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To all whom it may concern: |

Be it known that I, WiLLIAM R. PHILLIPS,
of Seattle, in the county of Kingand State of
Washington, have invented certain new and

~useful Improvements in Hydraulic Air-Com-

- pressors, of which the following is a specifica-

10

20

30

35

40

- valve is made of much
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tion, reference beinghad tothe accom panying
drawing. o '

The object of my invention is to produce
an improved machine for compressing air by
means of water acting directly upon an in-
closed volume of air, and so arranged that the
water, after it has performed its office, will
be automatically discharged and the opera-
tion of compression antomatically renewed, so

LI

that the work of the machine will be practi-

cally continuous. -

My machine is adapted to utilize the power
of high water falls, for instance: butit may
be used wherever a sufficient force of water
can be obtained. | I

In the accompanying drawing is illustrated
a central vertical section of my machine,
showing portions of the working parts in ele-
vation.
~ Retferring to the letters on the drawing, B
Indicates a lower chamber, which may be

called the “compression ” chamber, and above

this is located an air-reservoir A of corre-
sponding form, the two being preferably in
the shape of a single cvlinder and separated
by a central partition. The cylinder may be
made of metal and should be air-tight.

C indicates a check-valve secured to the

partition between the compression-chamber
and the reservoir, and ¢’ a valve-controlled
opening communicating with theoutside air.

‘The compression -chamber B communicates

through the opening V in its lower end with
the valve-casing D, to which it is secured.
Within this casing is located the valve «,
which is provided at its lower end d with a
piston-bearing, which is fitted into the bottom

of the casing D, so” that there is a perfect

joint between the two. The head of the valve
18 also provided with bearings, which cause it

to moveevenly up and down within the valve-

seat in the casing D. The head b of the
greaterdiameter than

the end d. _
¢ indicates an outlet-opening,

—

under pressure.

‘head J, adapted to shut off

Z indicates supporting-legs for thechamber
and reservolr. =

E indicates a pipe adapted to supply water
It communicates with the
lower end of the interior of the valve-casing
D and discharges into the valve-casing F.
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The upper partof the valve-casing If is joined

to the chamber B by means of the pipe G,
which establishes communication between
the interiors of those parts. o
g indicates a valve which 1s seated in the in-
terior of the casing IF. 1t 1s provided with a
" communication
between the pipes E and (G, and has at its op-
positeend a piston-head which isclosely fitted
intothe interior of the casing If.

h, and is pierced with an opening 2.

Il indicates avalve-casing whichis provided
with a drain-passage m. 'The interior of this
casing is supplied with a closly-fitting piston-
head 7, that carries the valve L.

J indicates a discharge-valve,and 1 a pipe.

that communicates with the bottom of the

valve-casing F,and branching at its other end

discharges through one branchinto the valve-
casing I at its mouth £ and communicates
through its other branch with the valve J. -
Y indicates an upright support, to which at,
P is pivoted the arm I, which pressesagainst
the valve J. o
O indicates a weight secured to one end of
the arm I£, and adapted to hold the valve J
closed by its pressure. o
M indicates a tank secured tothe other end

of the arm K, and adapted when filled with

water to overcome the weight O and open the
valve J. The interior of the chamber B is
connected with the interior of the tank M by
means of the flexible tube L, which enters the
tank at the Doftom, and the smaller flexible
tube N, that enters it from the top. |

R-indicates a valve-casing communicating
with theinteriorof the reservoirand provided
with the outlet-openingn. 1tis fitted with the
piston-head p, that carries the valve p’, which
is adapted to close the drain-passage .

S indicates a valve corresponding to the
valve J, which communicates through the
mouth o by means of the pipe Q with thein-
terior of the valve-casing R. |

6o

This piston-
1 headisof largerdiameter than the valve-head
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To the top of the support Y ispivoted at P’
the arm IV, wihtich is provided in similar man-
ner to the arm IC with the weight O at one
cnd and the tank M at the other.

L’ and N’ indicate flexible tubes that cori-
nect the interior of the reservoir with the n-
terior of the tank M.

W indicates a connecting-rod pivoted at
its lower end to the arm K and engaging at
1ts upper end with the pawl T, which 1s piv-
oted to the axis of the arm IL/, with which it
1S In operative connection, and bearsuponan
arm extending at nearly right angles to 1t
with the weight J. Dy means of this arrange-
ment the arm Ix is held stationary until the
end M’ of the arm K’ is caused to drop, when
the end DM of the arm IC will simultaneously
descend.

