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1o all whom it may concern:

zen of the United States , residing at Milwau-

kee, in the county of Milwan kee and State of

5 Wisconsin, have invented certain new and

useful II]lpl ovements in Hydmuhc, Air-Com-

pressors, of which the following is a specifica-

tion, Ietelence being had to ‘bhe accompany-
iny dr awings, fmmmﬂ' a part thereof.

10 ’\/Iy mvention relates to apparatus in which

air is entrained and compressed by a confined

falling body of water and separated from the
water whlle 1t is under pressure.

- I'he main object of the invention is to more
15 effectwely or completely separate the com-
pressed air from the water, and thereby make

apparatus for this par pose more efficient and

economical, and generally toimprove the con-

struction and operation of apparatus of this

20 ¢lass.

It consists in certain novel features in the
construction and arrangement of component
parts of the apparatus, and particularly of
those parts by which the separation of the air

25 irom the water is effected, as hereinafter par-
ticularly described, and pomted out in the
claims.

In the accompanying drawings like letters
designate the same parts in the several fig-

30 Ures.

Figure 11is a vertical section of a hydraulic
alr-compressing apparatusembedying myim-
provements. Fig, 2is anenlarged horizontal

~ 8ection on the lme 22, Big. 1; aJnd I'ig. 318 a

35 horizontal section on the llne 3 3, Flﬂ' 1.

Alsavertically-disposed pipe for ming a de-

scending conduit for water. It may be con-
venlently consitructed of boiler-plate or sheet
metal, but may be made of wood or other
40 Smt&ble material. It is bent horizontally at
1ts upper end and has an intake-opening com-
municatingwith adam or head-race B orother
Watel-supply, the level of which is always
- above said opening. At its lower end it is
45 bent horizontally and has alaterally-directed
and houzontall; extended dlsehawe open-
ing.
¢ is a chamber into one side of which the
lower end of the pipe A projects. Itis pref-
50 erably made of circular form in cross-sec-

{as shown in Fig. 1. It is preferably con-
Be it known that I, FRED C. STARKE, & citi-

structed of boiler-plate or sheet metal and has
a discharge-opening or series of openings ¢ ¢
| e"\s:bendmw' all around the bottom. | 55

W hen the natural fall of water is insuffi-
ctent to afford a column of the required
‘height to produce the desired pressure, a well
is sunk for the pipe A and the separating-
chamber C at itslower end. In thiscase the 6o
well may be walled up with timber and
boards or plank to form an ascending water-
conduit D, with which the outlet at the bot-
tom of the eha,mbel C communicates. At its
upper end this well or conduit opens into a 65
tall-race K, which is below the head-race BB or
other WaJter—qupply The depth of the well or
the height of the ascending water-conduit D
determines the extent or degree to which
the air can be compressed in the apparatus. 7o
Where the natural fall issufficient to afford a
water column of the required height without
sinking a well, the ascending condmt may be
‘built wp of any suitable ma,tel 1al to the re-
quired height, either around or at one side of 75
the descending conduit or pipe A. -

F' is a spreading-table supported horizon-.
tally in the chamber C above the outlet at
the bottom thereof. 1t is preferably made
circular or of a shape cor responding with that 8o
of said chamber, in which it is inclosed, and
it is formed or pr 0v1ded with an uptmned rim
f and with a perforated bottom, which allows
a part of the water discharged thereon to pass
directly through it to the outlet at the bottom 83
of the sepmatmmehambel A space is left
between the edge or rim of the table and the
walls of the chamber, this space being nar-
rower or smaller on that side toward which
the water is discharged from the pipe A and QO
increasing in area toxm*td the opposite side,

SO as to check and par tla,lly reverse the flow
of water and allow the air to more readily
and completely separate therefrom. |

G Gare air-inlet pipes leading from a point 93
above the level of the w a,tet—-supply through
and into the pipe A in or near the upper bend
thereof and terminating therein below the
level of the W.:LTBI‘—SLIpply

H is an air-delivery pipe leading out of the 100
apex or upper partof the chamber C and pro-

tion, asshown in Fig. 3, and has aconical top, | vided with an automatic regulating-valve I




1o

for maintaining a back pressure of air and

preventing the water from filling the upper
part of the chamber C and rising in said pipe.

J is a blow-off pipe extending from a point.

within said chamber at or near the level at

which it is desired to maintain the water-
level therein. 1t is plOVlded with a valve KX

and is preferably bent at its upperend to ter-
minate and discharge below the surface of
the water in the cundmt D or tail-race H in

~ order to prevent the disagreeable noise which

would be produced by the discharge from sald

- pipe into the open air.

»
20
25

30

Myimproved apparatusoperatesasfollows:
Water being supplied to the head-race B and
kept at a level therein above the intake-open-
ing of the pipe A flows through said pipe and
is discharged therefrom at its lower end upon
the Spleadmg table F'. The rapid fall of the
water through the pipe A tends to produce a
vacuum at the lower ends of the air-inlet
pipes G, and thereby air is drawn through

said pipes into and entrained with the water

in its descent through the pipe A. The alr
thus entrained with the water is subjected to
the pressure of the water column in the well
or ascending conduit D, such pressure in-
creasing as the air approaches the lower end
of the pipe A. Upon its discharge from the
lower end of the pipe A the water spreads out
over the table F and its flow is checked. The

“entrained air thus allowed to separate from

| 35
40
| 4:5
50
55
6?

