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2,825,542

METHOD OE AND APPARATUS FOR 'DISPERS-
ING FLUIDS IN LIQUIDS

William H. Jackso; Gricewood, Ga:

Continuation--of apphcatlon Serial No. 102,855, July 2,
§24998 This -application February 16, 1956;:Serial-No.

4<Claims,- (CL'261—87):

2
lcngih -t form ‘radial conduits 14 that permanenﬂy com—
niunicate” with ' the” chamber 127 whose walls” are” inter-
seécted by such conduits,”
In' the® modification shown in* Fig: 4, thé" end’ of the

5 -propelier shaft 20°is ‘solid and the propeller hub 2118

threaded directly” thereto. 'The’front ‘end or nose of the
hub has‘a‘chamber 22 formed therein into” whlch a‘bush-
ing-23"is threaded. The inner end ‘of ‘the’ chiaimber’ 22
communicatés’ with' air axral chamber 24 formed id “the

10 b which' if- tafn is'in “permanent communication with

theé® radial” conduits 25 ‘that are- drilled in ‘the blades 26
of the propeller element and which’ conduits ate similar
to-'thé-said conduits’ 14 of the* propeller element shown
it Figs-1-3. A supply pipe 27 wmch pro;ects througn

This invention relatés to the ‘dispérsionof fiids; either 15 said- pushing serves to supply fldid ‘to- the’ chamoer Z4

-liguidor: gas;’ i lighids-and’ hasforits particuilar-objects-
the- provxsron ‘of a‘method for the expéditious and effictent *
mixingior commingling of flids with-liquids'and the pro-
vision-of a:simplé;.cheap-and efficient apparatus wheréin

while* the propeller element is-'rotating; Sultable pack-
ing~28"serves to-seal the’ joints between the pipe 27 and
the bushmg 23 and between' the' ‘latter and"the nub 21 and
‘thus ‘refider the - same hqmd- and gas-tight. The collar

such-method may' be’ performed. Other: objects’ of the 20° 4'ig’ mamtained agamst rotition on ' the propeller “shaft

- invention are hereinafter set forth.'-

This-application'is -a" continuafion of my" ‘co-pending”
application - Serial-No. - 102,855; filed July©2;-1949; - for
Method: of ' and- Apparatus’ for" Dispefsing” Fluids® in
Tiquids:-

My investigations have-led-to the" dtscovery thatthe
'«remarkably effective dispérsiorn~of “a’ gas' or’ liquid in“a"
- body' of:'liquid-can” bé aécomiplished by discharging the
miedium® to~be: disperséd” through - thé~ blades-of *a**high

spéed propelles disposed adjacent the bottom-of thebody 30 cieat'to

of ligaids-

My invention is fully set forth in the following: -détailed
descnpnon and--accompanying “drawings ‘forming“a ‘part
thereof; in’ which

Figure-1'isa dragrammaﬁc vértical séction;” partly
elévation of * my - imiproved” apparatus ‘for cafrying-out
suth’effective dispersion of fivids in liquidss

Figure2'isa fragmentary elevation’ of thé drilled; pro-
peller which is employed in such apparatus; °

Figure '37is a’ “fragmentary vertical séction; partly in
elevation;  of the "sdid ‘propéller ‘and’ the ‘supporting bear-"
ing therefor; and

Figure 4 is a fragmentary vertical section;’ partly “in

eleVauon, of "a modification ‘wherein the fuid to e dis- 45

persed is introduced through the nose of the propeller Hib,

Referring 1o thé drawmgs and the construction’ shigwn
thérein thé. constriiction of the tank 1 and the manner of
mouiting thé motor 2 and thé propeller ‘shaft 3 is essei-
tially. ttie same as the construction of ‘the corresponding
taik ‘and the mannér of mouliting ‘the corrésponding ele-
ments’ in the agltatmg device disclosed and illustrated in®
my prior Paterit No. 2,042,006 granted” ‘May 26, 19_36
excepf that-a collar 4, havmg ‘rubber or ‘liké gasket or
sealing Tings 5,"is mountéd on the shaft 3 between its 5
bearing .6 thereof and-its threaded-end a. The collar 4
has a semi-circular groove 7 on its intetior surface which “
permanently communicatés ‘with ‘the"radial bore 8 and
the intersecting .axial bore 9 drilled-in‘said shaft.™

propeller: shaft 3 extends, as does the shaft™7 ‘of’ sald go is obtained ‘in my improveéd method" can” be

patented ‘construction, laterally .throtgh: the arcuate”bot-
i .of the:tank -1, at one side-theteof; and projécts up-”

wardly at an inclination to the horizontal, terminating

in proximity to the vertical axis of the tank and ad]acent

35" liquiid "o be " treated "to the dispersing-a

40~

by medans of-a© h" sE- clamp 29 which servés ‘to rigidly
- seuré'the pipe’10't6'the- bearing member 6.
The propelier which-is ‘employed 1n the above descnbed

