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UNITED STATES PATENT OFFICE.

ADOLPH G, NOACK AND LOREN/ . GROSSMAN OI‘ CLEV]LLAND OIIO, AS-

SIGNORS, BY MESNE ASSIGNMENTS TO CLEMENT L. V. LVANS TRUSI‘LE,
OF TIIE BERNER-MAYER COMPANY OF SAME PLACE

: HYDR_AU LIC AIR-_COM PRESSOR.

SPEGIFICATION formmg part of Letters Patent I\To 606 "732 dated J uly B, 1898
~ Apnlication filed December 24 1396, Serial No. 616 839 (No model.)

To all whom ¢ ma,y concern:

Beitknown that we, ADOLPH G. NOACK and
LORENZ S. (:ROSSHA\I citizens of the United
States, and residents of Cleveland, county
5 of Cuyahom, and State of Ohio, hewe in-

- vented certain new and useful Impl ovements
- in Hydraulic Air-Compressors, of which the
following is a speelﬁeatlon the prineciple of
the invention being therein explained and
io the best mode in whwh we have contemplated

applymﬂ' that principle, so as to distinguish
it from other inventions.

The annexed drawings and the follo‘mn'DF

description’ set forth in detall one: mecha,n-

15 ical form embodying the invention, such de-

tail construction being but one of various me-

chanical forms in Whlch the principle of the
invention may be used.

In said annexed drawings, Figure I repre-

20 sents a vertical section of our improved hy-

draulic air-compressor; Fig. 1I, an enlarged

vertical section of the valve mechanism of the

same, illustrating the main controlling-valve

in position for exhausting the water out of

25 the cylinder; Fig. 111, a similar section illus-

trating the main controlling-valve in position

for a,dmlttmﬂ‘ water into the cylinder, and

Fig. IV a plan view of the base of the com- |

pressor.
3o The air-compressor hasa eylmder 1, a base
2, and a top 3.
| ﬂ*lass, although it may be made of any suit-
able materlal

water-inlet 4, which may be connected to a

35 water-service pipe or other source of water
under pressure, and with a water-outlet 9o,
which may be suitably connected t0 a waste-

pipe.

ton chamber 7 and a valve-chamber 3, said

valve-chamber being arr anged below the Pis-
ton-chamber and in axml ahuement with the
same and being of a smaller diameter than
said piston- chambel The water-inlet is con-

40

45 nected to the lower end of the piston-cham-
ber by a water- p&ssan*e 9, and the valve-
chamber has a series of openmﬂ‘s 10, which
extend through the walls of the chamber and
form a p01t communication between the

The lower |

.50 valve-chamber and the cylinder.

The cylinderis preferably of

The base 1s formed with a

A valve-casing 6is secured to the base
within the cylinder and has an actuating-pis-

| end of the Valve-_-chamber is open and is a

short distance above the base of the valve-
casing,j 80 as fto form a water-outlet port,
which is controlled by the main controlling-
valve and which communicates with the 55
waste-port 11, through which the water-out-
let commumcateb W11311 the cylinder, through
the bottom of the same. A port 12 extends
from the upper end of the piston-chamber to
near the lower end of a primary-valve cham- 6o

“ber 13, which has a valve-seat 14 at its lower

end, which connects with- the water-outlet
through a port 15. A valve 16 has an actu-
a,tmcf-plston 17, whichreciprocates within the
actuating- plston chamber,and has a piston 18 65
at its 10%61 end which 1e(31p100ates within
the valve-chamber. The water-inlet opens
into the lower end of the actuating-piston
chamber. The stem of the valvehasanaxial
bore 19, which extends out through one side 7o
of the same into a circumferential groove or

recess 20, which is covered by a sleeve 21,

which secures the packing of the actuating
valve-piston. Said sleeve has a nipple 22,
provided with a strainer 23, which nipple 73
communicates with the axial bore, so that wa-
ter may pass through said strainer, nipple,
and bore intothe upper end of the actuating-
piston chamber. The valve 18 has a seat
against the base of the pump and will when 8o
in its lower position close the outlet-port of
the valve-chamber and will cover the water-
outlet. A valve 24 has a seat at the lower
end of the primary-valve chamber 13 and has
sufficient play, besides being of a less diame- 83
ter than the said valve-chamber, to admif of
the port 25 of the passage 12 to connect with
the passage out through the bottom of the

