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. This invention relates to fluid displacing.
upparatus ‘adapted for creating vacuum or’

producing pressure, and more particularly
to that type which employs a rotating im-
5 peller or rotor in conjunction with a body
of water or other liquid for creating the
vacuum or producing the pressure. One of
the objects .of the present invention- is to
minimize the centrifugal force exerted upon
10 the liquid and at the same time to increase
the efficiency of the apparatus. - Another ob-
ject 1s to reduce the amount of horse power
required to drive fluid displacing apparatus
of given size and at the same time obtain a
greater: vacuum or higher pressure than
usual. . . ‘ N
With these and other objects and advan-
tages in view, this invention consists in a
fluid displacing apparatus containing an

20 impeller or rotor having one or more blades;.

each of which extends spirally or along an

involute curve from a place spaced away
~ from the axis of the impeller or rotor to the
periphery thereof, and - each blade having
a curved 1nner face which is concentric, at its
forward end, with the axis of the impeller or
rotor, and terminates abruptly, is curved back
sharply, to leave 'a deeply recessed portion
and continués along a line parallel with the
outer face of the blade to its discharge end
at the periphery of the impeller.
vention further consists in a fluid displacing
apparatus, having a casing containing sepa-
rate and alternately arranged liquid and
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35 fluid outlets, disposed around -the axis of.

rotation, and an impeller having one or more

blades extending from said liquid and flnid

outlets to the periphery of the impeller in
a spiral or involute curve, the inner face or

40 faces of said blades having forward por-

relatively deep, recessed portions, beyond the
concentric faces, the outer face or faces of
“the blades being spiral or involutely curved
throughout their extent. The invention fur-
ther consists in the sevéral novel features of
construction, arrangement and combination
of parts hereinafter fully set forth and
claimed. g :

The invention is clearly illustrated in the
drawing accompanying this specification, in
which: - ' :

Fig. 1 is a vertical longitudinal section of
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tions that are concentric with the axis of-
rotation, from which concentric faces extend :
spiral ‘or involute curve faces, which form:

- the fluid inlet passage 7.as is clearly shown

a fluid displacing apparatus containing the
invention; taken on the-line 1—1 of Fig. 2,
and Fig. 2 is a vertical cross section-thereof
talen:onthe line 2—2 of Fig. 1. v
~Referring - to- said drawing, -which illus- go -
trates a simple embodiment of the present.
invention, the-reference character 5. desig-
nates a casing which may be of any suitable
form having a liquid inlet passage 6 and
fluid inlet passage 7. Journaled in suitable g5
bearing brackets 8 is a drive shaft 9, which
may -be driven from any suitable source of
power and at a relatively high speed. Said
shaft passes through the casing 5 from side
to side.” . ; ,
Arranged within the casing and mounted
upon the drive shaft 9 is"an impeller or ro-
tor 10; ‘which as shown contains a side wall
11 whereby the rotor is mounted upon the
shaft, and at the edge of said side wall 11
the rotor has a cylindrical wall 12. - The.im-
peller or rotor is formed-with one or more
blades 13, two-being shown in the drawing,
and rsaid- blades ' are arranged . spirally or
along involute curves, around the axis of
rotation of the impeller and extend substan-
tially parallel with each other throughout
the major portion of their extent. At:the
sides of said blades 13 are radially extend-
ing walls 14, which together with certain
parts-of the blades, form passage ways or
channels (@) through the impeller: that are
of spiral or involute curve formation -and
lead from the interior of the impeller to its
periphery. = . 4 S
The casing is formed with a large cham-
ber-15 in which is contained a member 16" ~
that: is bolted or otherwise -secured to one
side wall of the-casing. - Said member 16 is"
formed with one or'more fluid passage ways
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17, which may be diametrically opposite each

other, when two are employed (see Fig. 2);
and said passage ways lead from an annular
fluid passage way 18, that communicates with
100
in Fig. 1. The member 16 is formed with .
arcuate “or cylindrical ‘walls 19, which fit
againgt the inner face of the annular or cy-
lindrical wall 12 of the impeller, and in said
arcuate or cylindrical walls 19, are formed
fluid outlet openings 20 which are arranged
to be covered and uncovered by the concen-
tric portions of the impeller blades 13 as
they travel across said fluid outlet openings.
At the forward ends of said impeller blades.
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13, their inner faces 21 are made concentric
with the axis of rotation of the impeller and
said concentric portions are made long
enough or of sufficient angular extent to com-
pletely cover the fluid outlet openings 20
during the passage of said concentric por-
tions of the impeller blades over said open-
Ings. . : :

The fluid passage ways 17 are formed in
hollow parts 22 of the member 16 which pro-
ject from the main body portion of the mem-
ber 16 and - extend approximately parallel
with the shaft 9; and between said hollow
parts 22:is a space 23 -which is contained
within the annular wall 12 of the impeller.
Said space is closed at one side by the side
wall 11 of the impeller and forms a chamber
through' which the water or other liquid
flows from the liquid inlet passage 6 of the
impeller.
between - the hollow parts 22 (that contain
the fluid passages 17) may be regarded as
the water or liquid outlets from' the casing

“to the impeller, and said liquid outlets: are

diametrically opposed each other and are
interposed between the fluid outlets 20. The
fluid outlets and liquid outlets are thus ar-
ranged alternately as is clearly seen in Fig. 2.

