I*I Innovation, Sciences et Innovation, Science and CA 2762040 C 2019/05/14

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 762 040
(12 BREVET CANADIEN
CANADIAN PATENT
13) G
(22) Date de depot/Filing Date: 2011/12/15 (51 CliInt./Int.Cl. BOTF 7/22(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2013/06/15 BOTr 15/00(2006.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2019/05/14 WANG. LI. CA
(73) Proprietaire/Owner:
WANG, LI, CA

(74) Agent: NA

(54) Titre : ROTOR DE MELANGE AYANT DES AUBES EN FORME DE CANAL
(54) Title: MIXING IMPELLER HAVING CHANNEL-SHAPED VANES

PPIETIT ]
%)
" /
1/3 18
)
T I 77 7 7 7 7 ?Ff AT 7777777777 77
? | 21 19 ] 1
% |
T T —— | e ]
16~ 7<\
/
/ 20

197

N NN N SN N N N S N N N S N NS SNSRI NN

SATNCE LA AN AL AN AN EARR AR RN

T T IT T T 7T 77777 7L 27 ]

—

4

(57) Abréegée/Abstract:

The present invention relates to a mixing impeller for an agitator. The impeller has a body that may be disc-shape. The impeller has
a plurality of radially spaced-apart, longitudinally curved, channel-shaped vanes connected to and extending outwards from the
body In a plurality of different directions. At least one of the vanes has a distal end at least partially facing above the body. At least
one of the vanes has a distal end at least partially facing below the body. At least one of the vanes has a distal end at least partially
facing tangential to the body.
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ABSTRACT OF THE DISCIL.OSURE

The present invention relates to a mixing impeller for an agitator. The impeller
has a body that may be disc-shape. The impeller has a plurality of radially spaced-
apart, longitudinally curved, channel-shaped vanes connected to and extending
outwards from the body in a plurality of different directions. At least one of the
vanes has a distal end at least partially facing above the body. At least one of the
vanes has a distal end at least partially facing below the body. At least one of the
vanes has a distal end at least partially facing tangential to the body.
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MIXING IMPELLER HAVING CHANNEL-SHAPED VANES

Field of the Invention
[0001] The present invention relates to a mixing impeller. In patticular, the invention

rclates to a mixing impeller having longitudinally curved, channel-shaped vanes.

Description of the Related Art

10002] United States Patent No. 5,791,780 to Bakker shows an impeller assembly for
agilating a fluid contained in a vessel and dispersing a gas introduced therein. The impeller
assembly includes an impeller having a plurality of generally radially cxtending blades,
1iach of the blades includes diverging upper and lowcr sheet-like portions having generally
radially cxtending leading edges. The upper and lower portions are joined to form a
generally V-shaped cross-scction with a trailing vertex, The width of the upper portion of
cach blade i3 greater than the width of the lower portion of the blade such that the upper
portion lcading ¢dge extends forwardly of the lower portion leading edge, thus producing
an upper portion overhang to capture and disperse rising gas bubbles. The impeller

assembly further comprises a drive assembly for rotating the impeller assembly,

[0003] United States Patent No. 5,246,289 to Middleton et al. shows an agitator
asscmbly tor use in effecting dispersion of a fluid such as a gas in a liquid. The assembly
compriscs a rotor having a rotatably driven shaft mounting a series of scoop-shaped
bladcs which are oriented with the mouths of the scoops presented in the direction of
rotation of the shaft. Each bladc is mounted at an angle of attack such that onc end of the
blade leads the other in the dircetion of rotation, ‘1'o eliminate gas cavity formation, cach
blade 1s of a gencrally streamlmed conliguration in section and the cnds thercof® are

generally transverse to the axis of rotation of the rotor.
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10004} United States Patent No. 5,037,209 to Wyss shows a stirring mcchanism, with
a plurality of hollow, at least partially comcally shaped stirring elements. These elements
ar¢ provided with two openings, are symmetrically offsct and are fixed on the stirring
shaft at icast approximalely tangential 10 an imaginary circular cylinder coaxial to the
stuting shaft. In the starting phasc, the stirred substance flows laminarly lhmugh. the
stirring elements. Howcever, as soon as they have reached a predetermined minimurmn
velocity of about 1.3 m/s, the flow inside the stirmng ¢lements 1s forced to reverse by

dynamic pressure.