primary-valve chamber The valve 13 has &

stem 25, which slides in a packing-boxat the go
top of the valve- chamber.. A lever 27 is ful-
crumed at one end upon the valve-casing and

hasa slot 28, through which the primar y-valv

stem pro;]ects Sald stem . is provided with L
two shoulders 29 or any other similar styleof g5
shoulders, so that the valve-stem will be |
shifted when the lever is either raised or low-
ered. Theouterendoftheleverisformed with

an eye 30, through which the lower end of a

rod 31 passes. Said 10W61 end is plowded 100
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with an enlargement 32, which will engage the
eye of the lever and raise the same when the
rod is raised. A float 33 has play upon said
rod and mayrise and fall with the water which
passes into the eylinder. The upper end of
the rod has a stop or shoulder 34, which may
be engaged by the float, so that the rod may
be raised when the float arrives at the upper-
most end of itsstroke. The top 3 of the pump
has an air-inlet 35, which is controlled by a
valve 36, and has also at its center a valve-
casing 37, the upper end of which is provided
with an air inlet and outlet 88, controlled by
an inlet-valve 39 and an outlet-valve 40. A
nipiple 41 is provided for convenient connec-
tion of a tube or whatever other connection
may be made between the air-compressor and
the place where compressed air is required.
A piston 42 plays within the valve-casing 37
and is formed with a cup 43 at its upper end,
which has communication with an axial hore
4L through the piston. A spring 45 bears
against the upper end of said piston, serving
to foree it down. A valve 46 has a seat
against the lowerend of the axial bore 44 and
rests against the upper end of the float-rod
sl. A yoke 47 extends from the under side
of the piston and has the float-rod passing
through it. Stop-serews 48 are provided in
the valve-casing, so as to stop the piston at

its downward movement,eaused by the spring. |

The float-rod is provided with a nut 49, which
may be engaged by the yolke, so that the float-
rod may be drawn upward when the piston is
foreed upward. |

In practice when the compressor has its
water-inlet conneeted to a source of water
under pressure and the wasteis suitably con-
nected to discharge the exhaust-water we
will, for the sake of illustration, presume that
the parts of the compressor are in the posi-
tion illustrated in Fig. 1. When the parts
are 1n such position, the water enters through
the water-inlet into the lower end of the Pis-

ton-chamber and upper end of the valve- |

chamber and passes through the openings 10
into the eylinder, raising the float. The pri-
mary valve is seated against its seat, being
held there by the pressure from above of the
inlet-water,and the inlet-water passes throt oh
the passage in the actuating-piston of the

main controlling-valve, so that the pressure |

against said piston will hold the main valve
against its seat, closing the outlet.
the float arrives at the uppermost end of its
stroke, it will strike the shoulder 34 and raise
the float-rod. This will cause the upper end
of said rod to raise the valve 46 against its
seat, so that the water still rising in the cyl-
inder may foree the piston 42 upward against
the force of the spring. The rising of said
piston by the action of the water will cause
the yoke of the piston to engage the nut 490,
so that the float-rod will be positively raised.
By the arrangement of the piston and valve
for the same at the outlet for air from the
cylinder water will he prevented from pass-

ing up through the air-outlet valve.

When
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Should
water, by some accident or other, pass the
valve and rise upward into the air-outlet, the
cup of the piston will receive such water,
which may thereupon be drawn back into the
cylinder through small passages 50, provided
in the bottom of the cup. When the float-
rod 1s raised, the enlargement at the lower
end of saidrod will engage the primary-valve-
controlling lever and raise the same, thereby
raising the primary valve. As soon as the
primary valve is raised connection is made
between the upper end of the valve-actuat-
ing-piston chamber and the waste, so that
the pressure of the inlet-water from helow
will raise the main controlling-valve piston
and the valve. This will open the outlet
through the base of the cylinder, causing the
water to flow out and the float {o sink with
the water. As soon as the float strikes the
primary-valve-controlling lever the primary
valve will be seated, closing the outlet from
the primary-valve chamber.. This will cause
the 1inlet-water to pass through the main con-
trolling - valve-actuating piston and stem,
causing the piston and valve to move down-
ward, closing the water-outlet. As soon as
the water-outlet is closed the water-inlet into
the cylinder is uncovered by the main con-
trolling-valve, and the float will again rise.

