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JOHN JOENSON, OF MAPLEWOOD, NEW JERSEY, ASSIGNOR TO THE TURBO-MIXER COR- ‘

PORATION, OF NEW YORX, N. Y.,

A CORPORATION OF NEW YORK :

MIXER

' »Applicatibn filed Novemb'er 14, 1928, - §erlal No. 318,200,

My invention relates to mixing mechanism
of the general character disclosed in various
of my prior patents, for efficiently mixing
gases, liquids or solids with liquid. .

6 The principal object of the present inven-
tion is to provide new and improved means
for more effectively breaking up or commi-
nuting solid or semi-solid substances, in the
process of circulating and mixing; so that

10 such solid bodies, of whatever size, are more
rapidly broken up or disintegrated and mixed
with the liquid. L

This is accomplished by providing on either
or both the impeller and stationary deflector

15 blades, teeth, blades or analogous protuber-
ances, properly arranged to engage the solid
bodies, which are forcibly brought in contact
with them by the rapidly circulating liquid,
so that the disintegration or comminution of

20 guch solids is expedited and the mixing com- .

pleted in much shorter time than would be

possible without the provision of such blades

or teeth, ' TR ey
The characteristics and advantages of the
25 invention are further sufficiently explained
in connection with the following detail de-
scription of the - accompanying - drawings,
which show certain representative embodi-
ments. After considering these examples,
30 skilled persons will understand that many
variations may be made without departing
from the principles disclosed, and I contem-
plate. the employment of any structures that
are properly within the scope of the appended
35 claims..: S : ; -
Fig. 1 is a view, partly in side elevation,
and partly in axial section, of a mixer em-
bodying the invention in one form. :
Fig. 2 is a horizontal section, enlarged, of
40 the lower mixing unit. S -
Fig. 8 is a section at 3—3 of Fig. 2.
Fig. 4 is a horizontal section of the upper
or intermediate mixer; - . : ‘
Fig. 5 is a section at 5—5 of Fig. 4.
Fig. 6 is a detail section of one blade struc-
ture. SR : SRR
Fig. 7 is an elevation thereof.
- Fig. 8 is an elevation or face view of an-
other blade structure. .. . . - ‘
Fig. 9 is a left side elevation thereof. -

45

89

Fig. 10 is an enlarged fragmentary section R

of other blade structures. S
In Fig. 1, 1 is any suitable mixing tank,

usually having a cylindrical side wall 2;and

a-dished or part-spherical bottom 8. A ver-

tical impeller shaft 4 is located centrally in -

the tank and is supported in suitable bear-

68

Ings in the top structure 5.and driven in any .

suitable way, as by an electric motor mount- -
ed thereon, or by pulleys 6, shaft: mounting .
and driving means being-sufficiently shown
in my prior patents above referred to." -

A lower mixing unit 7 is.arranged at the
bottoni of the tank and an upper or inter-
mediate unit 8 is arranged at an intermediate
vertical position, usually near the vertical
center of the tank.. Each of-these units in-
cludes a- rotary impeller ‘motnted on: the
shaft, and a stationary deflector structure.
Details of the lower mixing unit are shown
in Figs. 2 and 3.. This unit is generally simi-
lar to lower mixing units shown in the. prior
patents above mentioned. The impeller 10
includes an annular plate 11 having an intake
flange 12. . This is supported by spokes 13

~having a hub 14°keyed on shaft 4, and when

desired the spokes may be of relatively thin
section and angularly arranged as sufficiently
shown: in dotted lines in Fig. 8, to provide

‘a centripetal effect -and amplify the-inflow

of liquid. Impeller blades 15 of suitable
curvature ‘are secured to, or as shown, cast
integral with plate 11. - The:stationary de-
flector 16 includes a top plate 17 and bottom
plate 18 secured. to the tank bottom 3, the
blades being secured together by bolts 18
The plates have on their lower and upper
faces, respectively, channeled ribs 19 to re-
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ceive and hold the stationary deflector plates -

90 which, as shown in Fig. 2, are bent angular-
ly at 21 to properly receive the liquid dis-
charged tangentially by the rotary blades 15,

90

and properly divert it to a substantially radial -

flow and upward and inward circulation, as
shown by arrows in Fig. 1. Otherwise, the
blades may be curved, substantially as shown -
in the stationary. structure of Figs. 4 and 5.
Either the rotary or stationary blades, or

