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UNITED STATES

PaTENT OFFICE.

JOSEPH . CHAMP, OF CLEVELAND,

OHIO, ASSIGNOR TO THE BISHOP &

BABCOCK COMPANY, OF SAME PLACE.,

HYDRAULIC AIR-COMPRESSOR.

SPECIFICATION forming part of Letters Patent No, 515,516, dated February 27, 1894,
Application filed February 20, 1893, SerialNo, 463,007, (No modeld

To all whome it may concern:

Be it known that], JoserH H. CHAMP, a citi-
zen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of
Ohio, have invented certain new and useful

. Improvementsin Hydraulic Air-Compressors,

of which the following is a specification, the
principle of the invention being herein ex-
plained and the best mode in which I have
contemplated applying that principle, so as
to distinguish it from other inventions.

The annexzed drawings and the following
description set forth in detail, one mechani-
cal form embodying the invention; such de-
tail construction being but one of various me-
ehanical forms in which the principle of the
invention may be used. _

In said annexed drawings—Figure I vepre-
sents alongitudinal vertical section of my im-
proved air compressor; Fig. II, a longitudi-
nal section,—on a smaller scale,—of another
form of such air compressor; Fig. III, a lon-
gitudinal vertical section of stillanother form
of the air compressor; Fig.1V, a longitudinal
vertical seetion, faken on the line IV—IVin
Fig. V, of the form of air compressor illus-
trated in Fig. I, and Fig. V, a transverse ver-
tieal section of said form of air compressor,
taken on the line V—V in Figs. Tand IV.

A main casing, A, which contains the valve
mechanism, has a cylinder, B, secured to one
side, said cylinder being secured to the cas-
ing at one end and projecting horizontally
from the casing. As said eylinder B is the
eylinder in whieh the air is compressed by
the action of water, and water is always at
one side of the piston in said eylinder while
air is always at the other side of said piston,
said cylinder is properly termed the air and
water cylinder. A water cylinder, C, is se-
cured to the diametrically opposite side of
the main casing, and projeects horizontally
from the latter. Two pistons, D and E,—re-
spectively an air and water piston and a wa-
tel* piston,—reciprocate in the two cylinders,
and are connected by a piston rod, I, sliding
in a suitable bearing, A’,in the main casing.
The main casing is formed with a piston
chamber, A%; avalve chamber, A? above said
piston chamber, of a smaller diameter than
the latter, and communicating with the same;

and a still smaller valve chamber, A% above
the lower valve chamber A? and communi-
cating with the same. A water inlet, G, en-
ters the upper end of the piston chamber,
and a water outlet, H, extends from the up-
per end of the lower valve chamber. A chan-
nel, g, extends from the water inlet to the
upper end of the upper valve chamber.
The lower valve chamber is surrounded by
an annular channel, ¢ which communicates
with the interior of the valve chamber by an
annular series of holes, ¢’, or similar annular
ports. A channel, K, extends from the annu-
lar port channel to' the outer end of the wa-
ter cylinder C,and a channel, I’, extends from
said annular port channel to theinner end of
the air and water cylinder, so that the corre-
sponding ends of said two eylinders are both
connected to the same port of the valve cham-
ber. The upper and smaller valve chamber
Atis surrounded by an annular channel, ¢?,
which communicates with the interior of the
valve chamber by an annular series of holes,
a® or similar annular ports. A channel,J, ex-
tends from said annular port channel to the
innerend of the water cylinder. A main con-
trolling valve, L, slides in the piston chamber
and valve chambers, and is provided with a
large actuating piston, I/, within the piston
chamber; a valve piston, L? of smaller diam-
eter, in the larger valve chamber; and a still
smaller valve piston, L3, in the smaller valve
chamber. A horizontal valve chamber, M, is
formed in the main easing, and has two annu-
lar ports, m and m’, surrounding it and a port,
m? near one end. One, m, of said ports com-
municates with the lower end of the piston
chamber by means of a channel, m3 and the
other port, m/, communicates with the apper
end of the piston chamber by means of a
channel, m*  Theend port m? communicates
with the upper end of the larger valve cham-
ber A% by a channel, m5 and through said
chamber and channel, with the water outlet.
In the same manner, the portsm’, at the oppo-
site side of the port m, communicates with
the water inlet through the channel m* and
the upper portion of the piston chamber.

A valve, N, which I shall term the primary
valve, in contradistinetion to the main con-
trolling valve L,~said primary valve being
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operated primarily to the main controlling
valve, and controlling the actuating fluid for
said latter valve, which again controls the act-
wating fluid for the pistons,—~reciprocates in
the primary valve chamber M, and has two
pistons, n and n’; one, n, of which moves: to
both sides of the port m, while the other pis-
ton #»’, is permanently between the other purt
m’ and the end of the valve ‘chamber. ::'The
ends of the valve chamber are suitably closed

by packings, n? and the ends of the valve

stem project beyond the ends of the:valve
chamber so as to be engaged and shifted by
the pistons in the air and water:cylinder, and
water cylinder when said pistons arrive at the
inner ends of their respective strokes.

