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UNITED STATES

JOSEPH H. CIIAMP, OF CLEVELAND, OHIO, ASSIGNOR TO THE BISHOP &

PaTeENT OFFICE.

BABCOCK COMPANY, OF SAME PLACE.

HYDRAULIC AIR-COMPRESSOR.

SPECIFICATION forming part of Letters Patent No. 570,540, dated November 3, 1896.
.  Application filed March 9, 1896, Serial No. 582,304, (No model)

To all whom it may concern:

Be it known that I, JosSEPH H. CHAMP, a
citizen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of
Ohio, have invented certain new and useful
Improvements in Hydraulic Air-Compress-
ors, of which the following is a specification,
the principle of the invention being herein
explained, and the best mode in which I have
contemplated applying that principle, so as
to distinguish it from other inventions.

The annexed drawings and the following
description set forth in detail one mechan-
ical form embodying the invention, such de-
tail construction being but one of various
mechanical forms in which the principle of
the invention may be used. |

In said annexed drawings, Figure I repre-
sents a longitudinal vertical section of my
improved hydraulic air-compressor; Fig. 11,
a transverse vertical section on the line IT IT
in Fig. I, of the primary-valve mechanism;
Fig. 111, a detail side view of the valve-cas-
ings, illustrating a portion of the casing
broken away and removed, and Fig. IV a
bottom plan view illustrating the inlet and
outlet channels. |

An air and water chamber A is provided

with an air-inlet «, controlled by an air-inlet
valve ¢', and with a valve-controlled outlet

«*, having a nozzle a?, to which a tubular air-

connection may be attached for conveying

the compressed air to its point of destination.
A main-valve casing B is supported from the
bottom of the air and water chamber, and said
casing 18 formed with a cylindrical piston-
chamber b and a cylindrical valve-chamber

U’ beneath the piston-chamber and of smaller
The upper end of
the piston-chamber is closed by a removable

diameter than the latter.

screw-cap b°. An annular port b® is formed
at about the middle of the valve-chamber,

preferably by annular rows of perforations,

and establishes communication between the

valve-chamber and the air and water cham-

ber. Thelowerendof the valve-chamber has
open communication with a water-outlet C.
A water-inlet D communicates with the bot-
tom of the piston-chamber by means of a

passage . A main-valve-actuating piston E | of a set-serew 7'. - The short and reduced arm 100

has play in the piston-chamber, and has rigid
connection with a main controlling-valve E’,
which has play in the valve-chamber. A cy-
lindrical primary-valve chamber F is formed
parallel with the main controlling-piston and
valve-chamber, and said primary-valve cham-
ber is open at its upper end, communicating

with the air and water chamber, and has three

annular ports f, f', and f2. The middle
port /' has connection to the upper portion
of the main-valve-actuating piston-chamber
through a channel /3. The upper port fhas
connection to the outlet by means of a chan-

nel 7+, and the lower port f* has connection
‘to the inlet-channel by means of a channel 73

Saild ports may therefore be respectively
termed the distributing-port, the outlet-port,
and the inlet-port of the primary-valve
chambher. |
A valve G, having three pistons ¢, ¢’, and
g%, has play in the primary-valve chamber,

and will be termed the ‘“ primary” valve. The

pistons upon saidvalve are so spaced in their
relation to one another and to the ports of
the valve-chamber that the distributing-port
and the outlet-port may be connected when
the valve is depressed, and the distributing-
port and the inlet-port may be connected
when the valve israised. Thelower portions
of the main-valve chamber and the primary-
valve chamber are connected together by a
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channel &°, such channel being formed inde-

pendent of the water connection between the
main-valve chamber and the air and water
chamber, and it connects with the main-valve
chamber at a point of the latter nearer the
waste-water outlet C-and farther from the

supply-water inlet ¢ than is the water con-

nection 4° of the main-valve chamber with
the air and water chamber. The upper end
of the primary valve is reduced at ¢° and fits
into a socket ¢, being there secured by means
of a set-screw g°.

L'he stem of the socket has -

90

a slot g% through the upper end wallof which’

passes an adjusting-screw ¢’. A lever H is

95

fulerumed between ears b* upon the upper

end of the primary-valve chamber, a pin“h

being inserted through said ears and lever
and havingthe leversecured uponitby means
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li* of the float-lever H projects into the slot
¢®. The long arm of the float-lever has a
float H' secured to its end.