10005} US 2009/01 10559 Alshows an acrating propeller tor attaching to the ¢nd of a
drive shafl includes blades having a chamber to reccive a flow of fluids from a conduit in
a drive shaft. A trailing face of the blade includcs a first opening into the chamber to permit
the flow of fluids in the chamber 10 exat the propeller and a tup of the blade includes a
second opening extending into the chamber to permit the flow of fluids 1n the chamber to
exit the propeller. The first opering of the first blade is aligned generally in the same plane
with the leading face of the second blade which follows the first blade when the propellcr

15 rolated.

BRIEF SUMMARY OF INVENTION

{0006} The present invention provides, and 1t is an object of the present invention to

provide, an improved mixing impeller.

[0007] There is accordingly provided a mixing impeller for an agitator, The impeller

has a body. The impeller has a plurality of radially spaced-apart. longitudinally curved,
channel-shaped vancs connccted to and extending outwards from the body in a plurality

of different directions.

[0008] There 1s also provided a mixing impeller for an agitator. The impeller has an
ax1s of rotation and includes an annular body having a top and a bottom. The impeller has
a plurality of radially spaccd-apart, channel-shaped vanes connccted to and extending

outwards from the top and the bottom of the body. Each of the vanes has a proximal end

2
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connceted to the body and a distal end radially spaced-apart from the proximal ¢nd, At least
one of the vancs i1s configurcd to extend axially outwards rclative to the axis of rotation.
At lcast another of the vanes is configured to extend radially outwards. At least a
further of the vanes s confligured o be at least partially bisecicd by the body. The
distal cnd of a first onc of the vancs at least partially faces above the body. The distal

end of a second one of the vanes at least partially faces below the body. The distal end

of a third one of the vanes at least parhally faces tangential to the body.

s onuCA 2762040 2018-05-17. ..
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BRIEF DESCRIPTION OF DRAWINGS

[0009] The invention will be more recadily understood from the following
description of preferred cmbodiments thercof given, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 is a side elevation view of an agitator asscmbly, showing a tank in section,
amotor and gear box assembly mounted to the tank, and an impeller according to a

first embodiment, the impeller being connceted to the motor;

Figure 2 1s a top perspective view of the impeller shown in Figure 1;
Figure 3 is a top plan view of the impeller shown in Figure 1;
Figure 4 is a bottom perspective view of the impeller shown in Figurc 1;

Figure 5 is a side elevation {ragmented view of the impeller shown in Figure 1, with
a plurality of vancs being shown angularly spaced-apart from the body of the

impeller;

Figure 6 15 a top plan view of an impeller according to a second embodiment; togethcr
with part of an agilator shatl connected thereto, the impeller having a pair of conical

dctlectors, only one of which being shown in Figure 6;

Figure 7 15 a side elevation view of the impeller shown in Figure 6, both conical
deflectors are shown;

Figure 8 1s a top plan view of an impclicr according to a third embodiment;
Iigure 9 1s a side cievation view of the impeller shown in Figure §;

I'igure 10 is a top plan view of an impeller according to a fourth embodiment;

Figure 11 1s a top perspective view of an impeller according to a fourth

cmbodiment.