The air-inlet 35 is provided so as to admit
air into the cylinder as soon as the waste for
the actuating-water has been opened. Ifsaid
inlet were not provided, the compressed air at
the top of the cylinder might keep the air-
inlet valve 39 closed, so that the water would
not exhaust, and no air would come into the
pump. A cup-shaped guide 51 is formed
upon the top of the valve-ecasing, and the
lower end of the float-rod rests in said guide
when therod is lowered. The guide will pre-
vent the rod from being displaced when the
compressor 18 transported from one place to
another and will retain the rod in its upright
position. The channel which conneets the
upper portion of the main controlling-piston
chamber with the primary-valve chamber has
a suflicient capacity exceeding the capacity
of the passage through the actuating-piston
to admit of water being discharged from the
chamber faster than it can enter.

The main controlling-valve is at both ex-
tremes of its throw within the valve-chamber,
so that it will at all times be fully and truly
ouided in its stroke and will not be liable to
get out of alinement and to thus cither fail
to close the water-outlet upon its downstroke
or to get caught by the edge of the valve-
chamber upon its upstroke. As the by-pass
provided for the inlet-water through the ax-
1al bore in the main controlling-valve-actu-
ating-piston stem permits said actuating-pis-
ton to be packed and tothussnugly (it within
its eylindrical chamber the piston and valve
will be perfectly guided in their stroke with-
out danger of deviating from the axial line

L and the consequent jamming and stopping of
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the piston and valve, such as is liable to hap- |
pen and does happen in similar valve strue-

tures where the controlling-valve is not at all
times guided by a chamber and where a wa-
ter by-pass from the opposite sides of the ac-
tnating-piston isformed by making such pis-
ton of a smaller diameter than its chamber
and thereby rendering it liable to wabble.
As the primary valve is of smaller diam-
eter than the valve-chamber, it is only neces-
sary to raise the valve in the slightest degree
to uncover the outliet-port and theleby con-

nect the outlet-port from the valve-control-

ling-piston chamber. This fact admits of the
employment of the lever for increasing the

-slight power of the rising or falling fioat at

the extremes of its stroke to overcome the
frictional and other resistance to the move-
ment of the primary valve and its stem.
The slight degree of movement required for
the primary valve also insures a very sensi-

- tive action of the compressor, as the primary

30

35

40

45

valve may be raised and seated even though
the float should not on account of back pres-

sure by air decrease in the actuating-water
pressure or for other reason fully complete
1ts stroke.

Other modes of applying the principle of
our 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 construction
set forth respectively in the following clmms
are employed.

W e therefore particularly pointoutand dis-
tinctly claim as our.invention—

1. In a hydraulic air-compressor, the com-
bination of an air-and-water chamber pro-
vided with a water waste-port in its bottom,
a maln controlling-valve chamber supported
a distance above said waste-port to form a
water-outlet between its lower edge and the

waste-port and having commiuinication at its

upper end with the water-inlet and having a
port in its side communicating with the in-

- terior of the air-and-water chamber, a main

50

55

controlling-valve having play in said valve-
chamber and constructed of such length as
to remain partly or entirely within the V&lve-
chamber when lowered to close the water-
outlet and coverthe waste-port and to uncover
the port in the side of the valve-chamber or

raised to uncover the outlet and waste-port
~and to cover the port in the side of the valve-

chamber, a piston and chamber connected to
actuate said main controlling-valve, and a
primary valve controlling the water for said

piston and chamber and connected to be

60

actuated by the rise and fall of the water in
the air-and-water chamber, substa,nmally as

- set Torth.