_ apparatus 1s a so-calléd' SCrew propeller havmg a“substan-
257 tiar prch and“it’ functlons m ‘a“dual capac[ty, serving as

the motivating agent'“to pro]ect through the™ tips ot its
blades ‘ihe“ﬂlnd»to 'drspersed ‘at very- hzgh speed i the
formVof “jets into”the ‘main” ‘body of liquid id’ the tank 1
and’ als & mg, due ‘to ifs prtch ‘which~should be suffi-
fip4rt ‘movement of ‘such qurd 1o asubStantlal
exien “diréction substantlally int parallehsm wrth‘ the
longriudm axis ‘of the propeller slidrt so0-as to continu-
“ally’ sever- ‘stich “jefs “upor “theéir issuance’ from “the” “biade
nps ‘and* thereby constantly present fresh- pornons ‘of the
1 of the pro-

peller jets 1ssumg from the tips of the blades

The fdctthat the blades of applicant’s screw propeller
are’ “stréarii-lined - serves ‘to"not only Iessen thé~ resistance
,to"theé “passage” “of ‘the “blades through the' mia
liquid-and thcreby reduce the ‘power’ expendrtu
but alsc reduces’ 10 & mrmmum the rotatlonal eﬁec im-
parted to the hqmd passing thfough'’ ‘the rotatir 1:4 propeller,
rrrespectnre of 1ts dlrectxon ‘of rotanon w1thm the hqmd

hqmd is additive to the relanvely greater speed
pro:ected jets ‘as contrasted with thesubtractive “effect

5 “were “tubtlar arms  substitifed for” its ‘propéller blades

as* aforesafds - It may “be here’ ‘noted that’ the kmetrc
energy “available for shesir varies directly with ‘the’ square
of ‘the’ speed and’ accordmgly the said’ addrtlve effect be-
comnies ‘an” 1mportant fattor. The dlspersron'eﬁ'ect that

that’ witich o ’ a locomotive of a train fr: liing
atahigh T Te’ of speed is drschargmg large volumes of
SHOKE “from  its’ stack.” In such*a “case, thé “said stack
corresponds to my drilled propeller and the surrounding

said arcuate bottom thereof. A fluid supply pipe 10, 65 air to the main body of liquid in tank 1. Due to the

having a fitting 11 on its outer end- which is threaded
into said collar, serves to supply fluid to the groove 7
that communicates therewith and thence through the
bores 8 and 9 to an axial chamber 12 formed in the hub

relative speed of the surrounding air, the smoke will be
cut off at right angles to the axis of its direction of dis-
charge from the stack and will form a stream that will
occupy the zone immediately above the roof of one or

13 of 2 propeller element, which is threaded on to the 70 more of the cars of the train. Now it may be here noted

end of the propeller shaft. The blades 13’ of the pro-
peller element are each drilled throughout their entire

that it is the relative speed of the air with respect to that
of the train that is to be taken into account, it being




- rmmaterlal msofar as the “dispersion effect obtained -

‘whether the air is substantially statlonary and the train
is moving at-a high rate of speed or vice versa.
- submitted that the dispersion effect which.I.obtain"could
not béactomplished. were tubular arms substituted  for
- ‘my propeller blades that are stream-lmed and: of substan-

It is-

5

tial pitch; as even-though unlimited power were. available
_for rotatmg such arms,,the ‘motivating -force - to - cause -

portlons of the ‘main body -of liquid to move, relatwely,
-at_high speed across ‘the projection of the axes of such
arms. would ‘be absent. As . a_consequence; " the main

- body of hquld would be caused to rapidly flow away from -
the hub carrying such-ducts and in a direction lengthwtse -

to such arms with the result that no apprec1able dlsper-
_sion effect would result

catlons ‘are the treatmént .of mineral -and vegetable oils

10-

15

with -acids and alkalies, the - quick dispersion of clarifying - -

_agents in city water supplies, - the “dispersion .of carbon
dioxide in water for beverage purposes, the dlsperswn of
‘acid anhydrides in water for the production of.commer-
" cial grades of ac1ds, and espec1ally for the dlspersmn of

liquids in hqulds in"the manufacture of emulsions as the .

outer phase .0f the emulsion being produced is not un-

20 -

‘necessarily broken up-and consequently there is no like- 25

lihood of a reversal of the phases as might otherwxse be
_the case were the outer phase so disrupted. .

.My improved appartatus:is also-adapted to funcnon asf'

a condenser by virtue of the fact that dunng the high *

-speed rotation of the drilied propellers in a body of pre- 30
cooled condensaté of the vapors to be -condensed. there -

_will be a raptd coohng of the vapors entering the ducts

__and the. consequent condensation thereof due. to the ex- -
“cellent heat excharige between the stream-lined propeller:

_blades, if the sarite ‘are formed of metal, .and -the pre- 3

cooled liquid in which: the same rotate.

