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No. 785.8809.

UNITED STATES

Patented March 28, 1905.

PATENT OFFICE.

JLARENCE R. JONES, OF PITTSBURG, PENNSYLVANIA.

HYDRAULIC AIR-CONMPRESSOR.

SPECIFICATION forming part of Letters Patent No. 785,889, dated March 28, 1805,
Application filed July 21,1904, Serial No. 217,471,

To wll whom it mary concern:
Be1t known that I, CnarexcE R. JonNEs, of

Pittsburg, in the county of Allegheny and
State of Pennsvlva,ma have Invented a new
and useful Hydraulic Air-Compressor, of
which the following is a full. clear. and exact
descr '1ption, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in whlch—
Figure 1 1s a vertical central section of my
lmproved compressor, showing the parts in
starting pesition. Fw 2 18 a %1de elevation
with the casing pmtlv broken away. Figs.

3 and 4 are detall views showing the connec-
tl(m between the valve-stem fmd the weight.
Fig. 5 is a sectional side elevation loohlnu N
the 0pp081te clirection to that of Fig. 1. I‘lo
6 is a horizontal section on the line VI VI of
Fig. 5, and Fig. 7 1s an enlarged detail view
of the primary valve parts separated.

My invention relates to the class of hy-

~draulic air-compressors wherein water is em-
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ployed to compress a gaseous fluid, such as
air.

The object of the invention is to provide a
simple and effective device of this character
in which the primary valve may be easily
withdrawn with the motor-valve for inspec-

1t 1s also designed to provide the easy
withdrawal of the wew‘ht and separation of

the weight from the Y alve—-stem and, further,

to reduce the number of fluid-passages :emd

improve the construction.

In the drawings, 2 repr esents the main cvl-
inder, which extend% ver th‘L“V and 1s mount-
ecl upon the lower valve-casing 3. which rests
upon the base 4. The upper head 5 of the
cylinder 1s provided with an air-inlet 6 and

~alr-outlet 7, these ports being controlled by

valves 8 and 9 in the usual manner. The
main piston 10, which is weighted or made of
considerable lcnuth to descend by gravity,
fits 1n the main cvlmder and 1s provided with
a central longitudinal bore or hole 11, having
at its lower end a cap 12, which screws onto
the brass tubing 138, %eemed in the bore, and
18 provided with a centt al opening 14, having
a lower slot 15, forming a T-shaped slot ar-
ranged to receive the head 16 on the upper
-stem 17. A cup-leather

| packing 18 is secured between the cap 12 and

the lower end of the piston. The lower end
of the valve-stem 17 is provided with a hori-
zontally-slotted nut 19, the slot being of T

shape, open at both end&, and ar mnﬂed to
receive the head 20 of the primary - valve
stem 21. This primary valve is provided with
two pistons 22 and 23, having suitable cup-
leathers or packings, the valve- body proper
being preferably screwed into the guiding-
block 94 at the lower end of the stem 21. The
guide-block is of spider or cross shape to

allow fluid to flow past it within the valve-
cage 25. 'This cage is provided with two se-
ries of annular ports 26 and 27 and is secured
within the casing 28, havi ing annular channels
29 and 30 ‘umnoed to register with the ports
96 and 27. This valve- casing 1s formed as
the intermediate hub member of the motor-
valve 31. This motor - valve is provided
at opposite ends with a larger piston 32 and
a smaller plston 83, fitting in corr eS[_)ondm{r]gr-
bored portions of the motor-valve casing.
These pistons are packed by cup-leathers, as
shown, or in any suitable manner. Between
the smaller bore for the piston 33 and the out-
let-port 34 1s provided an annular exhaust and
inlet port, this being controlled by the smaller
piston. This annular port 35 leads into the
main chamber and cylinder. The water-inlet
1s shown at 36 in Fig. 6 and in dotted lines in
Fig. 5. A channel 37 is bored through the
main motor-valve to connect the channel 29
of the primary-valve casing with the space

on the outer face of the larger piston of the

motor-valve. This space is closed by a large
cap 38, which is screwed on and may be re-
moved. When soremoved, the entire motor-
valve and primary valve may be pulled out
through the opening, the head 20 of the pri-
mary valve sliding out of its T-shaped con-
taining-slot which extends in line with the
bore of the motor-valve casing. Another
channel 39 connects the lower channel 30 of
the primary-valve casing with the outer face
of the smaller piston of the motor-valve. The
valve-stem 17 extends thirough suitable pack-
ing 40 in a cap screwed into the upper central
portion of the valve-casing.

