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To all whom 1t may concern: -

" Be it known that I, Josepa H. CHAMP, a
citizen of the United States, resident of Cleve-
land, county of Cuyahoga, and State ot Ohio,
have invented a new and useful Improve-

‘ment in Hydraulic Air-Compressors, of

which the following is a specification, the
principle of the invention being herein ex-
plained and the best mode 1n which I have
contemplated applying that principle, so as
to distinguish it from other inventions. -
The object of this invention is to provide
an improved hydraulic air compressor.
Such invention consists of the means here-
inafter fully described, and particularly

pointed out in the claims.

In the hydraulic air compressor, forming
the invention disclosed in United States Let-
tars Patent No. 570,540, issued to me Noven-
ber 3, 1896, the main valve chamber, as
it is there termed, is provided with an annu-
two series, or annular
rows, of perforations establishing comMuni-
cation between such valve chamber and the
air and water chamber. Through this port,
in other words, the pressure water is designed
to be admitted to and discharged from the
air and water chamber. Now the area ol
such annular port cannot practically be made
larger than will work well with the packing
of the valve whereby the admission and dis-
charge of the pressure water 1s controlled.
Hence, by the construction shown in sald
patent, the rate of flow of water through said
port is unduly restricted particularly tor
This restric-

¥

tion of the flow is especially objectionable 1n |

the discharge operation, since 1t 1s desirable,

having regard to the mode
device, to discharge
water chamber as expeditiously as possible
since during such discharge stage of the oper-
ation the device is not working. It is with
the object in view, then, of overcoming this
difficulty or objection, In my earlier device,
that I have made the invention hereinaftter
set forth. | '

The annexed drawings and the following
description set forth in detail certain means
embodying the invention, such disclosed
means constituting but one of various me-
chanical forms in which the principle of the
invention may be used.

Tn said annexed drawings: Figure 1 1s

of operation of the

55 i_nainly a, longitudinal vertical section, but

or empty the air and | suflicient size

i

members in side elevation;
o transverse vertical section

showing certain
Fig. 2 is mainly |
on line 2—2, but showing certain members 1n
side elevation: Fig. 3 is a detail, concernin
the piston chamber and related parts; an
Fig. 4 is a view of the device on the same sec-
tion as shown in Fig. 2, but showing certam
parts thereof positioned as In a different
stage of operation from that
first figure. f
An air and water chamber A is provided
with a valve controlled air-inlet @, and a
valve controlled air-outlet o/, Fig. 1, to the

latter of which a tubular air-connection may

Le attached for conveying the air to its des-
tination. Supported upon the bottom of
said air and water chamber and wholly con-
tained within the same, is a substantially
cylindrical structure, Figs. 1 and 3, i the
upper portion of which 1s formed a piston
chamber comprising two portions C and B
of unlike diameters, the portion of larger
diameter being located above the portion of
«maller diameter. In the lower portion of

said structure, and continuous with such

smaller piston chamber portion B, 1s a sec-
ond enlarged chamber D’, having cylindrical
outlet passage D in axial alinement with said
piston chamber portions. Such outlet pas-
sage D communicates constantly and freely
with a water waste passage K that leads
away from the device. An annular port 0

is formed at about the middle of the piston

chamber portion of smaller diameter, prefer-
ably by annular rows of perforations, where-
by communication 1s established between
such chamber portion and the air and water

chamber A. Formed laterally in outlet

chamber D', is an aperture or opening H’ of
to afford free and unobstructed
communication between said air and water
chamber' A and outlet chamber D, and
thence with outlet passage D and water
waste passage K. .

A vertical stem E operates longitudinally
in a vertical line passing centrally through
said piston chamber portions and extending
through into said outlet chamber D’. Such
stermn bears at its upper end a piston F that
together with a second piston member G
mounted thereon substantially midway of
its ends forms in effect a differential piston

construction, the said members being adapt-,

ed to reciprocate in piston chamber portions
(C and B, respectively. In addition to runc-
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tioning as a part of such differential piston
structure, piston member G is designed to
serve as a valve for controlling aforesaid
annular port b, as will hereinafter more fully
appear. Upon the lower end of vertjcal
stem E is mounted a piston valve H, that is
adapted in the lowermost position of said
stem to enter outlet passage D, to close the
same. The relative spacing of said piston
members F, G, '

that, when the structure thus occupies its
lowermost position member F ljeg against
the lower end of piston chamber portion C,
and piston member G lies below annular port
b, as shown in Fig. 4. When on the contrary
said stem E occupies its raised or uppermost
position, Fig. 1, piston member F lies in the
upper part of chamber portion C, member G

- lies above port b, and piston valve H is lifted
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out of outlet passage D and a sufficient
height thereabove to permit perfectly free
and unobstructed connection between said
outlet passage D and the opening H in the
side of outlet chamber D’." A water inlet
passage J, supplying the actuating water
under any desired pressure, constantly com-
municates with the larger portion C of piston
chamber by a channel 7 and a port ¢, leading
therefrom, Figs. 1 and 3.