... CA 2762040 2018-05-17
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Figure 12 15 a Lop perspective view of an impeller according to a fifth embodiment;
Figure 13 1s a bottom plan view of the umpcller shown in Figure 12;
Figure 14 is a side clevation view of the impelicr shown in Figure 12;

Figurc 15 to Figure 22 are diffcrent shapes of the distal ends of the vancs, and

Figure 23 to Figure 27 arc shapes of the different vanes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[060010] Referring to the drawings and first to Figurc 1. there 1s shown an agitator
assembly 10. The assembly has a housing, 1n this cxample a tank 11, The assembly 10
has an actuator, in this cxample an electric motor and gear box asscmbly 12 mounted to
the tank. The motor and gear box assembly 18 conventional and well known to those
skilled 1n the art. Its parts and opcration per se will therelore not be described in detatl.
The tank 11 is ¢ylindrically-shaped in this example, and has a top 13, 2 bottom 14
oppostite the top, and a curved, peripheral side 15 in this example extending between the

top and bottom. The tank 11 has an interior 16 within which 15 disposed a substance
0 be muxed, in this example i liquid 17, In another cmbodiment, the tank may contain
solid materials or a liquid-solid mixture to be mixed. The agitator assembly 10 may be

uscd, for example, in the chemical indusiry or in a4 waste management system.

[0011] The motor and gear box assenbly 12 has a stub shaft 18. The asscmbly 10
includes a coupbing member 19 and an agiiator shaft 20, The agitator shaft has a first
endZ1 and a second cnd 22 opposite the first end. The coupling member 19 couples the

first end of the agitator shafl 20 o the stub shaft 16 of the motor. Shaft 2Q is thus

rotatably conne¢eted 1o the motor and gear box assembly 12.

[0012] The agitator assembly 10 has a mixing impeller 23 mounted to the second
end 22 of the shaft 20, The impeller includes a centrally disposed hub 24, in this

¢xample, The hub has an aperture 26, best shown in Figure 3, configured to receive the
d
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second end of the shaft. Referring back to Figure 1, the shaft 20 may be keyed to the hub
24 for comnecting to the hub and shaft together. The impceller 23 has an axis of rotation

25 around which shaft 20 and impeller 23 rotate.

[0013] As seen in Figure 3, the impeller 23 has disc-shaped body 27. The body
has a top 28 shown in Figurcs 2 and 3 facing the top 13 of the tank 11 shown in
Figurc . Referring to Figure 4, the body 27 has a bottom 29 opposite its top. The bottom

of the body faces the hottom 14 of the tank shown in Figure 1.

[0014] Referring to Figure 2, the impeller 23 has a plurality of radially spaced-apart,
longitudinally curved, channel-shaped vanes 30, 32, 34, 36, 38, 40, 42, and 44. While cight
vanes are shown in this example, this number of vancs is not strictly required and there

may be a different number of vanes in other cmbodiments.

[0015] The vanes 30, 32, 34, 36, 38, 40, 42, and 44 extend outwards from the body
28 1n a plurality of diffcrent directions. Vanes 30, 32, 34 and 36 arc radially spaced- apart
by 180 degrees relative to vancs 38, 40, 42 and 44, respectively. The vanes 30, 32, 34,
36, 38, 40, 42, and 44 are¢ channel-shaped and c-shaped in section with a convex side
and a concave side, as shown in Figure 2 by concave side 35 and convex side 35 for

vane 30.

[0016] Each of the vanes has a proximal ¢nd connected to the body. This is
shown in Figure 4 for vane 34 by its proximal end 46. The proximal ends of the vancs
connect to both the top 28 and the bottom 29 of the body 27, with the body
bisecting the proximal ends of the vanes in this cxample and the vanes disposcd through
radially cxtending and spaced-apart, curved slots of the body. This is shown by slot 37
[or vane 32 1n Figure 2. Each of the vanes tapers towards a distal end which is radially
spaced-apart from the proximal end, in this embodiment. This is shown by distal end 50
for vanc 34. In this cmbodiment, the channel-shaped distal ends 50 arc smaller in cross-
section relative 1o the channgl-shaped proximal cnds 46. Each vane has a radius of

curvature r, The radius of curvature r; at thc proximal ends 46 of the vancs is

6
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arcatcr than the radius of curvaturc ry at the distal cnds 50 of the vanes in this example.