65

the water is caught and held in the upper

‘part of the chamber C under a pressure equal

to the weight of the water column in the well
or ascending conduit D. The water from
which the air has thus separated flows in part
through the openings in the table F and over
the rim of said table between it and the walls
of chamber C into the lower part of said cham-
ber, thence through the outlet-openings ¢ at
the bottom of said chamber into the well or
ascending conduit D, in which 1t rises, flow-
ing off from the upper part thereof through
the tail-race B. Theregulating-valve I is set
to maintain sufificient back pressure i1n the
delivery-pipe H to prevent the water from
rising and filling the upper part of the cham-
ber C and flowing into said pipe when the com-
pressed air is used as fast as it 1s produced.
In case the compressed air is not used as fast
asit is produced, the valve K being open, the
excess will be dISGhELl ged thr onﬂ*h the blow-

off pipe J, when the water- level in the cham-

ber C descends nearly to the lower end of said

pipe.

Variouschanges in the minor details of con-
struction and arrangement of parts may be
made within the spirit and intended scope of
my i1nvention.

I claim—

1. In a hydraulic air-compressor the com-
bination of a compressed-air chamber, an as-
cending water-conduit into which said cham-
ber opens at the bottom, a spreading-table in
said chamber above the cutiet-opening at the
bottom thereof, a descending conduit having

662,824

a water-intake opening and air-inlet at the

upper end and a lateral outlet-opening at its

lower end which projects into one side of said 7o

chamber over said table and is directed across
said table toward the opposite side of saild

chamber and an air-delivery pipe leading out
of the upper part of said chamber, substan-

tially as and for the purposes set forth.
2. In a hydraulic air-compressor the com-
bination of an ascending water-condult, a

chamber opening at or near the bottom 1into

the lower part of said conduit, an air-de-

livery pipe leading out of the upper part of
said chamber, a horizontally- disposed water-
spreading mble inclosed in sald chamber

above the outlet-opening from the bottom
thereof and having an upturned rim, a de-
scending conduit or pipe having a water-in-

take opeuning above the upper outlet end of

the ascending conduit, and a laterally-direct-
ed diseharge-opening at its lower end which
projects at one side of said chamber over said
tableand air-inlets leading from a point above
the level of the water-supply into the upper
end of the descending conduit below the level
of the water-supply, bub“stantlally as and fm
the purposes set forth.

- 3. In a hydraulic air-compressor the com-
bination of a descending water conduit or
pipe having a water mtake opening and air-
inlets at the u pper end and alaterally-direct-
ed and horizontally-extended discharge-open-
ing at the lower end, an an-sepamtma cham-
ber into one side of which the lower end of
sald conduit or pipe projects and opens, an
ascending water-conduit leading out of the
lower part of said chamber and thIHﬂ' a dis-
charge-opening below the Wdtel-ll’ltdke open-
ing at the upper end of the descending con-
duit, a horizontally-disposed spreading-table
located in said chamber between its outlet
and the discharge-opening of the descending
conduit, and an air-delivery pipe leading out
of the upper part of said chamber, substan-
tially as and for the purposes set forth.

4. In a hydraulic air-compressor the com-
bination of a separating-chamber, an ascend-
ing water-conduit with which said chamber
communicates at the bottom, a perfm ated

spreading-table arranged hor monta,lly in said
chamber above its Outlet a space being left
all around between it and the walls of sald
chamber, a descending water conduit or pipe

extending above the ascending conduit and

having at its upper end a water-intake and
air-inlet and at its lower end, which projects
into said chamber, a lateral discharge-open-
ing directed across said table toward the op-
posite side of said chamber, and an air-deliv-
ery pipe leading out of the upper part of said
chamber, substantla,lly as and for the pur-
poses Set forth.

5. In a hydraulic air-compressor the com-
bination of a separating-chamber, an ascend-
ing water-conduit mth which smd chamber
communicates at the bottom, a descending
water-conduit having at its upper end a wa-
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25 1ts lower end, air-inlet pipes leading through

662,884

ter-intake and air-inlet and at its lower end,
which projects into one side of said chamber,
a laterally-directed discharge-opening, a wa-
ter-spreading table arranged horizontally in

sald chamber directly below the discharge-

opening of said descending conduit, a space
being left all around said table and the walls
of said chamber and said space being nar-
rower on the side of said table toward which
the water is discharged from the descending
conduit and increasing in area toward the
other side, and an air-delivery pipe leading
out of said chamber, substantially as and for
the purposes set forth., .

6. In a hydraulic air-compressor the com-
bination of a separating-chamber, an ascend-
ing water-conduit with which said chamber
communicates at the bottom, a spreading-ta-
ble arranged horizontally in said chamber
above the bottom, a descending water-pipe
bent horizontally and terminating in an in-
take-opeuning at its upper end and projecting
into said chamber and having a lateral dis-
charge-opening over said spreading-table at

4

3

- the wall of said descending pipe at or near

the bend or elbow at its upper end from a
point above to a point below the level of the
water-supply, and an air-delivery pipe lead-
Ing out of the upper part of said chamber,
substantially asand for the purposes set forth.

7. In a hydraulic air-compressor the com-

‘bination of a separating-chamber having a

conical top and an outlet around the bottom,
an ascending water-conduit into which said
outlet opens, an air-delivery pipe leading out
of the apex of said chamber, a spreading-ta-
ble within said chamber above the outlet at
the bottom thereof and a descending pipe

30

35

having a water-intake and air-inlet at its up- 40

per end and a lateral discharge-opening at
its lower end which projects at one side of
sald chamber over said table, substantially
as and for the purposes set forth. -

- In witness whereof I hereto af
ture 1n presence of two witnesses.

FRED C. STARKE.

Witnesses:
CHAS. L. Goss,
M. L. EMERY.

1X my signa- 43
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