X indicates a pipe for allowing cgress of
a1r from the reservoir A, and iu practice 1s
controlled by an air-valve, which, however,
being preferably located at a distance from
the reservoir, is not shown in the drawings,
especially as the valve may be of any well-
known and ordinary construction.

The operation of my machineisas follows:
Suppose the valves ¢ and a to be closed and
the others open; and water under pressure to
be introduced through the pipe E. Its ten-
dency will be to raise the valve a, but the
main current and force of the water will pass
into the interior of the valve-casing ¥, and a

portion of it will be forced through the open-

ing v beneath the piston-head e of the valve

¢. 'Thereupon, by reason of a well-known

law of transmission of force through liguids,
the pressure upon the under side of the pis-
ton-head will be equalized with that upon the
top, but the area of the Dbottom subject to
pressure is greater than the area of the top
subject to pressure. Consequently the pis-
ton-head will be lifted, the valve-head /
raised, and the valve g open for the passage
of water through the pipe G into the interior
of the chamber B, as illustrated. In passing

through the pipe G a portion of the water

will seek an exit through the drain-passage
m of the casing II; but its discharge will be
prevented by the valve [, beecause the initial
pressure of the water will have been commau-
nicated through the pipe I against the pis-
ton-head 7 of that valve,and this head being
larger than the end of the valve opposed to
the pressure of water in the pipe G will keep
the valve in the closed position. By this
means the water {rom the pipe G will flow
into the interior of the chamber 3. Passing
through the opening V it will depress the
valve a by reason of the head d of the valve
being larger than its lower end d, which is
also under pressure from the water. "There-
upon the level of the water in the chamber
B will be gradually raised until it reaches
the pipe L, when a portion of the water will
pass into the tank M, the air in the tank be-
g driven through the pipe N into the chams-
ber B above the water-line.

As above ox- |
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| plained, when the tank M is {ull 1t will tend

to depress its end of the arm Ik and open the
valved: butitis prevented from actling by the
connecting-rod W communicating with the
arm I/, bywhichitholdsthe arm Ik stationary.
Astheairin the chamber Bis compressed it 1s
driven up through the check-valve C into the
reservoir A, from whieh itis conducted by the
pipe X away for use. Gradually the water
will rise into the reservoir A, driving the air
beforeit. A portion of itwill enter the valve-
casing IR, and, passing through the opening

“in the piston-head p, will by means of the

valve close the drain-passage n. The water
rising will pass through the pipe I.” into the
interiorof the tank M’,driving the air out into
the reservoir A through the tube N’ in the
manner explained with reference to the tank
M. When the tank M’ is full, the weight of
it will depress its end of the arm K’, where-
upon the valve 8 will be open, the connect-
ing-rod W relieved, and the tanlk DI on the
end of the arm IC allowed to desecend. Dy
thismeans the valve J is alsoopened. DBy the
opening of the valves » and J the pressure
behind the piston-heads 7 7, respectively, will

-be diminished, so that the drain-passages m

and n, respectively, will be opened and the
water from both the reservoir and the ¢ham-
ber will be partially drained away. A par-
tial vacuum will be produced in the chamber
and a supply of air will rush in through the
valve-controlled opening C’. Simultaneously
with the opening of the valve J the pressure
beneath the piston-head e will be relieved, the
valve G closed by the pressure of the water in
the pipe LK, and the water-supply shut off.
The water in the chamber B is lowered until
the pressure of the weight of water upon the
area of thie head b of the valve ais less than
the pressure exerted upon thelower end d of
the valve, when the valve a will be lifted and
the water discharged entirely from the cham-
ber D through the outlel-opening ¢ in the
valve-casing D. At the same time the mech-
anism will be relieved from strain that would
be occasioned by a too sudden stoppage of
the flow of the water under pressure in the
pipe K by its passing out through the open-
ing /. The machine should be so arranged
that by the time the water is discharged from

the chamber B the tanks M and M’ will have

emplied themselves. Thereupon the weights
O and O’ will press down their ends of the
arms IC and I, respectively, and close the
valves Sand J. Then the mechanism is in
position to repeat the operation, as above
described, and the work of the machine will
proceed as before. The act of discharging

and repeating its operation may be per-

formed In a comparatively short space of
time, so that the pressure of the air remain-
ing in the reservoir A may not be entirely
exhausted before a new supply is forced in.
This makes the machine practically continu-
ous in its operation. The water in the reser-

volr 18 never all exhausted, so that it may
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always close the outlet of the valve-casing R |
as soon as. the tank M’ is emptied and pre-

vent the escape of air.