As has already been explained, the inner
faces of the forward ends of the impeller
blades 18 are concentric with the axis of ro-
tation of the impeller and are arranged to

cover and uncover the fluid and liquid out-
“lets during their travel around the same.

The outer faces 25 of the impeller blades are
in the form of spirals or involute curves, €x-

tending from the foremost ends 26 of the.

blades to the discharge ends 27, the dis-

‘charge ends lying on the circumference or

periphery of the impeller. While the exact
angular extent of the concentric inner faces
of the impeller blades is not material, I have
shown said concentric portions as extending

- through an angle of about ninety-five de-
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grées, the same being sufficient to cover a
fluid outlet opening 20 while passing there-
over. At the rear end of each concentric
inner face 21, the inner face.of the blade
curves backward sharply forming a deeply
recessed space 28, as seen in Fig. 2, and from
said sharply curved portion the inner face
portion 29 continues along a spiral line ex-
tending approximately ‘parallel with the
outer spiral face 25 of the blade to the dis-
charge end 27. ~The foremost part of each
impeller blade and the rearmost part of its
companion blade form the passage ways or

- channels (&) and said passage ways or chan-
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nels extend along spiral or involute curves

from the internal side to the external or pe-

ripheral side of the impeller. The gap be-
tween the rear end of the concentric portion
of each blade and the foremost end 26 of the
cormipanion blade, forms an inlet (¢) to said
passage (@) and permits the liquid and fluid

The circumferential spaces (0) .
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to pass in alternate succession from the
liquid space 23 and fluid outlets 20 to and
through the impeller to its external or pe-
ripheral side.

The casing 5 is' formed with a volute or
other suitable conduit 30 as usual, avound
the impeller, and said conduit terminates in
a_ discharge passage 31 through which the
liquid and fluid are discharged.

In the operation of the apparatus, air or
other fluid enters through the fluid inlet 7
and water or other liquid enters through the

liquid inlet 6. The air or other fluid flows

through the annular passage 18 and through
the’ fluid' passages 17 to the fluid outlets 20,
and the water or other liquid flows through

the liquid inlet 6 and-into the liquid chamber
23. As the impeller is -rotated the forward

end 26 of each impeller blade passes alter-
nately over the fluid outlets 20 and liquid

outlets, b, and as the deeply recessed part 28

under an impeller blade begins to uncover a

liquid outlet' &, the liquid flows into said.

deeply recessed portion, and as the foremost

end 96 of the companion blade reaches the

same liquid outlet, the forward end of said
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companion blade commences to cover said

liquid outlet, whereby a slug' or body of
liquid becomes entrained in the passage (a)
between the inner spiral face of the first
mentioned impeller blade and the outer spiral
face of its companion blade, during which
time the liquid continues to be moved radi-
ally toward the external side of the impeller
and is finally discharged therefrom as the
discharge end of the first mentioned impeller
blade begins to uncover the same liquid out-
let d. It is to be observed that from the time
that the deeply recessed part 28 of the im-
peller uncovers the liquid outlet, the liquid
commences to flow outward and continues to
flow in a radial direction until it is dis-
charged, whereby any centrifugal action of
the 1mpeller blades on'the moving liquid 1is
reduced to a minimum.- As-soon as said

“deeply recessed portion 28 of each impeller

blade begins to uncover the next adjacent
fluid outlet, a partial vacuum is created be-
tween the impeller blade and the slug of

~rater which has entered the deeply recessed

part 28, and as the impeller continues to ro-
tate, the inner spiral face 29 of the impeller
blade recedes from the fluid outlet, and the
fluid rushes into the deeply recessed space 28
between the inner side of the impeller blade,
and the slugs of water at each side of the
fluid outlet 20, and is discharged when the
discharge end of the blade passes the fluid
outlet. , o o

From the above it will be seen that the
movement of the liquid from the liquid

chamber 28 to the exterior of periphery of-
the impeller is continuous, and at no time.

is the water held in the passage ways of
the impeller in any quiescent or substantially
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quiescent condition, The movement of the
liquid is substantially uniform, permitting
of a more uniform and steady rotation of
the impeller.
relatively long spiral .or involute impeller

blades,: the centrlfugal action of the same.
on the liquid is. reduced.to a minimum, al-.

though relatively large slugs or bodies of
liquid are caught in the passage ways. (a),
and a greatel vacuum- is- thereby. ‘obtained
in an apparatus of given size and with less

~horse power than has been heretofore ob-
tained by fluid displacing apparatus em-'

ploying a rotor or impeller.