[0017] Referring to Figures 1 and 2, vanes 32, 34, 40 and 42 are configured to
extend axially outwards from the top 28 of the body 27 and relative 10 the axis of rotation
shown 1n Figure 1. These vanes also extend radially outwards with their distal ends at
least partially facing the top 13 of the tank 11. These vanes so configured thus promote
upward movement of the liquid, as shown by arrow of numeral 43 for vanc 42 in Figure
l. Vanes 32 and 40 extend outwards from the top of the body at a greater angle relative
to vancs 34 and 42. In this cxample, vanes 32 and 40, as shown by vane 40 in Figure
>, are angularly spaced-apart from the top 28 of the body 27 at an anglc a; cqual to 60
degrees. Vanes 34 and 42 are angularly spaced-apart from the top of the body at an angle

a; cqual to 30 deprecs, in this example.

0018 - As scen-in ligures 1 and 4, vanes 36 and 44 are configured to extend
axially outwards [rom bottom 29 of the body 27 and rclative to the axis of rotation 25
shown in Figure 1. These vanes extend radially outwards with their distal ends at least
partially facing the bottom 14 of the tank 11. These vancs so configured promote
downward movement of the liquid, as shown by arrow of numeral 47 for vanc 44
in Figure 1. Referring (0 Figurce 5, these vancs, as shown by vane 36, are angularly

spaced- apart from the botlom 29 of the body 27 at an angle @3 equal to 30 dcgrecs.
Angles 0 ¢y and ¢ are provided by way of cxample only. Alternatively, onc or more
of the vancs may be angularly spaced-apart from the body 27 by an angle gsequal 1o 45

degrees or an angle Asequal to 80 degrees, for example.

[0019] Referring to I'igures 1 and 2, vanes 30 and 38 are configured to cxténd

radially outwards from the body 27, with their distal ends facing the side 15 of the
lank]1. Each of the vancs, with vancs 30 and 38 in particular, are configured to

promotc centrifugal movement of the liquid, as shown by arrow of numeral 39 for

vane 38 n Figure 3.

(0020] Impeller 23 as hercin described, with its channel-shaped, tapered vanes
7
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extending in a plurality of directions, may thus e¢nable hquid or other substances

withinthe tank 11 to be mixed in 2 more enhanced and efficicnt manner.

10021} Figures 6 and 7 show an impeller 23.1 for the agitator assembly 10 shown
in Figures | to 5 according to a second embodiment. Like parts have ltke numbers

5 and function as thc cmbodiment shown in Figures 1 to 5 with the addition of *“.1".
Impeller 23.1 1s substannally the same as impeller 23 shown n Figures 1 to 5 with the

following exeeptions.

[0022]  Impeller 23.1 is particularly suited for mixing primarily liquid substances.
The impeller has 12 vancs 30.1, 32.1, 34.1,36.1, 38.1, 40.1, 42.1, 52, 53, 54, 55 and
10 56 in this examplc. Each of the vanes is substantially similar in shape, Vanes 50.1,
34.1, 38.1, 42.1, 53 and 55 extend radially and axially outwards from top 28.1 of the
body 27.1 relative to the axis of rotation, with their distal ends, as shown by distal end
63 for vane 30.1, facing towards the bottom 14 of the tank 11 shown i Figure 1.

These vanes thus promote downward movement of the liquid.

15 10023 Referring to Figure 6 and 7, vanes 32.1, 36.1, 40.1, 52, 54 and 56 extend
radially and axially outwards from the bottom 29.1 of the body 27.1 relative to the axis

of rotation, with their distal ends, as shown by distal cnd 59 for vane 32.1 in Figure 7,

facing towards the top 13 of the 10 tank 11 shown in Figure 1. These vanes thus promote

upward movement of the liquid.

20 [0024] Fach vanc is longitudinally curved and channel-shaped with a flat,
quadrilateral top and bottom and a curved side which 15 longitudinally convex on the side
facing the top and the bottormn and longitudinally concave on the side facing away from
its top and bottom. For vane 32.1, this is shown in Figure 6 with vanc 32.1 having a side

60, top 62 and bottom 64.

