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UNITED STATES

!

PATENT OFFICE.

WILLIAM F. STARK, OF NEW YORK, N. Y., ASSIGNOR TO THE STANDARD
~ PUMP AND FILTER COMPANY, OF NEW JERSEY.

HYDRAULIC AIR-COMPRESSOR.

SPECIFICATION forming part of Letﬁéx‘s_ Patent No. 602,247, dated April 12, 1898,
Application fled May 21,1897, Serial No, 637,504, (Nomodel)

To all whom it may concern: -

Be it known that I, WILLIAM F. STARK, a

citizen of the United States, residing in the

city, county, and State of New York, have in-

vented certain new and useful Improvements
in IIydraulic Air-Compressors, of which the
following is a specification. | -
~ T'his invention relates to the class of hy-
draulic air-compressors of which the com-
pressor shown in the patent to E. M. Hugen-
tobler, No. 342,798, dated June 1, 1886, is a
type. In fact, the present compressor oper-
ates on the same principle as that desecribed
in said patent; but the object of the present
invention is in the main to simplify the con-
struction, avoid a multiplicity of mechanical

parts, and avoid loss of water by waste.
The accompanying drawings illustrate an
embodiment of the invention. -
Figure 1 is a vertical axial section of the

~compressor, showing the cup - float seated

downward and closing the inlet parts for the
liquid. Fig. 2 is a similar view to Fig. 1, but
showing the cup-float seated upward and clos-
ing the outlet for the liquid. Figs. 3 and 4

are horizontal sections in the broken planes

indicated, respectively, by the lines % and a*
in Fig. 2. Fig. 51is an under side view of the
shell 12. Fig. 6is a plan view of a part of the
base, showing the inlets 8. Fig. 7 is a hori-
zontal section through the waterinlet and out-
let in the base. Fig. 8illustrates a modifica-
tion of the means for operating the lever 19.

It may be said, primarily, that this com-

pressor 18 automatic in its action, the water

rising in the compression-chamber and dis-
placing the air, which is forced by way of
the air-outlet to the air holdér or reservoir.

When the water shall have risen to a prede-.

termined level, the air-inlet is opened and the
water flows off, being replaced by air. The
operation is then repeated and will continue
so long as the pressure in.the holder is less
than that of the incoming water.

1 1s a casing or cylinder clamped between
a head 2 and a base 3 by rods and nuts 4.
(Seen in Fig. 3.) Inthe base isan inlet 5 for
the water or other liquid, provided, as seen
in Fig. 1, with an ordinary pressure-regulator

stem 13. In thisstem isloosely

| 6, which will require no deseription. The in-

flowing water enters an annular chamber 7,

formed in the base, and rises into the com-
pression -chamber of the casing 1 through

ports 8 in a ring 9, which forms a cover for

said annular chamber 7. The base 3 has also

an outlet 10 for the waste water from the com-
pression-chamber, as will be more fully here-
1inafter explained. |
In the bottom of the chamber of the casing
1 1is fixed, by a rod 11 and nut 11%, a hollow

shell 12 of a mushroom shape, which has an
‘annular marginal opening or port 12* in its

lower face, leading to a central passage 12" in
the stem of the shell, and thence to the outlet

10. Rising from the crown of the shell 12 is
a tubular stem 183, the function of which will

be hereinafter explained.

14 1s the cup-float, open at the top and hav-

ing an aperture in its bottom through which

.passes the eylindrical stem of the shell 12, the

¥

margin of the aperture fitting snugly, but
not tightly, about the said stem. When the

cup-float 18 in the position seen in Fig. 1, its

bottom rests on and closes the inlet-ports 8,

and when it rises a rubber packing 15 on the

upper surface of its bottom bears on the un-

.der surface of the hollow shell 12 and closes

the annular port 12*. To effect a perfect
closure, the margins of the port 12* may be
beveled or brought to an edge, as shown.
The movement up and down of the cup-float

need not be great, about a quarter of an inch

or even less serving the purpose..