95

both, may be provided with teeth, corruga-

tions, or analogous formations, for mechan-
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ically grating or disintegrating solids
brought in contact with them by the liquid
flow. These teeth may be formed integral
with the blades or attached thereto in va-
rious ways. In Figs. 2, 8, 6 and 7, curved
or hooked teeth 22 are formed as integral
parts of plates 23, which are curved to it
the leading faces of rotor blades 15 and se-
cured by end portions 24 of the plates, bent
around the vertical edges of the blades and
also, if desired, by screws 25. The teeth
are conveniently formed by punching the
plates, leaving apertures 26 therein.. The sta-
tionary blades 20 of Figs. 2 and 3 are analo-
gous to plates 23 just described, and in this
instance themselves form the deflector blades
provided with teeth 22 of the same charac-
ter as described in connection with the rotor
blades. Figs. 8 and 9 show a modification in
which plates 28 may be either rotor or stator
plates or blades or arranged for attachment
to rotor or stator blades. Teeth 29 are in
this case thin and flat, being produced by
punching them from the 1ntecrral metal of
the plate and bending them at right angles
thereto, the plane of The blade bemo in the
direction of the current flow, as indicated by
the arrow, Fig. 8, and the blades in"succes-
sive Tows are: properly arranged, or stag-
gered, to insure effective dlsmtetrratlnfr con-
tact with a multiplicity of the blades by sol-
ids passing over the plate surfaces. These
plates have their edges bent as at 30 for en-
gagement with edﬂes of rotor or stator blades,
after the fashion of Figs. 6 and 7.

Fig. 10 shows " another modification, in
Wthh lugs or teeth 81 are formed integral,
as by casting, on rotor blades 15* and stator
blades 82, respectively.

Figs, 4 and 5 show the upper or interme-
diate mixing unit 8 which includes the rotor
or impellen 40 and stationary. deflector, or
stator 41. The impeller includes upper-and
lower annular plates 42 and 43, respectively,
and a central plate or septum 44, thé plates
being. connécted by blades 45, of suitable
curvature Plate 44 has a hub 46 keyed on
shaft 4. The outer margins of plates 42 and
43 are incurved or cut back as at 47 and 48,
the cut’ back portions for each plate bemo
between alternate pairs of blades; and also
with relation to the upper and lower. plates
being in staggered or interspaced relation to
each other, thus providing for upward and
downward deflection: of the ligud flow, as
sufficiently indicated by arrowsin Fig.1.. The
blades 45 may be provided with teeth, blades
or-corrugations, in any of the ways prevmusly
mentioned.

‘The stationary deflector, or stator, struc-
ture 41 includes horizontal plates, or annular
flat supporting rings 50 secured together, and
to supporting struts 51 by bolts 52.. The sup-
porting plates or rings 50 may be continuous,
as shown, or made in segments. - The struts
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51, are connected at their outer ends to the
tank wall 2. The inward edges of plates 50
meet at 53 and their upper and lower faces
are curved as at 54 to. present a smooth,
rounded surface to liquid flow. The station-
ary blades 56 are connected to, or cast inte-
gral with, the supporting plates or rings 50,
and project above and below the rings; other-
wise, a single supporting ring may he pro-
vided, with the upper and lower blade por-

‘tions secured to or cast on its upper and lower

surfaces.

Tooth-plates 25%, generally similar to
plates 23 of Figs. 6 and 7, are secured to
blades 56. Fig. 4 shows that these plates
need not.conform exactly to the curvature
of the active blade surface. For example,
portions 23" of plates 23* may form a tangent
to the blade surface; otherwise, the plate 23°
may be pressed to closely conform to the blade

_surface at all points.

The described structure prov1des for effi-
cient liquid flow and mixing in the manner
sufliciently set forth in prior patents above
referred to and as indicated by arrows in
Fig. 1; and, in addition, the blades or teeth
on the rotor or stator blades or both, are en-
gaged by any solid or semi-solid material in
the liquid, and such material is rapidly and
effectively shredded, broken up  or com-
minuted by blade or tooth action, thus greatly
reducing the time required for mixing when
solid materials are included.