25 [0025] Referring to Figures 6 and 7. the impeller has a pair of centrally disposed
deflcetors 86 and 88, mounted to the top 28.1 and bottom 29.1 of body 27.1, respectively.

2
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Euch deflector is substantially the same as the other and therefore only deflector 86 will
be described in detail. As seen mn Figure 7, deflector 86 is generally conical in shape
and, in particular, has a ¢concave frustoconical outer surface 90 in this example. Referring
to Figure 6, the detlector’s proximal end 92 abuts top 28.1 of body 27.1, and 1s larger in
radius rclative to 1t distal end 94. As scen in Figure 7, the deflector 86 has a central
aperture 96 cxtending {rom end 92 to end 94 and configured to receive agitator shaft 20.1,

as shown 1n Figure 7, with the deflector snugly recciving the shaft at end 92 of the

deflector.

[0026] Referring to Figurcs 6 and 7, the dellector 806 1s curved and continuous in
profilc and provides a smooth path for the liquid to bec agitatcd to pass therealong from
the top 28.1 of the body 27.1, along the surface 90 and to the outer surlace of the shaft
20.1. In a hke manncr, deflector 88 is also curved in profile and provides a smooth
path in profilc between the bottom 29.1 of the body and the deflector’s corresponding
concave, conical surface 100. Detlector 86 is conligured o divect liquid in an axially
downward and radially outward direction, as shown by arrow of numeral 101 in Figure
7. Put anothcr way, deflector 86 is configured to direct liquid downward and outward
towards portions of the proximal cnds 53 of the vancs disposcd above the body 27.1,
driving the flow of liquid out through the distal ends 53 of the vancs. Referring to
Figure 7, deflector 88 1s configured (0 dimrect liquid an axially upward and radially
outward direction. as shown by arrow of numeral 103, towards portions of the proximal
cends of the vanes disposed below the body 27.1, driving the flow of liquid out through

the distal cnds of the vanes, The deflectors may be welded to the body 27.1 or frictionally
engage with the shaft 20.1.

[0027] Frgures 8 and 9 show an impeller 23,2 for the agitator asscmbly 10 shown
m Figures 1 to 5 according to a third embodiment. Likc parts have like numbers
and function as the embodiment shown in Figures 1 to 5 with the addition of “.2".
Impeller 23.1 15 substantially the same as impeller 23 shown in Figures 1 to 5 with the

following exceptions.

. CA 2762040 2018-05-17
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[0028] Fach vane has a straight section atl its proximal end and has a smooth

transformation to the c-shaped distal end.

[0029]  Asscenin Figure 8, shaft 20.2 has a flange 102 connccted to its sccond '
end 22.2, by welding in this cxample. The flange has a plurality of rachally spaccd-apart
apertures 104. The body 27.2 has a plurality of corresponding apertures, and the flange
02 is connectable to the impeller 23.2 by way ol a plurality of connectors passing
through said apertures. In this example the conncctors arc in the form of bolts and nuts

106, though they may be rivets, for example, according to another embodiment.

[0030] Figures 10 to 11 show an impcller 23.3 for the agitator assembly 10 shown
in Figurcs 1 to 5 according to a fourth embodiment. Like parts have like numbers and
function as the embodiment shown in Figures 1 1o 5 with the addttion of “.37, Impelier
23.3 15 substantially the same as impeller 23 shown in Figures 6 to 7 with the following

exceptions.

[0031]  All impeller vanes arc attached to the bottom 29,3 of the body 28.3 and
configurcd both to extend axially outwards relative 10 the axis of rotation and to extend

radially outwards to below the body.

|0032] Figurcs 12 to 14 show an impeller 23.4 [or the agitator asscmbly 10 shown

in Figurcs 1 to 5 according to a fifth embodiment, Like parts have likc numbers

and funclion as the embodiment shown in Figures 1 to 5 with the addimon of “.4”,
Impeller 23.4 is substantially the samc as impeller 23 shown m Figurcs 1 to 5 with the

followingexceptions.