Such an appli- -

- cation_of -the invention. is not specifically claimed herein, -

- the 'same  being reserved for a co—pendmg apphcatlon to~

be- subsequently filéd.
For effective dispersion’ of fluids in’ aqueous hqulds,

I preferably rotate the propeller at a speed représenting -
a peripheral velocity of the blades thereof at the orifices.
of ‘the ducts of 1, 500 ft..per minute as a minimum and: -

_desirably in ‘excess of. 3,000-ft; per mmute, with a pro-

. stated, movement of the liquid within the zone of dtrect

mﬂuence of the propeller blades dunng the rapid rotanon L
“thereof in a direction that is ‘essentially ‘parallel with the =

longttudmal axis of the" propeller shaft, so as to continu-: 5

-ally present:fresh portlons of the liquid to" the dlspersmg
.action” of the jets isnuing from the propeller blade tlps

“The propeller -speed required for effective: dlspersxon is

dépendent upon the surface. tension of the fluid at the
 interface between the same and the hqmd and also 1ipon
the viscosity of the liquid. ~ )

“Various -changes” and modlﬁcatlons in the above “de-

55 -

" scribed ‘apparatus and ‘method - ‘may: be made without -
“departing from the spirit "of -the . mventlon ‘as. embraced

w1th1n the scope. of the appended claims.
* Having "thus described the invention,. What is clalmed
as new and - desired to be secured by Letters Patent is:

60

"1 In -an ‘apparatus for dispersing fluid in a liquid, the -
combmatton .with ‘a tank” of a: propeller shaft ‘rotatably- -

“mounted -theréin; a high-speed Screw propeller mountéd

on the shaft mcludmg a hub member havmg a chamber

65

peller pitch of sufficient amount to impart, as heretofore 45-

s,ssa 843 LT R s ey -

_ therein and radlal streamlmed blades pro;ectmg from-
said hub, said blades having longitudinal internal ducts:
extending completely therethrough to the tips thereof and
communicating - with said hub chamber and the. tips of -
said blades lymg distant from -the lateral sidés of the-
‘tank and in’ proximity 1o its vertical axis; means includ~
“ing a conduit connected to communicate with the cham-

ber in-said hub for supplying fluid: thereto, so-that con- - -
tinvous jets of ‘the fluid-will be emitted  through said -

.conduit; and means mounted externally of the ‘tank for -
"driving said shaft, the blades of -the propeller being - of

-la pltch to impart. movement of the liquid within ‘the zone :

“of - immediate inflience - of - the “propeller : blades, .during -
rapid rotation thereof, in a direction essenially in paral-

lelism with' the longitudinal.axis of said shaft so.ast0 - -

continually present fresh’ porttons of the liquid ‘to- the E
dispersing action of the jets. =~ - .

2. In an apparatus for-dispersing ﬂmd in.a hquxd the -
- combination comprising- a tank, a’ propeller shaft-‘rotat-"

ably mounted therein, a propeller mounted on said shaft, =

“a 'hub -member- ‘mounted ‘on,"said -shaft, said -propeller
having. radially streamlined , blades ‘projecting from said
hub, -said “blades: having. longttudmal internal- ducts: ex-
- tending. completely therethrough- to the tips- thereof;.an _
aperture -.in -said hib -communicating . with -said. ducts,' -
-means mcludmg ‘a-conduit  connected . to: ‘communicate
-with the aperture-in said hub for supplying fiuid thereto

and means mounted externally of the. tank for rapidly -
. driving “said” shaft, ‘the - blades  of ‘the propeller-being .of :

-a.pitchto impart-movement of. the liquid within the zone
“of -immediate - influence “of--the ‘propeller - blades during -
-rapid rotation thereof ina:direction essentially in parallel -
“with the longttudlnal saxis-of - said - shaft . to..continally
*‘present fresh pornons of the hquxd to the dlspersmg actlon o
-of the jets.- :

"3, In an. apparatus for dtspersmg ﬂmd in-a hqmd mrv' »

accordance with. claim 2 Wherein said- ducts extend radi--
-“ally through - said blades whereby. the. rotation .of said -
- blades ‘will cause a stream of fluid i issuing’ from said duct
“t0 be sheared off in small ‘increments at the -instant of
emergence from said’ duct, dlspersed in ‘said. hquld and i
moved along therewith.. .- .. -

. 4. In an apparatus for dlspersmg fluid in a hqmd the
combmatlon comprising a tank;.a propeller shaff rotat-
ably mounted theréin, a propeller mounted:on 'said shaft, .

.sajd propeller having radially streamlined blades project-. .
_ing from 'said shaft and_having longitudinal internal ducts. -
“exténding radially therethrough to the tips thercof; means ... -
o including a conduit_connected to communicate with' said
.ducts : for supplying fluid thereto ‘and’ means. ‘mounted:
“externally of the tank for rapidly driving- said -shaft, the. . o

“blades of the propeller being-of ‘a pitch to impart- move-
“ment of the liquid within the zone of -immeédiate influence.
“of the propeller blades during rapid rotation thereof in

“a direction parallel to the longitudinal axis of said. 'shaft-

“to continually present fresh portions of the llqmd to. the
dlspersmg actlon of the ducts at’ the tlps of sald blades N
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