T claim :—

1. Mixing mechamsm comprising a tank
and. a rotary, bladed impeller therein, the
active surfaces of the blades being provided
with teeth for disintegration of solids con-
tained in a circulated liquid.

2. Mixing mechanism comprising a tank,
and a 'rotary, bladed impeller therein, the
active surfaces of the blades being provided
with teeth: for disintegration of solids con-
tained in a circulated liguid, and a station-
ary bladed deflector surrounding the im-
peller.

‘3. Mixing mechanism comprising a tank,
and .a- rotary, bladed impeller therein, the
active surfaces of the blades being provided
with teeth for disintegration of solids con-
tained in a circulated liquid, and a station-
ary bladed deflector surrounding the im-
peller, the active surfaces of the deflector
blades being provided with teeth for disin-
tegration of solids contained in a circulated
hquld

4. In mixing apparatus, in combination
with a liquid flow controlling blade,; a plate
having means for connection to the blade
and provided with a multiplicity of teeth.

5. In mixing apparatus, incombination
with a liquid flow controlling blade, a ‘plate
having means for connection to- the blade
and provided with a multiplicity of teeth
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consisting of integral parts of the plate-
punched and bent up therefrom. -

6. Mixing mechanism of the character de-
scribed, comprising a rotary impeller and
a stationary deflector surrounding the im-
peller, both the impeller and déflector hav-
ing blades acting on circulated liquid, cer-
tain of said blades having on their active
faces a multiplicity of teeth to engage and
disintegrate solids carried by the liquid.

7. Mixing mechanism of the character de-

~seribed, comprising a rotary impeller and

a stationary deflector surrounding the im-
peller, both the impeller and deflector having
blades acting on circulated liquid, the im-
peller blades having on their active faces
a multiplicity of teeth to engage and dis-
integrate sclids cartied by the liquid.

8. Mixing mechanism of the character de-
seribed, comprising a rotary impeller and a-
stationary deflector surrounding the im-

peller, both the impeller and deflector having -

blades acting on circulated liquid, the de-
flector blades having on their active faces
a multiplicity of teeth to engage and dis-
integrate solids carried by the liquid.

9. Mixing mechanism of the character de-. -

scribed, comprising a rotary impeller and a
stationary deflector surrounding the im-
peller, both the impeller and:deflector hav-
ing blades acting on circulated liquid, the
blades having on their activeé faces -a mul-
tiplicity of teeth to engage and disintegrate
solids carried by the liguid.: SRR

10. In mixing apparatus, a tank, and a
rotary, bladed, fluid actuating device there-
in, the active faces of the blades being pro-
vided ‘with teeth for disintegration or com-
minution -of solids contained in the circu-
lated medium.. s

11. Mixing appa,ratus comprising a tank,‘
" a rotary liquid circulating element, and a

stationary deflector in the tank, the liquid
circulating element and the deflector being
provided with blades; and a multiplicity of
teeth projecting from the active surfaces of
the blades to disintegrate solids carried by
the circulated medium. -

12. Mixing mechanism comprising a tank,
and a rotary, bladed impeller therein, certain
surfaces of the blades being provided with
teeth for disintegration of solids contained
in a circulated liquid.

13. Mixing mechanism comprising a tank,
a rotary, bladed impeller therein, and a sta-

3

15. Mixing apparatus comprising a tank,
a rotary liquid circulating element, and a
stationary deflector in the tank, the liquid
circulating element and the deflector being
provided with blades, and a multiplicity of
teeth projecting from certain surfaces of the
blades to disintegrate solids carried by the
circulated medium. \

16. In mixing and  disintegrating appa-
ratus, in combination with a tank-and a ro-
tary impeller therein, a deflecting structure
surrounding the impeller and comprising
upper and lower plates, and spaced deflect-
ing blades secured between the platesin per-
pendicular relation thereto, the blades being
perforated. for passage of material there-

‘through and having on their active faces a
* . multiplicity of disintegrating teeth.

In testimony whereof I affix my signature.

JOHN JOHNSON.

tionary bladed deflector surrounding the im-

peller, surfaces of certain of the blades being
provided with teeth for disintegration of
solids contained in a circulated liquid.

14. In mixing apparatus, a tank, and a
rotary, bladed, fluid actuating device there-

-in, certain faces of the blades being provided

with a multiplicity of teeth for disintegra-
tion or comminution of solids contained in
the circulated medium.
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