[0033] Impcller 23.4 has a plurality of radially spaced-apart, vertically-
alipned connector plates, as shown by plate 108 in I'igure 14, connected to and exiending

radhially outwards from the hub 24.4. Body 27.4 is also centrally connecied to and extends

around hub 24.4. The body is rclatively small compared to the embodiments shown in

Figures 1 to 13, Referning to Figure 13, each of the plates has a first portion 110

10
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that cxiends through a respective one of the radially spaced-apart slots 37.4 of the body.
Fach of the plates 108 also has a second portion 112 that extends tangential to the circular
outcr cdge 109 of the body 27.4. The second portions are bent relative 1o the first
portions and both the first and sccond portions are generally rectangular in shape in
this examblc. Theconnector plates 108 may function to reinforce body 27.4 and impeller
23.4 generally.

[0034] Each of the vancs 30.4, 32.4, 36.4, 38.4, 40.4 and 44.4 has a proximal
end that is flat, as shown by end 114 for vanc 32.4 in Figure 12. 'The connector plates 108
conncct the proximal ends of the vanes to the body 27.4. This connection may be by way
of welding, for example, though this is not strigtly required and other ways of connecting
the vanes to the connector plates are possible. Each of the vanes 30.4, 32.4, 30.4, 38.4,
40.4 and 44.4 has a distal cnd that is c-shaped in cross-section, as scen in IFigure 14 by
distal cnd 116 for vanc 32.4. The vanes fully extend outwards from the body 27.4 and do

not directly connect with the body.

[0035] Figurc 15 to Figure 20 show different shaped channcls at the distal cnds.
Figure 15,17, 19, 21 show closed channcls at the vane distal ends, as examplcs, including
round, rectangular, polygon, or clliptical. Figure 16, 18, 20, 22 show partially opened

channcls at the vane distal ends.

10036] Figure 23 to Figure 27 shows different configurations of the impeller
vanes, Figure 23 shows an impclicr vane similar to those shown n Figure 1 to Figurc 4
with the ecxeeption that the vane is not-tapered, the proximal e¢nd 46 and the distal end
50 has same size and shape. The radius of curvature rl of the vane proximal end 1s

cqual in size to the radius of curvature r2 of the vane distal end.

(0037} Iigure 24 shows a vane substantially 1dentical to thosc vanes shown in
Iigures 1 to 5. Figure 25 shows a vane substantially identical 1o those vancs shown in
Figures 8 to 9. The vane is configured 1o have a straight section at its proximal end and

{ranstormed to c-shaped distal end.

11
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[0038] Figure 26 shows a vane configured to have a straight plale section at its
proximal end and a closcd channcl at its distal end. The edge 46 has an angle of 30 to

60 degree to the body surface.,

[0039] Figure 27 shows a vanc similar to Figurc 26 with the cxception that its distal

cnd is tapercd.

[0049)] It will be appreciated that yet further variations arc possible within the

scope of the invention described herein, For example, as mentioned above, the number

of vanes may vary. Also, the angular positioning of the vancs may vary. The vanes
may connect at their proximal ¢nds to the top, the botlom, or both the top and botlom of
the body of the tmpeller. The vanes may be fully curved or partially curved. The vanes

may be formed with a plurality of plates welded together.

[0041] [t also will be understood by someone skilled in the art that many
of the details provided above are by way of example only and are not intended 1o limil
the scopc of the invention which 1s to be determined with reference to the

following claims.

1Z
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WITAT IS CLAIMED IS:

I A mixing inpeller {or an agitator, the impelier comprising:

a body; and

a plurality of radially spaccd-apart, longitudinally curved, channcl-shaped vancs
connected to and cxtending outwards from the body In a plurality of different
directions,

whercin the impeller has an axis ot rotation, wherein at least onc of the outer vanes Is
configured to cxtend axially and radially outwards, and has a distal cnd at least

partially facing above or below the body.