In the operation of the device the water
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enters through the port 36 with the parts in
the position shown in Fig. 1. It passes in
through the spider or guide of the primary-
valve stem and thence down 1nside the valve-
cage to the port 26. It flows through these
ports into the upper channel 29 and thence
through the channel 37 to the outer face of
the larger piston of the motor-valve.
water moves the larger piston of the motor-
valve over to the position shown 1n Fie. 1,
and thereby opens the annular port 35, so that
the water flows from around the casing of the
primary valve up and into the cyvlinder. This
causes the weight or main piston to be pushed
up to the upper end of its travel in the main
cylinder. As the piston néears the upper end
of 1ts travel the valve-stem 17 lifts the pri-
mary valve upwardly within its cage, and
thereby connects the ports 26 and 27, which
are then between the two pistons of this valve.
This allows the water on the outer face of the
larger piston to flow back through the pas-
sage 37 and ports 26 and 27 and channel 39 to
the exhaust. This allows the motor-valve to
move baclk to its original position, and thus
opens the port 35 to the outside of the smaller
piston. The water 1n the main cylinder then
flows out through the port 35 and into the ex-
haust-port 34. The main piston descends and
near the lower end of its movement nioves
the primary valve downwardly to the posi-
tion of Kig. 1. T'he cycele of mmovement then
begins again, as above described.

The advantages of my invention result from
the simple and easily-accessible construction,
which is not liable to get out of order. T'he
placing of the primary valve in the motor-
valve structure enables 1t to be drawn out with
the motor-valve when the parts are lowered
and the large cap 1s unscrewed. ‘The move-
ment of the motor-valve 1s not interferred
with, as there 1s a sliding connection between
the primary valve and its upper actuating-
stem. The detachable connection between the

stem 17 and the main piston 1s of advantage,

as these parts can be easily detached by remov-
ing the casing 2 and pulling up the piston.
The number of bored passages or water-chan-
nels 1s small and the device 1s stmple; compact,
and easily inspected and repaired.

Many changes may be made 1n the form and

arrangement of the various parts, since 1 con-
sider myselt the first to locate the primary
valve in the motor-valve and at an angle to
the axis ot the motor-valve, as well as the first
to provide a sliding connection between the
primary valve and the stem whieh actuates it.

I claim—

1. In a hydraulic air-compressor, a main
cylinder, a piston therein, a water-controlling-
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valve chamber having different diameters, a
motor-valve having pistons of different size
fitting in the valve-chamber, a primary valve
located wholly within the movable motor-
valve
valve, and a stem arranged to actuate the pri-
mary valve; substantially as described:

9. A hydraulic alr-compressor comprising
a main cylinder, a piston therein, a water-con-
trolling-valve chamber having different diam-
eters and extending across one end of the main
cylinder, a motor-valve having pistons of dit-
ferent size fitting 1n the valve-chamber, a pri-
mary valve located within the motor-valve
structure and extending at an angle to the axis
of the motor-valve, a stem actuated by the pis-
ton and sliding connections between such stem
and the primary valve; substantially as de-
scribed,

3. In a hydraulic air-compressor, a main
cylinder, a piston therein, a water-controlling-
valve chamber having different diameters and
extending across the main cylinder, a motor-

valve having pistons of different size fitting

in the valve-chamber, a removable closure for
the larger end of the motor-valve chamber,
and a primary valve located in the valve strue-
ture and removable therewith through the
larger bore of the motor-valve chamber; sub-
stantially as described.

4. In a hydraulic air-compressor, a main
cylinder, a piston therein, a water-controlling-
valve chamber having different diameters and
extending across the main cylinder, a motor-
valve having pistons of different size fitting
in the valve-chamber, a primary valve located
in the motor-valve structure, and a stem ar-
ranged to actuate the primary valve, the mmo-
tor-valve having passages leading from the
outer faces of 1ts piston to the primary valve
therein; substantially as deseribed.

5. A hydraulic air-compressor comprising

a4 main cylinder, a piston therein, a water-con-
trolling-valve chamber having different diam-
eters and transver sely of the main cylinder, a
motor-valve having pistons of different size
fitting 1in the Vftlve -chamber, a primary valve
:oc&ted wholly within the motor-valve struc-
ture and extendine at an angle to the axis of

the motor-valve, a stem {wtuated by the pis-

ton, and a connection between said stem and

the primary valve arranged to allow move-
ment of the primary valve transversely to the
axis of the stem; substantially as described.

In testimony whel cof 1 have hereunto set

CLARENCE R. JONES.

‘my hand.

Witnesses:
rro. B. BLI‘HIN(J,

L. A. ConxNERr, Jr.
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