves H,before described. Thefloat d strikes
a stop, at £, about half-way up the stem, and
this raises the stem so as to operate the link.
Another float, ¢, above the float d, continues
to rise until it reaches the top of the chamber,
and at that point it strikes a bell-crank lever,
I, which is secured to a shaft, 4. One of these
levers is fitted into each chamber, and its of- -
fice is to hold the stem ¢ up until the float in
the opposite chamber has risen so as to strike
the arm of the lever in that chamber.

There are two floats, d and g, in each one of
the lifting-chambers B, and one of these serves
as a check-valve to prevent the air from get-
ting into the water-pipe after the air has forced
all of the water out of one chamber and the
other chamber has not yet filled. While the
chamber is partly filled with water, the same
float d lifts upon the rod that the other float
slides on, and keeps the link in the right po-
sition.” The float ¢ reverses the valves and
forms a valve in the upper part of the cham-
ber B, which prevents the water from getting
into the air-valves in ease one chamber should
fill before the other is empty.

The shaft 4, if not in line, may be united by
a universal joint, j, or other device, and when
the arm of one of these levers & is moved by
the float striking it the opposite arm. of the
corresponding lever in the other chamber will
be disengaged from the stem e, so as to allow
it to drop and the link to couple orshorten
up the valve-stem Z again.

The discharge - valve & allows the water to
escape into the conveying-pipe I, and the,in-
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gress - valves m allow the water to enter the
chamber from the next station below. These
valves are fitted to work in a double-acting
valve-chamber of any suitable form, at or be-
low the bottom of the operating - chambers.
The operation of this part of the device will
then be as follows: The air enters a chamber,
B, which is full of water, through the ingress-
valve a, this having been allowed to open and
the egress-valve Y to close by the action of
the float ¢ in the chamber, which has risen so
as to release the link, as before described;
and the air-pressure thus introduced forces
the water out throngh the valve K connected
with this chamber, while the other chamber
of the pair is filling with water. The opera-
tion is thus made continuous by the alternate
action of the chambers, and it will be mani-
fest that the water may be raised to any height
by securing the proper fall, so that the air-
compressing chamber will be suitably operated.
It will also be manifest that the water-supply
may be either that derived from the lifting-
chambers, or, if employed for the compression
of air for other purposes, it may be all or partly
derived from other sources.

Various modifications of my apparatus may
be made to producetheresultsabove deseribed.

. In some cases it may be necessary to bring air

to high pressures; and if this were attempted
by simply filling the chambers with ordinary
air, the compression would be so great that
very little air would be foreed out of the cham-
bers at each operation, and the process would
he a practical failure. I, however, overcome
this difficulty by 111troducing air which has
already been compressed into the chamber
where the finishing compression is to take
place, and when the water is then introduced
with a higher pressure the already compressed
air will not be too much reduced in bulk by
the further compression.

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

1. The chambersA A, with their water-press-
ure pipe C, and the air-pipe D and operating-
valves, in combination with the chambers B
B, provided with valves and the receiving-
pipe C/, the whole operating substantially as
shown, and for the purpose herein described.

2. The valve-stems I, having the valves H
and I at one end, and the pistons G at the
other, and opemtmo in combination, substan-
tially as shown and deseribed, and for the pur-
pose herein set forth.

3. The valves Hand I and pistons G, united
by the stems F, as shown, in combination with
the weights L, or their equw‘ﬂent devices, to
move the plston back, substantially as shown,
and for the purpose herein described.

4. The link N, with its elbow-joint O, in

combination with the valves, piston, and stem,
for the purpose of lengthening and shorten-
ing the stem, substantially as shown, and for
the purpose herein deseribed.

5. The link N and elbow- Jomt O in the
valve-stem I, in combination with the stem
P and movable float E, for the purpose of op-
erating the link, %ubstmntnlly as shown, and
for the purpose herein described.

6. The stem Q,and bell-crank lever R pmned
to it and to the sliding ring T, in combination
with the stem P and ﬂoat B, substantmlly as
shown, and for the purpose he1e1n described.

7. The float V’/, in combination with the
check-valve W and lever V, in combination
with the chambers A and automatic valves,
substantially as shown, and for the purpose
herein described.

8. The combination of the exit air-valve U,
inlet-valve X, and check-valve W with its
lever V and float V/, to prevent the passage
of water, substantnlly as shown, and for the
purpose herein described.

9. The lifting-chambers B, having the valves

a and Y, and the piston b, umted by the stem
Z, and provided with the link and joint C,
substantially as shown, and for the pulpose
herein described.

10. The valves ¢ and Y, piston b, stem Z,
and link ¢, in combination with the stem e
and float ¢, and chamber B, substantially as
shown, and for the purpose herein described.

11. The floats d and g, upon the stem e,
acting first to hold the link in proper posi-
tion, a,nd toreverse the valves after the cham-
bers are filled, in combination with the cham-
ber B, substantnlly as shown, and for the
purpose herein deseribed. :

12. The float 4, sliding upon_ the stem, and
acting as a valve at the bottom, and the float
¢, serving the same purpose when it arrives at
the top of the stem, in combination with the
chamber B, substantially as shown, and for
the purpose herein desecribed.

13. The shaft or shafts ¢, carrying the bell-
crank levers 1, said levers serving to hold up
the stems e alternately in one chamber and
the other until released by the action of the
opposite float, substantially as shown, and for
the purpose herein described.

14. In combination with the chambers B,
with their automatic valves operating as
shown, the ingress and egress valves K and
N, . subst‘mtmlly as sho“n, and for the pur-

‘pose herein described.

In witness whereof I have hereunto sef my

‘hand and seal.

JOHN PATTEN. [L.s.]

Witnesses:
GEro. H. STRONG,
EDWARD A. RIx.