More or less variation of the exact de-
tails of construction is possible without de-
parting from the spirit of this invention;

. I desire, therefore, not to limit myself t0

the exact form of the constructlon ‘shown

and described, but 1ntend in the followmcr_

claims, to pomt out all of the mventlon dis-

closed herein.
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I claim as new, and desire to secure by
Letters Patent:

1. A fluid displacing apparatus compris-
ing a casing having a liquid inlet passage
and a fluid inlet passage therein, both termi-

‘nating in circumferentially arranved outlets,

said casing having also a hquld and fluid
discharge passage, and an impeller rotative-
ly mounted in said casing, said impeller em-
bodying a plurality of blades extending
from said liquid and fluid outlets to the
periphery of the impeller along spiral like
curves, said blades having parallel portions
spaced apart to form spual like passages
therebetween leading from the liquid and
fluid outlets to the periphery of the impeller,
the forward inner faces of the blades being
concentric with the axis of rotation of the
impeller and the remainder of the inner
faces of the blades, being curved back sharp-
ly at the vear ends of said concentric por-
tions to form deep recesses following the
concentric portions.

2. A fluid displacing apparatus compris-
ing a casing having a liquid inlet passage
and a fluid inlet passage therein, both termi-
nating in mrcumferentmlly arranged  out-
lets, sald casing having also a liquid and
fluid dlscharge passage, and an impeller
rotatively mounted in said casing and sur-
rounding said liquid and fluid outlets. said
1mpeller embodying a plurality of blades
extending from said liquid and fluid outlets
to the periphery of the impeller along spiral
like. curves, the forward portion of each
blade and rear portion of a companion blade
extending in parallel lines and being spaced
apart to form spiral like passage ways lead-
ing from the liquid and fluid outlets to the
perlphery of the impeller, the forward inner
faces of each impeller being concentric with
the axis of rotation of the nnpeller and the
remainder of the inner face of each blade

Furthermore, because of the

EE]

being set back from said coneentric po1t10n
to form a déep recess following the concen-
tric portion and extending in a spnal direc-
tion to the discharge end of the blade.

8. A fluid dlsplacmo apparatus compris-
ing a casing having a liquid inlet passage
and fluid inlet passage therein, both termi-

nating in cucumfelcntlally arranged out-

lets, said casing having also. a hqmd and

fluid discharge passage,. and an nnpeller ro-

tatively. mounted in said caging and sur-

rounding said liquid and fluid outlebs said
1mpelle1 embodying a plurality of blades ex-

tending from said liquid and fluid outlets .

to the pemphery of the impeller along spiral
like curves, the forward portion of each
blade and rear portion of a companion blade
extending in parallel lines and being spaced
apart to Form spiral like passage ways lead-
ing from the liquid and fluid outlets to- the
pomphery of the impeller, the forward in-
ner faces of each blade being concentric with
the axis of rotation of the 1mpeller and the
remainder of the inner face of each blade
being set back from said concentric portion
to form a deep recess following the concen-
trie portlon said remainder of the inner face
extending parallel with the outer face of
the blade to its discharge end. y

4. In a fluid displacing apparatus, an im-
peller embodying an annular body havmg a
plurality of blades extending from the in-
ner side of the body to the pemphery there-
of along spiral like curvés, the foremost part
of each blade and rearmost part of its com-
panion blade being spaced apart to form
spiral like passages therebetween, the inner

faces of said foremost parts of the blades be-

ing concentric with the axis of rotation of

the impeller and the remainder of the inner

faces of both blades being set back to form
recesses -following said concentric parts.

5. In a fluid displacing apparatus, an im-
peller embodying an annular body havmcr a
plurality of blades extending from the i inner
side of the body: to the perlphery thereof -
along spiral like curves, the forward part of

one blade and rear p‘trt of its companion

blades being parallel and spaced. apart to
form a spnal like passage therebetween, the
inner faces of the blades having concentric
portions at their forward ends “and the re-
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maining parts of the inner face of each blade

being set back to form a recess following the
concentric portion, and extending parallel
with the outer face of the blade to its dis-
charge end.

6. In a fluid displacing apparatus, an im-
peller embodying an annular body having a
blade elxtending from the inner side of the
body to the periphery thereof along a spiral

‘like curve, the inner. face of the “foremost
‘part of the blade being concentric with the

axis of rotation of the 1mpeller and the re-
mainder of the inner face of the blade, be-
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ing set back from said concentric part to

form a deep recess following said concentric

part.
7.

In a fluid displacing apparatus, an im-

peller embodying an annular body having a.

plurality of blades extending from the inner
side of the body to the periphery thereof

along spiral like curves, the opposing faces.
of the foremost part of each blade and rear--
10 most part of. its companion blade.. being

1,664,249

parallel and spaced apart and, forming- &
spiral passage therebetween from the fore-
most end of oné blade to the rearmost end of
the other blade, the inner faces of said fore-

most parts of the blades being concentric.

with the axis of rotation of the impeller and
the remainder of the inner faces of both
blades being of spiral shape to form recesses
following said concentric parts: '

AUGUSTUS C. DURDIN, Jr. |
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