Apart from, but laterally contiguous to,
the structure just described, is a vertically
disposed valve chamber L, which, by virtue
of such disposition, is obviously parallel with
the axis of piston chamber portions C B.
Valve chamber L is open at its upper end,
constantly communicating with air and
water chamber A. It has three transverse
annular ports, each Comprising a series of
perforations as in the case of port b,—such
three ports being severally {, " and I?. The
lower port I has constant communication
with the water inlet passage J by means of
channel j; the middle port 7/
has constant communication with the upper
end of larger chamber portion C by means of
a channel ¢’; the upper port I has constant
connection with the water waste passage K
by means of a channel . Of said ports the
lower and upper ones, I, I* will hereafter be
respectively denominated the inlet and out-
let ports, the intermediate one, the distribut-
Ing port,—of the valve chamber L. In ad-
dition to the aforesaid upper end opening
and ports, I, I, 12, valve chamber I, has 1ts
lower end connected by a channel I with out-
let passage D. Such channel I is formed
independent of the structure 1mclosing the
differential piston chamber portions C, B,
and outlet cﬁamber D', and of all water con-
nection between such chambers and the air
and water chamber A, and furthermore con-
nects with the free outlet passage D at a

point lower, and nearer to the water waste

passage K than does the free discharge aper-
ture H’ of chamber A. -

and piston valve H, is such :

A,

——
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A vertical stem m operates within valve
chamber 1., and carries three piston valves as
follows: m, at its lower portion, m’ at its
middle portion, m? at its upper portion.
Such construction of stem and pistons is
termed the controlling valve. Such three
pistons are so spaced, in their relation to one
another, and fo the ports, {, I/, I?, of the
valve chamber, that said distributing and
inlet ports are connected together when the
valve is raised to its hichest normal position,
and said distributing and outlet ports are
connected together when the primary valve
i1s depressed to its lowest normal position.

A lever N has its short arm adapted loosely
to engage, under certain adjustable free play
of vertical movement, with the upper end of
the controlling valve, just described, and has
1ts long arm provided with a float O, the
construction being such as to cause the rising
and falling of the float with the water in the
water and air chamber to céoperate with the
controlling valve in the manner adapted to
effect the aforesaid several connections be-
tween the ports leading from valve chamber
L, 1n order to carry out the desired operation
of the air compressor.

The water inlet passage J may be connect-
ed to an ordinary water service pipe, or other
source of water under pressure. A suitable
luid-pressure regulator may be connected to
such 1nlet passage, so as to regulate the pres-
sure under which the actuating water enters
the compressor. The water waste passage
K may be connected to a sewer or other
waste.

The operation is as follows:
the air and water chamber A to
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be empty,
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the float O at its lowermost position, the con- -

trolling valve in its highest position and the
stem L 1n its highest position; the actuating
water entering through water inlet passage .J
will pass by channel 7 and port ¢, into the
lower part of piston chamber portion C,
pressing downward upon the lower piston
member B, and upward against '
member . The actuating water from such
inlet passage will also, at the same time,
enter valve chamber 1, through inlet port {
by means of distributing port I and thence
by channel ¢’ to the space above piston mem-
ber I, pressing downward upon the latter.
As the aetuating water is thus on both sides
of piston member
latter will be equalized: and the downward
pressure upon the smaller piston member G
will tend to force the differential piston
structure to.its lowermost position, in which,
as has been described, such smaller piston

member lies below the annular port b and pis- 12:

ton valve H closes outlet passageD. The wa-
ter entering through passage cis hence allowed
to pass, through port b into air and water
chamber A and there to be retained so as to
gradually fill the latter, thus pressing the air
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within the same, and forcing it out through 1 to be established between such air and water

the valve controlled air outlet ¢’. During
this stage of the operation, inasmuch as out-
let, chamber IV is in constant and iree com-
munication with the lower portion of air and
water chamber A by means of lateral open-