In practice the water-inlet 1s connected to
an ordinary water-service pipe or other source
of water under pressure, and the waste-out-
let 18 connected to a sewer or other waste. A
suitable fluid-pressure regulator is preferably

connected to the inlet, so as to regulate the

pressure under which the aetuatm}:-' water 1s
desired to enter the air-eompresser. When
water is admitted through the inlet, (the air
and water chamber being presumed to be
empty, and consequently the float at its low-
ermost position and the primary valve in its

raised position,) the actuating water will pass
up through the inlet-channel into the bottom

of the valve piston-chamber, pressing down-
ward upon the valve and upward against the
piston. 1 |
lower port-of the primary-valve chamber and
pass from said ‘port to the: distributing-port,
and-thence tothe space above the main-valve-
actuating piston, pressing downward upon
the latter. - As-inlet water is thus on ‘both
sides of the main-valve-actuating piston, the
pressure upon the latter will be equalized,
and the downward pressure upon the main

controlling-valve will force the latter down-
ward .past the annular port in the main con-
The inlet water may

trolling-valve chamber.
thus ‘pass into the air:and water chamber,
wmduaﬂy filling the latter and compressing

the air within the same and forcing it out
At the same time

through the -air-outlet.
the: SUpply water passes through channel 7
into the lower portion of the primary-valve
chamber, so that thereis:an equal pressure

of inleét water respectively at the top and

bottom ‘portions of the primary-valve cham-
ber. As the water rises'in the air and water
chamber it will raise the float, and the float
will, 'when'it'arrives at the reqmred height,
force the primary valve down into the p031-
tion illustrated in Fig.I. ‘When the primary
valve is forced down the communication in
the primary-valve: ehambel between the in-

let-port-and the d1st11but1nn-p0rt in the same

will be cut off rand communication will be es-

tablished between the outlet-port and the dis-

tributing-port. Thiswill admit of the actuat-
ingwater in the valve-actuating piston-cham-
be1 exertingupward pressureagainstthelarge
valve- ‘L(,tuetmﬂ* piston, so that it may f01 ce
said piston and the main controlling-valveup-
ward, the waterabove the main-valve-actuat-

ing plston escaping tlirough the distributing

ehfmnel and’ port and out thlouﬂ'h the: Waste

When the main contlollmﬂ-va,lve 18 raised

past the annular portsin the main controlling-
valve chamber, eommumeatwn 'will be estab-
lished between the air and water chamber

and-the-waste, allowing the water to escape
‘When the

from theair and water chamber.
water arrives-at its lowest level, the float will

have reached its lowermost p051t1011 and will
have raised the primary valve, when the oper-

The inlet water will ‘also enter the

570,540

| ation will be again repeated. The independ-
ent water-channel 0° admits of water beneath

the primary valve escapingthrough the waste
after the main eontrolhnn-valve has been

70

raised a short distance from its lowermost po- .
sition, so that the force of the water against: -

the 11ppe1 piston of the primary valve may

forece said valve downward and shift it into

the positionillustrated in Fig. I, in which full
communicationisestablished between the up-
per portion of the main-valve-actuating pis-
ton-chamber and the waste, so that the malin.
controlling-valve may be raised and full com-.
munication established between the air and
mentioned channel §° were not provided, the
float might rise to a certain level and might
push the. primary valve downward to justsuffi--
cient distance to partly uncover the distribut-
ing-port and establish a partial connection

This
would admit of the main valve and its con-
trolling-piston being but slightly raised, when
absolute free communication between-the air.
and water chamber and the waste would not
beestablished. As, however,theslightrising
1:0f the main contr ollin g-valve establishes com-
munication between the lower portion of the 95 -
primary-valve chamber ‘and the waste, the -
force of the actuating water upon the -u-pper
piston of the primary valve will be sufficient -
{ito force said valve down, irrespective of the

downward-foreing aetlon of thefloatand ﬂeat-"

lever. I
The foregoing operatlon 18 dependent uponf .
the fact that there is alwa,ys a slight leakage
in the distributing-piston ¢’ of the Pprimary '
valve, such leakage permitting of the water
on the upper Slde of the main-valve piston
passing sufficiently out'through channel ffat -
the proper time intothe ouﬂet-port f tocause
such piston totake a slight rise, so.asto give. .
the said water conneetlon between the chan-'

water chamber and the vwaste.

between said port‘and the outlet-port.

nel b° and the waste-water outlet.