2

The impcller as claimed in claim 1 wherein each of the longitudinally curved vancs
has a proximal cnd operatively connected to the body and a distal end radially

spaced-apart from the proximal end.

L

The impeller as ¢claimed in claim 1, wherein the body 1s annular and has a top and a

bottom opposite the top and wherein the impeller further includes a central hub that

connects with an agitator shafl.

4. The impeller as claimed in claim |, wherein the body is annular and has a top and a
bottom opposite the top, a plurality ol aperturcs to connect to a flange that connects

with an agitator shalt.

CA 2762040 2018-03-07



5. The impeller as claimed in claim 1, wherein at least one of the vancs has a distal end

at least partially facing above the body.

0. The impeller as claimed in claim 1, wherein at Icast one of the vanes has a distal

end at least partially facing below the body.

7. Thec impeller as claimed in claim 1, wherein at lcast one of the vanes 1s at least partially

bisceted by the body.

8.  The impelier as claimed in ¢laim 2 wherein the impcller has an axis of rotation. and
wherein each vane has a distal cnd that is c-shaped 1n section, a convex side and a

concave side.

9.  The impeller as claimed in ¢laim 2 wherein each vane has a straight side that extends

outwards and perpendicular from the body, a top and a bottom that forms a u-shaped

channel spacc for directing liquid therethrough.

10. The impcller as claimed in claim 2 wherein the impeller has an axis of rotation,
and wherem each vanc has a distal end that is o-shaped in section, a convex side and

a ¢concave sidc.

1. The impclier as claimed in ¢laim 2 wherein the impeller has an axis of rotation,
and whercin cach vane has a distal end that is polygon-shaped in section, has interior

sides and exterior sides.

CA 2762040 2018-03-07
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12. The impeller as claimed in ¢claim 2 whercin each vane has a proximal end that has
samc geometng shiape as 1ts distal cad.

| 3. The impeller as ¢laimed in claim 2 wherein cach vanc has a proximal end that has
straight edgc with an angle to the body surface of 30 to 60 degree, and transits to the

channel shapcd distal end as the vanes extend outwards.

14, The impcller as claimed in claim 2 wherein each vane has a 1apered distal end.
15. Theimpeller as claimed in claim 1, further including a centrally disposed

deflector connected to the body, the deflector having a ¢oncave frustoconical

outer surface.
16.  The impeller as claimed 1 claim 15, wherein the impellcer has an axis of rotation,

wherein the body has a top and a bottom opposite the top, the deflector connecting
to the top of thc body and being configured to direct liguid in an axially
downward and radially outward direction rclative to the axis of rotation, and
wherein the impeller has a further deflector having a concave frustoconical outer
surface, the furtber dellector connecting to the bottom of the body and being

configured to direct liquid in an axially upward and radially outward dircction

rclative to the axis of rotation.

17.  Anagitator having a housing, an actuator mounted to th¢ housing, a shaft

rotatably connccted lo the actuator and the impeller as clutmed in claim I, the

impeller being rotatably mounted to the shaft,

18. A mixing impeller for an agitator, the impeller having an axis of rotation and

'.J-J
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comprising;

an annular body having a top and a bottom:;

a plurality of radially spaccd-apart, longitudinally-curved, channel-shaped
vanes extecnding outwards [rom the top and the bottom of the body, each vane having

a proximal end connected to the body and a distal end radially spaced-apart from the
proximal ¢end, the distal ends being channel-shaped 1n cross-section at least one vane
being configured to extend axially outwards relative to the axis of rotation, at least
another vane being configured to extend radially outwards, at lcast a further vane
being configurcd to be at least partially bisected by the body, the distal end of a first
vanc at least partially [acing abovc the body, the distal end of @ sccond vane at [cast
partially facing below the body and the distal end of a third vune at least partially

facing tangential to the body.
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