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Specification of Letters Patent.  Patented Aug.20,1912.

Application filed February 28, 1911, Serial No. 611,512. " Renewed January 11, 1912, -Serial No. 670,728:

To all whom it may concern:

Be it known that I, Warter B. Moore,
a citizen of the United States of America,
and a resident of the city of Seattle, in the
county of King and State of Washington,
have invented certain new and useful Im-
provements in Air-Lift Pumps, of which th
following is a specification. o

. The present invention pertains to a com-
bined air-lift pump adapted to entrain lig-
wid and sir in alternate charges and utilize
the air for both a direct lift and an expan-
sion lift. ‘

The invention embraces certain novel fea-
tures pertaining to air control and load reg-
ulation primarily devised to Increase the
efficiency of spiral-intake pumps and herein
disclosed as auxiliary features in a spiral
pump of improved design. o »

The invention consists in the novel fea-
tures and combinations of parts as set forth

" in the following description and succinctly

defined in my annexed claims. )

In the accompanying drawing, wherein
similar reference characters designate cor-
responding parts throughout the several
views: Figure 1 is a vertical, longitudinal
section of a current-power pump embodying
the features of my invention. Fig. 2 is.an
end elevation of the same viewed from the
intake end, and Fig. 8 is a sectional side
elevation. \ .

My improved pump includes a plurality
of intakes devised to entrap air with liquid
and herein shown as induction passages 1,
9 of spiral form communicating with re-
spective oppositely disposed scoops 1, 2
and extending side by side about a rotatable
cylindrical pressure-chamber 3 which is
equipped with tubular axles 4, 5 and pro-
vided with a liquid eduction pipe 7, an air
delivery pipe 8 and a load regulator 9.

In the construction shown the passages 1,
9 extend between concentric sectional walls
10, 11 separated by parallel, spiral parti-
tions 12 which are connected with the side
walls of the scoops 17, 2’ and with an end
flange 13* whereat the passages 1, 2 com-
mumeate with respective opposite intake
openings 1/, 2”" of chamber 3. The axles
4, 5, as will be observed have peripheral
flanges 47, 5 which extend into internal
orooves of wall 10, while the partitions 12
and flange 13* are seated in external grooves
of this wall and engaged in internal grooves

of wall 11, to which wall the driving blades.

11’ are secured. The sections comprising
the walls 10, 11 are preferably wooden
staves assembled, in constructing the appa-
ratus, in respective series and secured In
place by suitable binders 11 '

The axles 4, 5 are journaled on suitable
supports, as end frames 13, 13/, arranged
to support the pump in the stream for rota-

tion by . undershot action of the water
against the blades 11’. During each rota--

tion of the pump the scoops 1’, 2" are car-

ried through the water and air, each scoop

taking up a load of water which passes

‘into its respective induction passage to be
followed by air which is cut off from return-

by the next load of water delivered into the
passage by the scoop. The charges of water
and air taken in are conveyed in the induc-
tion passages toward the opposite end of
the pump and released to chamber 3
through the openings 1/, 9’ in the same
alternating manner as taken in.

Pipe 7, which, as will be observed, ex-
tends through a stuffing box 5’ on axle 5
and is connected with a rising main or flow-
pipe 14 secured to a bracket extension of
frame 18’, is provided with an intake elbow
7/, extending into the liquid space of cham-
ber 8, while pipe 8, which extends through

pipe 7 and is secured thereto, is provided .

with angular intake and delivery end por-
tions or extensions 8”, 8’ which extend, re-
spectively, into the air space of chamber 3
and upwardly in pipe 14.

Combined with pipe 8 is an air spreading
device consisting of a circular disk 15 dis-

| posed horizontally over the discharge orifice
‘of the pipe and secured to a cross piece 147

of pipe 14. This device serves to spread the
air, in its delivery from pipe 8, well out
into the liquid column in pipe 14 for a more
perfect dividing action.