Other modes of applying the -principle of.' o
my invention may be employed for the mode
herein explained. Change may thereforebe
made as regards the mechamsm thus dis-
closed, 'prmr'ided the principles of construc-

s

tion set forth respectively in the following

claims are employed.

T therefore particularly point out and dm-_ E
1. In a hydraulic air-compressor, the com-' S

tinctly ¢laim as my invention—

bination with a main-valve chamber having.a

waterconnection withtheairand water cham-

ber, and a primary-valve chamber, of a water-
, 12§
such channel being independent of said water R
connection between the main-valve chamber =
and the air and water chamber, subsmntlallyj

channel between said two velve chiambers

as Set forth.

In a hydraulic air-eompressor,- the- com-
blnetlon with a main-valve. chambel anda
primary-valve chamber, of a water-channel
between the two; such channel connecting:
| with the mam-valve chamber at a point. ofg'_-
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the latter nearer the waste-water ouﬂet than
18 the water connection of the main-valve

chamber with the air and water chamber, sub-

stantially as set forth.

3. In a hydraulic air-compressor, the com-
bination with a main-valve ehamber and a
primary-valve chamber, of a water- ehannel
between the two; such channpel connecting
with the main-valve chamber at a point of

the latter farther from the supply-water inlet

thanisthewater connection of the main-valve
chamberwith the airand water chamber, sub-
stantially as set forth.

4. In a hydraulic air-compressor, the com-
bination of an air and water chambel
valve chamber with ifs main valve, a piston-
chamber with its piston connected to such
valve, a primary-valve chamber with its pri-
mary valve, and a supply-waterinlet between
such main velve and its connected piston; to-
gether with a water-channel connecting one
end of the primary-valve chamber with the
main-valve chamber at a point of the latter
nearer the waste-water outlet and farther
from the supply-water inlet than is the water
connection of such main-valve chamber with
the air and water chamber, substantially as
set forth.

In a hydraulic air-compressor, the com-
bmetlon of an air and water chamber, a main-
valve chamber with its main valve, a piston-
chamber with its piston connected to such
valve, a primary-valve chamber with its pri-
mary valve, said valves and piston having
remproeatmﬂ' vertical movement; towether
with a water-channel connected at its upper
extremity with said piston-chamber at a
point constantly above the piston, a constant-
supply water-inlet between the piston and
the main valve, water connection between
the main-valve chamber and the air and
water chamber, an independent water-chan-
nel connecting together the lower portions of

the two valve-chambers at a point of the

a Tnain--

| main- Velve chamber below its water connec-

tion with the air and water chamber, and a
waste-water outlet.leading from ,the main-
valve chamber belowsaid independent water-
channel, substantially as set forth.

6. Ina hydraulic air-compressor, the com-
bination of an air and water chamber, a

valve-casing formed with a large piston-
chamber having communication at its lower

end with the water-inlet, and a smaller valve-
chamber having a port which communicates

outlet at its bottom, said piston-chamber and
valve-chamber being axially alined and com-

municating with each other; a primary-valve

chamber having a distributing-port at its

middle which communicates with the upper

end of the piston-chamber, and an outlet-
port at its upper portion, and an inlet-port
at 1ts lower portion, and having a channel
which extends from the bottom of the pri-
mary-valve chamber to the main-valve cham-

ber beneath the distributing-port in the lat-.

ter; a main controlling-valve having play in
the main controllin w—valve chamber, and pro-
vided with a ’V&lVB-&CtH&tlI] o plston having
play in the piston-chamber; a primary velve
having three pistons, the mlddle one of which

45
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with the air and water chamber, and a water-
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has pla,y at both sides of the distributing-

port in the primary-valve chamber, and the
end pistons of which are permanently to the
outside of the inlet and outlet ports; and a
suitable float mechanism connected to the
primary valve, to actuate the latter at the

75

extremes of the rise and fall of water within

the air and water chamber, substantially as
set forth.

30

In testimony that I claim the fmecromn' to

be my invention I have hereunto set my hand
this 5th day of March, A. D. 1896. -
JOSEPH H. CHAMP.

‘Witnesses:
THOS. B. HALL,
- A. EMERKEL.
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