On the stem 13 is mounted to slide freely
an upper float 16, supported when in its lower
position on a slight shoulder or stop on the
| itted a lifter-
rod 17, and on the upper end of this rod is
secured an adjustable head 18, which is in

‘substance a nicked button, to receive a screw-

driver having a tubular shank which screws

| onto the upper end of the rod 17.. Te keep

the rod from turning when the head 18 is
screwed down or up thereon for adjustment,

1t is preferred to make the bore in the stem

13 square in cross-section and to fix on the
rod 17 one or more square blocks 17* to fit
loosely in said bore. The button of the head
18 1s large enough to take over the float 16,
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s0 that when the ﬂ_oat rises it will take under |

the button and lift the rod 17. |
The stem 13 is connected to the shell 12 by

‘a fork at its base, and fulcrumed on the shell
is a lever 19, one end of which fakes under

i

the lower end of the rod 17 and the otner un-
der some part of the cup-float. IFor conven-

ience of adjustment a serew 20 is set in the

bottom of the cup-float, and the end of the
lever 19 takes under the broad head of this
SCrew. |

In the head 2 of the casing is formed a cham-
ber or recess provided with a removable cap-

plate or cover 21, in which is formed the air-.

inlet 22 and on the under side of which is
fulerumed at 7 a lever 23. At its outer end

this lever carries a valve 24, preferably of
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the valve 24 from 1ts seaft.

rubber, which closes upwardly against the air-
inlet to stopit, and at its inner end it has an
apertured head 23*, arranged directly over
the head of the rod 17 and directly under the
air-outlet neck 25 in the head 2. Secrewed
onto the neck 25 is the usual nipple 26 to re-
ceive the air pipe or hose which conducts the
air from the compressor to the holder, and on
a nipple 27 within the body of the nipple 20
is the ordinary slitted rubber check 23, which
prevents the air from returning to the com-
pression-chamber.

The operation of the compressor will now
be described. Premising that the compres-
sion-chamber is primed (as it will always be
when in use) with water about the cup-float
sufficient to buoy it up to the position seen
in Fig. 2 the water is turned on, and flowing
in at the ports or inlets 8 it rises about the

cup-float, thus holding it up firmly to the

shell 12.  As the water continues to rise 1t
first fills the cup-float and continues to rise
in the chamber, displacing the air above it
and compressing the latter or forcing it to the
holder. It will be noted that during this op-
eration the valve 24 is closing the air-inlet 22,
the head 23* on the opposite end of the valve-
lever sufficing to keep the valve up to its
seat about the inlet. As the water continues
to rise, however, it begins to submerge the
upper float 16, and when the submergence
suffices to buoy up said upper float the latter
rises, and carrying with it the rod 17 it lifts
the inner end of the valve-lever 23 and moves
Instantly the air
tension is relieved and the cup-float 14 falls

to the position seen in Fig. 1, thus closing

the inlet-ports 8 and stopping the further in-
flux of water.

tively small. When the cup-float falls, the
annular outlet-port 12 in the shell 12 1s
opened and the water flows out thereat, thas
allowing the upper float 16 to descend and
the air to enter at the air-inlet 22. It will be
obvious, however, that but for some means
of keeping the air-inlet open it would Dbe

closed when the float 16 descended. The le- |

This it is enabled to do by
the cup-float being made relatively heavy and
the aggregate area of the inlet-ports S rela-

ver 19 and the screw 20 on the cup-float pro-
vide such means. When the cup-float drops,
the head of the screw 20 draws down the outer
end of the lever 19, and the other end of said
lever takes under the lower end of the rod 15
and thus supports said rod in its elevated po-
sition under the valve-lever, so keeping the
air-inlet valve from its seat. Assoonas the
water shall have been drawn off through the
hollow of the cup-float the water incarcerated
in the compression-chamber exterior to sald
float and which rises to the level of the top
of the float will again buoy up or lift the cup-
float, and the operation above described will
be repeated. Thisoperation will go on auto-
matically until the tension of the air in the
holder or reservoir becomes too great, when
the operation will cease until this tension 18
reduced. Then the operation will proceed
again as before.