“ing H’ in such chamber, and inasmuch as
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piston valve H is in its lowest position with
its upper portion lower than the connection
I leading to the outlet valve chamber, the
actuating water as it is admitted mto the
air and water chamber may pass freely from
chamber D into channel I and thence into the

lower portion of valve chamber L; so that
there is an equal pressure respectively at the

top and bottom upon the controlling valve
As the water thus |

in such valve chamber.
rises into the air and water chamber, 1t will
raise the float O, and the latter, when it
rises to the proper height, will force the con-
trolling valve downward. The effect of such
downward movement of the controlling

- valve is to break the communication be-
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tween Inlet

ort I and distributing port /'
and to establish communication instead be-
tween such distributing port and the outlet
port 2. This will relieve the water above
the piston member F; the water above such
piston esca}mging by channel %, out through
the waste The pressure of the actuating
water admitted through channel ¢ into the
piston chamber against the under side of
piston member ¥ now overbalances the
pressure exerted upon the upper face of the
smaller member G, with the result that the
differential piston structure, together with
stem E, is raised to its uppermost position.
As a consequence of such upward movement,
not only is port b cut off from the water sup-
ply and instead connected with the water

outlet, but by the lifting of piston valve H

out of water outlet passage D, the aforesaid
free communication between air and water
chamber A and the waste K is established
through opening H’. At the same time
water channel I, by virtue of the location of
the point of its connection with the water
outlet chamber, permits the water beneath
the controlling valve also to escape out into
the waste passage K, so that the pressure ot
the water upon the upper piston valve m? of
the controlling valve structure may there-
upon force the latter completely down shift-
ing it into the position illustrated in Fig. 1.
In the position here llustrated, full com-
munication is established between the upper
portion of the piston chamber C and the
waste water passage K, quickly and cer-
tainly. So that the smaller piston member
G may be fully raised to cut off all further
supply of pressure water into the air and
water chamber A. And so that the piston
valve H may be fully raised to cause im-
mediate and unobstructed communication

chamber and the waste water passage K.
If said channel I were not provided, the float
O might rise to a certain level and might
push the controlling valve downward to just
sufficient distance to partly uncover the dis-
tributing port 7’; and thus establish only a
partial connection between such distributing
port and outlet port 2. This would admit of
stem E being but slightly raised; in which
event, absolute cut off of further passage of
pressure water from the piston chamber
portion into the air and water chamber
would not obtain, and full communication
between the air and water chamber and the

waste would not be established. As, how-

ever, the slight rising of the water outlet-
passage controlling valve H establishes com-
munication between the lower portion of the
valve chamber L: and the waste K, the pres-
sure of the actuating water upon the upper

piston m? of the controlling valve will there-

il i

upon be sufficient to force the latter valve
fully down, irrespective of the downward
forcing action of the float and float lever.
Whereupon, the pressure water under piston
member F carries it, together with stem K
and member G and valve H, all to highest
normal position; the member C thus entirely
shutting off further passage of pressure
water into the air and water chamber; and
the valve H establishing complete communi-
cation between the latter chamber and the
waste through aperture II. When the
water in the alr and water chamber A
reaches its lowest level, the float O will have
reached its lowermost position, and will
thereby have raised the controlling valve to
its highest position,—as assumed at the be-
ginning of this described operation and 1llus-
trated in Fig. 2. Such foregoing described
operation will thereupon be repeated.
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The invention as constructed and operated

in accordance with the foregoing description,
is capable of quickly discharging the water
from the air and water chamber, after the
piston member C has shut off further passage
of pressure water into suchchamber. A large
hydraulic air compressor is thus provided
with a waste water outlet that can carry ofl
a correspondingly large volume of water, its
operation consequently made more rapid and
efficient.

The invention may be used with any suit-
able actuating fluid under pressure. - Where-
ever the term water occurs in the foregoing
description or the following claims, the same
should be understood as including, under the
rule of equivalents, any suitable fluid, as a

known substitute for water.

Other modes of applying the principle of
my invention may be employed instead of
the one explained, change being made as
regards the mechanism herein disclosed, pro-
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vided the means stated by any one of the
following claims or the equivalent of such

- stated means be employed.