2. In a hydraulic air- compl essor, the com-
bination of an air-and-water cha,mbel

&1l

actuating-piston chamber having the water-
inlet at its lower end and a water-outlet at
1ts upper end, a main controlling-valve cham-
~ber having itsupper end open into the bottom

of the piston-chamber and having a port in
its side opening into the air-and-water cham-
ber and forming a water-outlet at its lower
end, a main controlling-valve in said valve-
chamber and an actuating-piston provided
with a packing and sliding in the piston-
chamber and connected to the valve by a
stem having a passage extending through its
side and up through the top of the piston, and
a primary valve controlling the outlet from
the top of the piston-chamber and connected
to be actuated by the rise and fall of water in
the air:and-water chamber, substantlally as
set forth. |

3. In a hydraulic air-compressor, the com-
bination of an air-and-water chamber, a main
valve controlling the inlet and outlet of the

actuating-water into and out of the chamber,
an actuating-piston chamber connected to

the inlet at one end and having an outlet at

75

So

the otherend, an actuating plstonreclproca,t- |
ing in said ch&mber and connected to the

main controlling-valve and provided with a

water-passage thloufrh it, a primary-valve

chamber having an outlet ab its end formed
with a Valve-seat and having the outlet from
the piston-chamber opening into it, and a
primary valve of less diameter than the pri-
mary-valve chamber playing against the
valve-seat and connected to be actuated by

the rise and fall of water in the air-and-water
i chamber, substantially as set forth.

4. In a hydraulic air-compressor, the com-
bination of an air-and-water chamber, a main
valve controlling the inlet and outlet of the
actuating-water into and out of the chamber,
an actuating-piston chamber connected to the

inlet at one end and having an outlet at the

other end, an actuating-piston reciprocating
in said chamber and connected to the main
controlling-valve and provided with a water-
passage through it, a primary-valve chamber

having an outlet at its end formed with a

valve-seat and having the outlet from the pis-
ton-chamber opening into it, a primary valve
of less diameter than the primary-valve cham-
ber playing against thevalve-seat, a lever ful-
crumed at one end and having movable con-
nection with the valve-stem mnear said end,
and a float connected to said lever to raise the
same at the upper end of its upstroke and to
depress the same at the lower end of 1ts down-
stroke, substantially as set forth.

5. In a hydraulie air-compressor, the coms-
bination of a valve-actuating lever, a float-
rod and a float npon the same, said rod sliding
through an opening in said lever and having
a stop at its end for engaging said opening,

Q0O
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and a cup-shaped guide which registers with
the end of said float-rod andreceives sald stop
when the rod is lowered, substantially as set

forth.

6. In a hydraulic air-compressor, the com-
bination with a float and float-rod constructed

130

to actuate the valve mechanism, said rod hav-
ing a stop atits upper end and constructed to

| be lifted and lowered at the two extremities
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of the stroke of the float, of a valve-casing in
the top of the COIHDIQS‘&.OI -cylinder and hay-
g valve-controiled air inlet and outlet, a
plston in sald casing and having an axial pas-
sage and a yoke upon ifs under side through
which the upper cnd of the float-rod passes
and which engages the stop upon the same,
a spring beamm downward against the pis-
ton,andanupwardly-closing valve for the pas-

sage through the piston A resting against
the upper end of the float-rod, saubstammll}
as Set forth.

In a hydraulic air-compressor, the com-
bnmhon with a float and float-rod constructed
to actuate the valve mechanism, said rod hav-
ing a stop at its upper end and construeted to
be lifted and lowered at the two extremities
of the stroke of the float, of a valve-casing in
the top of the compr 0SSOI cylinder and hm*

!
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ing valve-controlled air inlet and outlet, a
piston in said casing and having an axial pas-
sage and a yoke upon its underside through
which the upper end of the float-rod passes
and which engages the stop upon the same,
a spring bemmrr downward against the pis-
ton, an u pwm*dly -closing v alve for the pas-

sage through the piston zmd resting against

the upper end of the float-rod, and an auxil-
1ary air-inlet valve in the top of the eylinder,
substantially as set forth.

In testimony that we claim the foregoing to
be our invention we have hereunto sct our
hands this 12th day of October, A. D. 1896,

ADOLPII G. NOACK.
LORENZ S. GROSSMAN.
YWitnesses:
WM. SECHER,
If. I. BROWN.

20

25

30




	Drawings
	Front Page
	Specification
	Claims