In this class of devices it is very important
that easy access should be had to certain parts
for adjustment, and in my construection this
easy access is afforded. For example, 10 ad-
just the head 18 of the rod 17 up or down
without removingthe head 2 the operator has
only to remove the air-outlet nozzle, litt out
the innernipple on which is the rubber check-
valve, and pass down a screw-driver through
the aperture in the head or end of the air-
valve lever in order to rotate the head 1S.
The air-inlet valve may be reached and ad-
justed by removing the cap-plate 21, as the
lever 23 is fulernmed on and connected to
this cap-plate. These features of construc-
tion are important, as it frequently happens
that these adjustments must be made and the
valve 24 renewed after the compressor has

been set up and at work.

By weighting the floats 14 and 16 the proper
regulation may be effected. If the float 16 be
made heavier, the water will rise higher in
the chamber before said float is lifted. Nor-
mally during the usual operation of the com-
pressor the water stands in the compression-
chamber exterior to the cup-float at about the
level of its top, and the cup-float should be
so weighted that it requires the water to
stand at about this level in order to lift it.
Otherwise the cup will lift and close the out-
let Lefore the whole of the water.flows out.

The adjustment of the head 18 on the rod
17 and the adjustment of the screw 20 are

necessary to cause the air-inlet 22 to be
‘opened at the proper time.

If the air-inlet
valve 24 should stick and remain closed from
any cause, the water may continue to risein
the compression-chamber and eventually pass
the air-check valve at the outlet. To pre-

vent this and as a precautionary device, a
ball-float 29, furnished with a rubber disk
valve, is fixed to a grooved or fluted stem 30,
which is suspended in the outlet-bore in the
inner nipple 27. This device does not pre-
vent the outflow of air, but when the water
rises it raises the ball-float 29 and closes the
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outlet.
disk-like base 27*, which fits in and rests on
a shoulder in the neck 25 and is held down
1n place by thescrew-cap formed with the nip-
ple 26. The float 29 fits loosely in the neck
and may be withdrawn by first removing the
outer nipple 26, thus leaving a free passage
through the neck for the insertion of a screw-
dI‘lVGI‘

1o prevent the rotation of the cup- ﬂoat
there is a pin 31, Fig. 2, in the base, which
passes up into the hollow serew 20.

Fig. 8 illustrates a slightly different con-
struction of the means for operating the le-
ver 19 on the shell 12. In this construection
aring-like weight 32 is fixed in the bottom of
the cup-float, and 1t has formed on it or fixed
to it an upright 32*, having an arm 32°, which
projects out over the lever 19, and in this arm
18 set a screw 207, which 1 1mp1nﬂ'es on the lever
19. The arm 32° may have several screw-
holes, in either of which the screw 20° can be

set so as to Impinge on the lever at different

distances from its fulerum. In this casethe
pin 31 passes up into a hole or socket in the
Itshould, perhaps, be explained
that the cup - float when it rises exposes a
much greater area to pressure on the lower
tace of its bottom than on the upper face
thereof, the mushroom-head of the shell 12
occupying considerably more area than the
stem of sald shell, and hence when there is
tension on the air above the rising water in
the compression-chamber in excess of atmos-
pheric pressure the differential pressure on
the submerged cup-float holds the latter in
its elevated posibion; but the float 16, being
pressed upward by the rising water, finally
forces the air-inlet valve from its seat and
the small amount of incarcerated air at the
top of the compression-chamber instantly es-

capes with a puff. At this instant the rela-
tive
submerged and properly-weighted cup-fioat
come normally into play and the latter falls
to the position seen in Fig. 1, opening the
water-outlet and seating itself directly over
and closing the water inlets or ports 8.