I therefore particularly point out and dis-

tinctly claim as my invention :—
l. In a hydraulic air compressor, the com-
bination of an air and water chamber; a

piston chamber comprising two alined cylin-

- drical portions of different diameters, the
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smaller of said portions being provided with
an annular port communicating with said air
and water chamber; a differential piston
mounted 1n said piston chamber, the piston
member in said smaller portion serving as a
valve to control said port; a second chamber
continuous with said smaller piston chamber

portion, such second chamber communicat-

ing freely with said air and water chamber
and having a cylindrical outlet passage in
axial alinement with said piston chamber: a
piston valve borne by said piston and spaced
with respect to the smaller piston member so
as to enter said outlet passage to close the
same when said piston is at the end of one
stroke and to entirely clear said passage
when sald piston is at the end of its other
stroke; and means for supplying water to
sald piston chamber to reciprocate said differ-
ential piston. |

2. In a hydraulic air compressor, the com-
bination of an air and water chamber, a piston
chamber comprising two alined cylindrical
portions of different diameters, the smaller
of said portions being provided with an
annular port comprising a plurality of per-
forations and communicating directly with
sald air and water chamber: a differenfial
piston mounted in said piston chamber, the
piston member in said smaller portion serv-
ing as a valve to control said port; a second
enlarged chamber continuous with said
smaller piston chamber portion and opening
laterally directly into said air and water
chamber, whereby free communication is
had therewith, such second chamber having
a cyhndrical outlet passage in axial aline-
ment with said piston chamber; a piston
valve borne by said piston and spaced with
respect to the smaller piston member so as
to enter said outlet passage to close the same
when said piston is at the end of one stroke
and to entirely clear said passage when said
piston is at the end of its other stroke; and
means, controlled by the water level in said
air and water chamber, for supplying water
to said piston chamber to reciprocate said
differential piston.
3. Ina hydraulic air compressor, the com-
bination of an air and water chamber; a
piston chamber comprising two alined
cylindrical portions of different diameters,
the smaller of said portions being provided
with an annular port communicating with

883,036

said air and water chamber; a differential
piston mounted in said piston chamber, the
piston member in said smaller portion serv-
Ing as a valve to control said port; a second

chamber continuous with said smaller piston
chamber portion, such second chamber com-

municating freely with said air and water
chamber and having a cylindrical outlet
passage in axial alinement with said piston
chamber; a piston valve borne by said
piston and spaced with respect to the smaller
piston member so as to enter said outlet
passage to close the same when said piston is
at the end of one stroke and to entirely clear
sald passage when said piston is at the end

of 1ts other stroke; a valve chamber apart

from said aforesaid chambers, such valve
chamber having inlet and outlet ports and
Intermediate thereof a port having commu-
nication with the upper end of the larger
portion of said piston chamber; a piston
valve reciprocable in said valve chamber
and adapted alternately to .connect said
intermediate port with said inlet and outlet
ports, respectively; and means operable by
the level of water 1n said air and water cham-
ber for reciprocating said valve, the lower
end of said larger piston chamber portion
being connected with the water supply and
the lower end of said valve chamber with
sald second, or outlet, chamber, substantially
as set forth

4. In a hydraulic air compressor, the com-

bination of an air and water chamber com-
prising two alined cylindrical portions of
different diameters, the smaller of said por-
tions being provided with an annular port
comprising a plurality of perforations and
communicating directly with said air and
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water chamber;a differential piston mounted

in said piston chamber, the piston member in
said smaller portion serving as a valve to
control said port; a second enlarged cham-
ber continuous with said smaller piston
chamber portion and opening laterally
directly into said air and water chamber,
whereby free communication is had there-
with, such second chamber having a cylin-
drical outlet passage in axial alinement with
sald piston chamber; a piston valve borne
by sald piston and spaced with respect to
the smaller piston member so as to enter said
outlet passage to close the same when said
piston 1s at the end of one stroke and to
entirely clear said passage when said piston
1s at the end of its other stroke; a valve
chamber apart from aforesaid chambers,
such valve chamber having inlet and outlet
ports and mtermediate thereof a port having
communication with the upper end of the
larger portion of said piston chamber; a
piston valve reciprocable in said valve

| chamber and adapted alternately to connect
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said intermediate port with said inlet and | with said second, or outlet, chamber, sub-
outlet ports, respectively; and means oper- | stantially as set forth.
able by the level of water ‘n said air and | Signed by me, this 4th day of May, 1904.

water chamber for reciprocating said valve, . JOSEPH H. CHAMPY.
- the lower end of said larger piston chamber | Attested by— |
portion being connected with the water sup- | D. T. DAVIES,

ply and the lower end of said valve chamber E. H. WEATHERHEAD.
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