The air end or outer end of the airand'wa-
ter eylinder is provided with a valve easing;,
B/, having an air inlet provided with an air
inlet walve, b’} and ‘an air outlet nozzle, b,
leading from an air outlet valve, b2

In the form of air compressorillustrated in
Fig. II1, the channel K, which connects the
larger valve chamber and the outer end of
the water eylinder, is dispensed with, and
said water connection is established through
the piston rod, which is made hollow, and
open through the outer side of the water pis-
ton and immediately inside'of the air and wa-
ter piston, so that waterlet into'the inner or
water portion of : the air and water cylinder
may passthrough the hollow piston rod tothe
outer end of the water eylinder.

For the purpose of explaining the opera-
tion of the air compressor, the relative posi-
tions of the parts will be assumed to be such
as illustrated in the drawings,and the water
inlet will be assumed to be connected to a
suitable source of water under pressure, such
as a water service pipe, and the water outlet
to openintoa suitable waste. The actuating
water passes from theinlet, through the valve
chamber and the port and channels to the
outer end of the water cylinder and tothein-
ner end of the air and water cylinder. The
air which has been drawn into the air por-
tion of the air and water cylinder at the pre-
ceding stroke of the pistons, will be com-
pressed by the air and water piston, which is
forced outward by the joint pressure of the
connected pistons,—the force of compression
being equal to thesum of the water pressure
upon the two pistons, less frictional resist-
ance. When the pistons arrive at the ex-
treme of their stroke, the water piston will
bear against the projecting end of the pri-
mary valve stem, and will shift said valve so
as to bring the port m which communicates
with the lower end of the valve piston cham-
ber, into communication with the port m?
which communicates with the waste. This
will allow the pressure of the inlet water,—
acting from aboveupon the valve piston,—to
force said piston down and to thus shift the
main controlling valve soastobringthe inner
end of the air and water cylinder and the outer

end of the water eylinder in communication
with the waste; while the inlet water will pass
up through the vertical channel g, into the
upper and smaller valve chamber A% and
thence through the now uncovered port and
channel J,into the inner end of the water cyl:
inder. . The water piston will thus be forced
outward, expelling the water in both eylinders
into the waste, and drawing air into the air
portion of the air and water cylinder. . 'When
the pistons arrive: at the end of this latter

.stroke, the air and water piston will shift the

primary valve back to the position illustrated
in the!drawings, connecting the water inlet
port e’ of the primary valve chamber with
the port m communicating with the lower

end of the main controlling valve piston cham-:
ber, allowing the pressure of inlet water to’

raise the main controlling valve inte the po-
sition: illustrated and first described, when
the operation just described will berepeated.
When the air and water: cylinder: and the
water cylinder have the same diameter, air
may be compressed at twice the pressure of
the actuating water, less frictional resistance,
and in an air compressor, constructed like
the one illustrated in Fig. II, where the area
of the water piston is considerably greater
than the area of the air and water piston, the
pressure upon the airin theair portion of the
airand watercylinder will be proportionately
greater, although the:wvolume of air com:
pressed therein will; of course, be proportion-
ately less. :

Other modes of applying the prineiple of
my invention may be employed for the mode
herein explained. Change may therefore be
made as regards the mechanism thus dis-
closed, provided the principles of construc-
tion set forth in the following claims are em-
ployed. :

I therefore particularly point out and dis-
tinctly claim as my invention—

1. In an air compressor, the combination of
an air and-water cylinder, a water cylinder,
pistonsrespectively in said eylinders and con-
nected together, and valve mechanism con-
trolling the simultaneous admission or ex-
haust of the actuating fluid to or from the
air and water piston and the corresponding
face of the water piston, and the correspond-
ing exhaust or admission of the actuating
fluid from or to the opposite face of the water
piston, substantially as set forth.

2. In an air compressor, the combination of
an air and water cylinder, a water cylinder,
pistonsrespectively in said eylinders and con-
nected together, and valve mechanism con-
trolling the actuating fluid at one side of the
air and water piston and at both sides of the
water piston, substantially as set forth. *
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3. In an air compressor, the combination of -

an air and water cylinder, a water cylinder,
pistonsrespectively in said cylinders and con-
nected together, and valve mechanism actu-
ated by said pistons and controlling the actu-
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ating fluid at one side of the air and water ] ton, and  a primary valve in the path of the
piston, and at both sides of the water piston, | pistons and controlling the actuating fluid
substantially as set forth. for the main valve, substantially as set forth.
4. In an air compressor, the combination of In testimony that I claim the foregoing to

5 an air and water cylinder, a water ecylinder, | be myinvention I have hereunto set my hand 13
pistons respectively in said cylinders and con- | this 13th day of February, A. D. 1893.
nected together, a main controlling valve op- : JOSEPH H. CHAMP.
erated by the actuating fluid and eontrol- Witnesses:
ling said fluid at one side of the air and wa- ‘WM. SECHER,

to ter piston and at both sides of the water pis- J. C. TURNER.