Having thus described my 111V6nt1011 I
claim—

1. A hydraulic air complesqor of the ehar-
acter described having a water-inlet port
opening into the eompres'sion-ohamber at its
bottom, a water-outlet port opening down-
ard, and a submergeable cup-float having
its bottom between said ports and adapted to
close the water-outlet port when buoyed up
by the water, and to seat itself directly on
and close the water-inlet port when it sinks
by gravity, said cup-float having sufficient
welght when submerged o prevent the in-

flux of water and being guided in its up-and-

down movements, substantially as set forth.
2. Inahydraulicair-compressor of the char-

‘acter described, the combination with the

The nipple 27, it will be seen, has a |

e specific gravities of the water and the

-4

municating with liquid-inlet ports 8, opening
into the compression- -chamber from the bot-
tom, and a main outlet for the liquid, of the
qhell 12, having an outlet-port 12*, commu-
me*aﬁnw with the main liquid- outlet through
the upright stem of said shell, and a cup-ﬂoat
14, adapted to move up and down on the stem
of the shell 12, and to close the ontlet-port
12*when buoyed up, and to seat on and close
the inlet-ports 8 when it sinks to the bottom
of the compression-chamber, substantially as
set forth.

3. Inahydraulicair-compressor of the char-
acter described, the combination with the
fixed, upright stem 13, forming a guide for the
rod 17, the said rod, having a head 18, the
valve controlling the air-inlet, and the lever
23, carrying said valve and having its arm ar-
ranged over the head 18, of a lever 19, ful-
crumed on a fixed part, one arm of which
takes under the rod 17, the cup-float having
a projection which takes over the other arm

of the lever 19, and the upper float 16, guided

on the stem 13 and adapted to take under the
head 18, when the float rises, whereby the air-
inlet is opened by the rise of the upper float
and kept open by the descent of the cup-float,
substantially as set forth.

4, Ina hydraulic air-compressorof the char-
acter described, the combination with the
head or cover of the compression-chamber,
and the removable plate 21, having in it the

‘alr-inlet 22, of the valve-lever 23, fulcrumed

on said plate 21, and the valve 24 mounted
on one arm of said lever, the other arm of the
lever being weighted to keep said valve up to
its seat whereby ready access to said valve
and lever is provided, substantially as set
forth.

5. In ahydrauh@ air-compressor of the char-

acter described, the combination with the up-

right, fixed stem 13, the float 16, guided there-
on, the rod 17 : gulded non-rotatively on said

| stem and having a ser ew-ad;mst&ble head, 18,

adapted to take over g part of the float, of ‘the
valve controlling the air-inlet, and the lever
23, carrying said valve, said le_ver having an
apertured head 259, which takes over the
nicked head 18, and said head 23* being ar-
ranged directly beneath the air-outlet, where-
by the head 18 may be convemently adg usted
on its stem.

6. In a hydraulic air- eompressor, the com-
bination with the casing containing the com-
pression-chamber, having a cover or head 2
and a base 3, having a main inlet 5, a cham-
ber 7, ports 8, for the admission of water to
the compression-chamber, and a main outlet
10, of the shell 12, having a hollow stem, fixed
in the base, and an annular outlet-pmt 122,
communicating with the outlet 10, the eup-
float 14, having an aperture in its bottom em-
bracing the stem of the shell 12, and adapted
to move up and down thereon to seat on and
close, respectively, the outlet and inlet for

base, having in 1t a main liquid-inlet com- | the water, an inlet for the air, a valve and
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lever controlling said air-inlet, a float adapt-
ed, when buoyed up, to open said valve, and
means, controlled and operated by the cup-
float whereby, on the descent of the latter,
the air-inlet valve is kept open, substantially
as set forth. |

In witness whereof I have hereunto signed |

( my name in the presence of two subscribing

witnesses. |
‘_WILLIAM I'. STARK.

Witnesses:
HeNRY CONNETT,

PETER A. ROSS.
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