In practice it is often desirable to employ
a battery of compressors composed of a series
of compression-chambers and reservoirs with
valves a, and in this arrangement it may be
unnecessary to employ more than one valve-
casing If and its valve and one set of arms KK
and K’ and their valves S and J, which in

that case, instead of being connected directly
~ with the valve-casings If, IT, and R, would be

~a number of valve-casings D and their nee-
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connected with an intermediate valve and

casing constructed like the casing R and its
valve. |

Where large air-inclosures are used it may

‘be necessary to provide additional means of

drawing off the water. In that case I employ

essary parts and unite them all to a single

set of valve-casings F and IH, if desired.
What I claim is—

1. In a hydraulic air-compressor, the com-

bination, with a compression-chamber and a |

supply-pipe having a drain-passage, of a pis-
ton-valve located in the supply-pipe, a simi-
lar valve located in the drain-passage, a wa-
ter-passage operatively connecting the valves,
and means for opening and closing the water-
passage, whereby the compression-chamber
is adapted to be alternately filled and emp-
tied of water, substantially as set forth.

2. In a hydraulic air-compressor, the com-
bination, with the compression-chamber, the
valve-casing D communicating therewith, the
valve a in said casing, and the valve casings
I and H, both provided with piston-valves,
and the casing I, provided with a drain-pas-
sage, of the pipe I, operatively connecting the
valves in the casings F and H, and a gravity-
valve J, connected with the pipe I, whereby
water i8 supplied to the compression-chamber
as long as the valve J is closed and the cham-
ber 1s emptied by the opening of the valve J,
substantially as set forth. | -

5. The combination, with a compression-
chamber, of a supply-pipe and drain-pipe, a
valve in each of said pipes auntomatically
acting by hydraulic pressure, a passage I
between said valves, a valve J, adapted to
actuate said valve through said passage in

the manner set forth, the pivotally-supported.

~arm K, provided with a weight O, adapted
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to keep the valve J closed, and a tank N,
communicating by means of flexible tubes
with the interior of the compression-chamber
and adapted, by becoming filled with water,
to overcome the weight O and open the valve
J, as and for the purpose specified.

4. T'he combination, with an air-reservoir
and a compression-chamber, of a supply-pipe
communicating with the interior of the com-

pression-chamber and provided with a valve |

g, acting automatically. by hydraulic press-
ure,of the drain-valve casing I and its valve,
acommunicating passage between said valve,
a valve J, joined to said passage, and a piv-
otally - supported arm I, provided with a
welght for closing the valve J, the valve-cas-
ing R, communicating with the interior of
the air-reservoir and provided with a valve,
the valve S, operatively connected therewith,
the pivotally-supported arm K’ and its weight
O, and a connecting-piece between the arms
K and K’, whereby the swinging of the arm
K is dependent upon that of the arm K’, sub-
stantially as set forth. |

5. In a hydraulic air-compressor, the com-
bination, with a compression-chamber, a sup-
ply-pipecommunicatingtherewith,andavalve
located in the supply-pipe and adapted to
regulate the supply of water to the chamber,
of the valve-casing D, communicating with
the compression-chamber and the supply-
pipe and provided with an outlet-opening c,
a valve a, provided with a head b, and a pis-
ton-bearing at its opposite end, said head

cV
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being larger than the other end, whereby

pressure of the water admitted into the com-

pression-chamber upon the head of the valve
« will close the valve while the machine is in
operation, and pressure upon the end d will
open it when the chamber has been filled with
water, substantially as set forth. |

6. In a hydraulic air-compressor, the com-
bination, with a compression-chamber and a

water-supply pipe communicating therewith,

of the valve-casing F, located within the pipe
between the chaimiber and the source of wa-
ter-supply and provided with a valve g, that
carries at one end a piston-head e within the
valve-casing, an opening ¢ in said piston-head,
a discharge-pipe I behind the piston-head,
and means for opening and closing the same,
sald piston-head being larger than the valve-
head, whereby the valve may be operated
through the water-supply, substantially as

1 set forth.

7. In a hydraulic air-compressor, the com-
bination, with a compression-chamber, of a
supply-pipe communicating therewith and

provided with a valve for regulating the sup-

ply of water, the valve-casing II, communi-
cating with the supply of water and provided
with a piston-headed valve [ and a discharge-
opening m, the pipe I, connecting the supply-
pipe with the valve-casing behind the pis-
ton-head, the valve [, and means for opening
and closing the pipe I, whereby the valve {
may be opened and closed for the passage of
water from the compression-chamber, sub-
stantially as set forth.
| WILLIAM R. PHILLIPS.
Witnesses:
- EDWARD . COLDEWEY,
GEORGE E. MICHELL.
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