The load regulator 9, as shown, is a float
valve connected in an outlet pipe secured to
a bracket extension of frame 13 and consist-
ing of sections 18, 19 which lead, respec-
tively, from the liquid space in chamber 3,
and outwardly through a stuffing box 4”7 on
axle 4. The particular function assigned
to this valve in the present instance is the
automatic release of liquid from the pump
chamber in operating the pump for an ex-
tended lift. The valve is therefore so ad-
justed or set with respect to its float 9%, by
first loosening the set screw 9" of the float
stem, that it will respond to abnormal floods
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in chamber 3 with an opening movement,
but maintain under normal conditions a
closed passage between the pipes 18, 19.
This provision enables the pump to regulate
itself for ‘an extended.lift, under normal
speed, as valve 9 will release the excess lig:
uid and thereby maintain a working condi-
tion in the pump chamber.

In operation, the pump provides the water
and air under pressure, due to the spiral
intakes, and utilizes the inherent expansion

‘value of the air against the liquid in the

chamber for a. direct lift and also. for cut in
of air in the liquid column arising in the
main.

Having thus described my invention, what |

I-claim as new, and desire to secure by Let-

~ ters Patent of the United States of America,

sy
1. A pump comprising a rotatable pres-
sure chamber having a plurality of spiral
induction passages, a relatively fixed educ-
tion pipe communicating with the lower por-
tion of said chamber, and a delivery pipe

communicating with- the upper portion of

said chamber.

2. An air-lift pump comprising a rota-

table. pressure: chamber having a spiral in-
duction passage, a relatively fixed liquid
eduction pipe communicating with the liquid:
side of said chamber, and an air delivery
pipe leading from said chamber and com-

- municating with the rising main.
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3. An air-lift' pump comprising a rota-
table pressure chamber having a spiral in-
duction: passage, a relatively fixed ‘eduction
pipe extending downwardly into. the liquid

- space of said chamber and connected with

the rising main, and an air delivery pipe
leading from said chamber  and communi-
cating with said main. .

4. An air-lift comprising a pressure cham-

.~ ber having a spiral induction passage, and:

45

' liquid and air, and separate outlet passages.

50

separate outlet passages for liquid and air
communicating with the rising main.

5. An air-lift comprising a pressure cham-
ber having a common induction passage for

leading from respective portions of the

chamber and communicating with the rising:

main.

1,085,998 -

6. An air-lift comprising a rotatable pres-
sure chamber having a spiral induction pas-
sage, and separate liquid and air passages

leading from respective portions of the cham-

ber and communicating with the rising main.

T.. A pump of the character described com-
prising a pressure chamber, means support-
Ing said chamber for rotation, a scoop ar-
ranged externally of said chamber and con-

‘nected for movement therewith, a spiral in-
- duction passage leading from said scoop and
- communicating with said chamber, and sep-
‘arate liquid-and air passages leading from
i respective portions of said chamber and

communicating with the rising main.
8. .A pump of the character described com-
prising a pressure chamber, means support-

-ing said. chamber for rotation, a wall in-
closing said chamber and spaced therefrom,
- a spiral partition between said chamber and
-inclosing: wall forming in conjunction there-

with a spiral induction passage, said pas-
sage communicating at one end portion with
sa1d: chamber, a scoop projecting from said
wall and communicating with said induction
passage, and separate liquid and air pas-
sages- leading from respective portions of
said chamber and communicating with the
rising: main.

9. A pump: of the character described com-
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prising a:pressure chamber, means support-

ing said chamber for rotation, a wall in-
clesing said chamber and spaced therefrom,
a-spiral partition between said chamber and
inclosing wall forming in conjunction there-
with a spiral induction passage communi-
cating ‘at one. end -portion with said cham-
ber, a scoop. projecting from said wall and

- communicating with said induction passage,

fluid impact driving blades fixed to and pro-
jecting from said wall, and separate liquid
and: alr- passages leading from respective
portions of said chamber and communicating
with the rising main. .

Signed at Seattle, Washington, this 8 day
of February 1911.

WALTER B. MOORE.

Witnesses:
Axrrrra Apams,
James B, SeroLi.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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